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Ha ocHOBaHUU ONpe/ieeHns aKTUBHOCTH KIIIOUEBBIX THAponnTHYecKuX (pepmenToB B nuknax C u N (uemntonasa, nH-
BepTasa, MpoTeasa U ypeasa) MoydeHbl OHOX UMHUYECKUE TI0Ka3aTeIM MUHEePAIU3allii [P Pa3HBIX YPOBHIX MUHEPAILHOTO
MUTAHUS CEIbCKOXO3SHCTBEHHBIX KYJIBTYp Ha BBHICOKO OKYJIBTYPEHHOW JEPHOBO-TIOJ30JMCTON JIETKOCYTIIMHUCTOH ITOYBE.
IIpuBenens! OHOXUMHIUECKHE TIOKa3aTeNIN YCUISHUSI MAHEpAIH3alluy IIpH BHeceHHH 60 T/Ta COJIOMUCTOr0 HaBO3a, €ro code-
tannu ¢ P, K, u P, K . a taroke mpu BHecenun BozpacTarommx 103 azota (N u N, . 1O 3€pHOBBIE KyTBTYpPBI, Ny © Ny
O/ KyKypy3y) M MX coueTanuu ¢ Mukposnementamu (N . Cu, +Mn mox 3epHOBbIE KyJIBTYpbl U Ny . Zn - TIOJ KYKypy3Yy)
Ha (oHax HaBo3a u ero coueranuii ¢ PK-ynodpenusmu. ITo KpuTepusiM BBICOKOW U YCTOHYHMBOH MPOAYKTUBHOCTH KYJIBTYP
u cOeperaronero yposHs MuHepaiauzanuu B iukiaax C u N onpeneneHsl 9KOJIOrHYECKH 1elIeco00pa3Hble BAPUAHTHI HArPy3-
KH 110 yI0OpeHHSIM, 00eCIeTHBaONINe COXPAaHEHNE JOCTUTHYTOTO YPOBHS INIOXOPOIHSL.
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As a result of determination of activities of hydrolytic enzymes of C and N cycles (cellulase, invertase, protease and
urease) biochemical parameters of mineralization have been calculated under different levels of crop fertilization on highly
fertile Luvisol sandy loam soil. Biochemical parameters of mineralization increase due to the application of FYM (60 t ha™),
its combination with PK-fertilizer (P, K, and P, K, ) as well as due to increasing doses of nitrogen (N, and N, for cere-

407790 60+30
als, Ny, and N, ., for maize) and its combination with microelements (N, ,,,Cu, +*Mn,, for cereals, N, . 7n = for maize) are
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presented. On the basis of the criteria of high and sustainable crop productivity as well as moderate level of mineralization

in C and N cycles ecologically reasonable fertilizer treatments which ensure the maintenance of the reached level of fertility
have been established.

Keywords: hydrolytic enzymes C and N cycles, biochemical parameters of mineralization, highly fertile Luvisol sandy
loam soil.

BBenenue. B cTpykType MaxoTHBIX 3eMelb PECIyONMKH 3HAYUTEIHHO BO3POCHA JIONS BBICOKO
OKYJIBTYPEHHBIX JEPHOBO-TIOA30JIMCTHIX MOYB [1]. DTO akTyalIm3upyeT UCCIACIOBAHUS 110 N3YUCHHUIO UX
OMOJIOTMYECKOro cTaTyca. buonornyeckasi AMArHOCTUKA JIAET KOITMYECTBEHHY0 HH(POPMAIIHIO O CKOPO-
CTH Y HAaNpaBJIEHHOCTH TPaHC(POPMAIIUU OPTraHMUYECKUX BEIIECTB, HEOOXOAUMYIO AJIsI KOHTPOJISL U HOP-
MHUPOBaHUS HATPY3KH 10 YAOOPEHUSM, YCTAHOBIICHUS IKOJOTMYEeCKH 00OCHOBAaHHBIX CHUCTEM yao0pe-
HUS C TIENBI0 MO AePKAHUS TIIOIOPOINSI BRICOKO OKYJIBTYPEHHBIX AEPHOBO-TIO30IUCTHIX TTOUB [2—-5].

[Ipu BBINOJIHEHHH OMOJIOIMYECKOM TUArHOCTUKH OCOOBIM HMHTEPEC IPEACTaBISICT OLICHKA BJIH-
SHUSI yHOOpPEHUH Ha MHTEHCHBHOCTH NPOLECCOB MUHEpAIH3alMM B IIMKJIaX OCHOBHBIX OHWOT'CHHBIX
sneMeHToB. OfHa M3 KIIOYEBBIX SKOJOIMUECKUX (YHKIUH MOYBBI — AerpaganuonHas [2, 3, 5-9],
MMEIONIasi OCHOBOIOJIATAOIIee 3HA4YeHHE ISl BBICBOOOXKICHUS YCBOSEMBIX DJJIEMEHTOB IHUTAHUS.
MHTEeHCHBHOCTh MUHEPAIN3AIIMOHHBIX MPOIIECCOB CYIIECTBEHHO 3aBUCUT OT yPOBHSA aHTPOIOTEHHOM

57



Harpy3ku [3, 7, 8]. Bo n3bexaHue yCKOpEHHOW MUHEpaIH3alid OPraHMYeCKOTO BEIIeCTBAa U €ro He-
MIPOU3BOAUTENIBHBIX MOTEPh HEOOXOAMMa OLIEHKAa OMOXMMHMUYECKUX MOKa3aTeleld MUHEepaIu3aluy Mpu
Pa3HbIX YPOBHSX MUHEPAJIBHOTIO MUTAHUS CEIbCKOXO3IMUCTBEHHBIX KYABTYD [3, 5, 7, 8].

Hcxoast u3 TOro, 4To npouecchl MUHEPaIU3alui OPraHMYeCKUX BEIIECTB B II0YBE UMEIOT OMOXU-
MHYECKYIO TPUPOAY U KaTaIN3UPYIOTCS THAPOIUTHISCKUME QepMeHTamu [2, 3, 5, 9], Hanbonee mene-
c000pa3HO UCIIOIb30BaTh UX AKTUBHOCTD ISl XapaKTEPUCTUKH CKOPOCTH NMPOTEKAHUS ITpoLiecca.

Lenp nuccienoBaHuii — MPOBECTH KOJMYECTBEHHYIO OLEHKY aKTUBHOCTH KJIIOYEBBIX JIeTpajallioH-
HbIX npoueccoB C u N-coaepkalux OpraHu4ecKuX COCIUHEHUI B BBICOKO OKYJIBTYPEHHOU JE€PHOBO-
MOA30UCTOH JIETKOCYTIMHUCTOM IOYBE IPU PAa3HBIX YPOBHAX MUHEPAIBHOIO IUTAHUS CEJIbCKOXO035H-
CTBEHHBIX KYJIBTYD.

O0bexkTbl M MeTOABI HccJIeioBaHMil. IlccnenoBanus MPOBENEHBI B ITOJIEBOM OIBITE HA BBICO-
KO OKYJIBTYPEHHOU IEPHOBO-TIOA30JUCTON JerkocyrmuHucToi mouBe (OAO «lacremmoBckoe», MuH-
CKHH p-H). ATPOXMMHUYECKAs XapaKTEPUCTHUKA MAXOTHOro cnos mousbl pH, . 6,2-6,8, comepixanue
noasrkHbIX P O, — 650750, K,O — 400-500 mr/kr noussl, rymyca — 2,03-2,57 %. OnbIT passepHyT
B IIPOCTPAHCTBE B Tpex Noisix. CxeMa ombiTa COepKUT 16 BapuaHTOB B 4-KpaTHOM MOBTOPHOCTH (CXema
TI0JICBOTO OTIBITA ITPE/ICTaBeHA B Tabmuiax). Oomuuii pazmep nensuku — 36,0 M2, Buoxumudeckue uccie-
JIOBaHUS ITPOBENICHBI B 3B€HE CEBOOOOPOTA: KYKYpy3a — SpoBasi MIIEHUIIA — SPOBOH sTUMEHb (110151 3 1 4).

B 20142015 rr. Ha mosie 3 BO3/ENIBIBAIH SIPOBYIO MINICHUITY copTa Bacunuca u sipoBoii sUMEHb COp-
ta CTparyc, Ha niose 4 — KyKypy3y copta Jlenb(huH u sspoByto mineHuily copra Bacuuca. [1o3b1 yno-
Openuii mox 3epHosbie Kynerypel: P K — P, K., P K, — P, K ;N - 60; N, — 60 + 30; N, — 90 + 30;
MUKpodsieMeHThl (MO) — Cu, + Mn,; non xykypysy: P K, - P K, ;P K —P, K :N —90; N, —90 +
30; N, — 120 + 30; MD — Zn,,. HekopHeBy10 NOAKOPMKY MHMKPOSJIEMEHTAMH IIPOBOAUIM B (ase of-
HOT'O y3Jla Ha 3€pHOBBIX KYJbTypax U B (pase 6—7 nucTbeB Ha KyKypyse. Opranuuyeckue yaoOpeHus
(60 T/ra comomMHuCcTOro HaBO3a) BHOCHJIM IO OCECHHIOIO BCMALIKY; (OchOpHBIE U KaluiHbIe YI00peHus
(amMoHM3UpOBaHHBIN cyniepdocdaT u XJTOPUCTHIN KalHii) — BECHOM MO MPEANOCEBHY IO KyJIbTHBALIHIO;
a3oTHBIE — B (hopMe KapOaMuaa Mo MPEANOCEBHYIO KYIbTUBALIMIO U B TIONKOPMKY. ATPOTEXHHKA BO3-
JeNBIBaHMSI 36pPHOBBIX KYJIBTYP U KyKYpYy3bl — oOmenpunsTas 115 Pecny6nuku benapyce.

[loaroroBka mouBbl sl OMOXMMHUYECKMX aHAJIM30B BKJIOYaJa: BHICYIIMBAHHE, IPOCEUBAHHE, OT-
00p KopemkoB. B 00pa3uax mouBsl onpenesisyii akTHBHOCTh THAPOIUTHYECKUX (DEPMEHTOB: LIEJUIIONA-
3bl, HHBEPTAa3bl, IPOTEA3bI U ypeasbl.

Jlist onpeaeseHusl akTUBHOCTH HHBEPTA3bl HCIOJB30BaIN KostopuMeTpuueckuit meron T. A. Llepoa-
koBoi# [4, 10], B koOTOpOoM (pepMEHTHBIM CyOCTpaTOM SIBIISICTCS caxaposa, ISl HHANKAIUA PEeIyIupy-
IOLIMX CaxapoB HCIMOJb3yeTcs 3,5-IMHUTPOCATMIIMIIOBAS KHCIOTa, aKTUBHOCTH (pepMEHTa paccuu-
THIBA€TCSA B MI' IJIFOKO3BI/KI MOYBBL. J{JI yCTAHOBJEHUS AaKTMBHOCTH MOYBEHHOM ypeas3bl IPUMEHSIIH
konopumetpuaecknii metox T. A. IllepOakosoii [4, 10], rie B kauecTBe (hepMEHTHOTO CyOCTpaTa MCIOb-
3yeTCsl MOYEBHHA, aKTUBHOCTD (pepmenTa paccunthiBaeTcst B M N-NH}/kr noussl. [Iporeonntuueckyro
AKTHBHOCTH TOYBHI onpeneisim 1mo merony A. Il anctsna ¢ mpumeHeHneM KelaTuHa B KadecTse (ep-
MEHTHOT'O Cy0OcTpara, akTHBHOCTb PACCYHMTHIBAIIU IO MPOAYKTY (EPMEHTATUBHON PEakluy — B MT TJIH-
nuHa /Kr no4ssi [10].

Lemrono30IuTHYECKYI0 aKTUBHOCTH BBICOKO OKYJIBTYPEHHOH J€pHOBO-TIOA30IMUCTON JIETKOCY TIIHU-
HUCTOM TIOYBHI ONPEAEIAIN aNIINKAIlMOHHBIM METOJIOM T10 Pa3jIoKEHHUIO IEJUTI0NI03HOT0 MaTepHhaa
(punpTpoBanbHOI Oymaru), nomeneHHoro B mousy [10]. st TOro Ha BapraHTax MoOJIEBOTO OIbITa ObLI
3aJ10)K€H MOJEIbHBIN SKCIIEPUMEHT, SKCIO3UIINS 1IeJIIII0JI03HOT0 MaTepraa B IoYBe cocTaBmia 43 cyT.
[locse n3Bedenns 0OpasoB U3 MOYBBI, MOCIENOBATENbHOM nX 00paboTku pacteopamu HCl, Na,CO,,
BOJIOW W JOBENICHHS /10 TIOCTOSIHHOTO Beca MPOBOAMIIN PacyeT aKTUBHOCTH MHHEPAJIM3ALNHU 110 YObLIH
MAacChI LEJUTFOIO03BI (T uitu %).

PesyabraTel m ux odcy:kaenue. OepMeHTHI, OHOKATaIN3aTOPhl OEITKOBOM MPHPOJBI, SBISIOTCS
BOKHEMIIMMHU KJIETOYHBIMH METaOOIUTaMH, XapaKTePU3YIOLIUMUCS BBHICOKOW aKTHMBHOCTBIO M CIie-
UM(UYHBIM BO3JCHCTBUEM Ha cyOcTpaT. 3a cueT neicTBUsS (epMEHTOB pealln3yeTcss TeHeTHYecKas
nH(pOpMaLKsl, OCYLIECTBISIOTCS KIETOYHBIE MeTabonn4Yeckue mpouecchl. B xone OnoxuMuyeckux pe-
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akIuil (PepMEHTHI He TIPEeTEepPIEeBAI0T XUMUUYECKUX U3MEHEHHH, He BXOIST B COCTaB X KOHEYHBIX IPO-
JIYKTOB, HE CMEIIAIOT MOJIOKCHUE PABHOBECHUS PEAKIIUHU, 3HAYUTEIBHO YCKOPSS €ro JOCTUXKEHHUE.

B 3aBucuMocTH OT THIA KaTaJIU3UPYEMOH peakiuu (epMEHTHI TIOApa3AesioT Ha 6 KJIACCOB: TH/I-
pomasbl, OKCHUAOPENyKTa3bl, TpaHchepassl, Tuasbl, U30Mepasbl U aurassl. Kax sl kiacc genuTces Ha
TIOJIKJIACCHI B COOTBETCTBHUH C MPUPOAOH (YHKIIMOHAIBHBIX TPy (PePMEHTHBIX cyOcTpaToB. B mou-
BaxX BaXXHEWIYIO POJIb UTPAIOT THAPOIUTHYECKHE (pepMeHThl. OHU BBITIOTHSIOT KIIOYEBYIO HKOJIOTH-
YeCKyI0 (YHKIIHIO TTOYBHI — PA3JIOKEHUE, WIM MUHEPATU3ALUI0, CIIOKHBIX 10 XUMHUYECKOMY COCTaBY
OpraHNUYeCKUX COCIMHEHUH JI0 YCBOsIeMBIX (hopM. BaskHeH e KOHCTUTY THBHBIC ()ePMEHTEI MHKPOOD-
TaHU3MOB — TUJIPOJIUTUYECKHE, TAK KAK ITO SIBJSCTCSI OCHOBHBIM yCIIOBHEM UX BBIKUBaHUS. B HacTOs-
mee BpeMst u3BecTHO okoiio 200 rumponas, KOTOPHIE MOAPA3ACISIIOTCS Ha MOIKIACCHI IO THITY THIIPO-
TU3yeMO# CBsI3M. MexaHW3M JAeUCTBUS TUIPOIUTHICCKUX (PEPMEHTOB 3aKJIIOYACTCS B IPUCOCTMHCHUT
a5eMeHTOB BOAHL. [lon BimMsiTHMEM THApOIIA3 CIOKHBIE OPraHWYECKHE BEUIeCTBA, MPUCOSAHHSS BOAY,
pacmnanarTcs Ha 0oyee TPOCThIe COCTABHBIC YACTH, T. €. IOABEPratOTCS THAPOIH3Y.

Kaxk nmpaBuno, rugponurudeckue GepMEHTHI UMEIOT BHEKJICTOYHBI KOMIOHEHT. DepMeHTaTHBHAS
AKTUBHOCTH TIOYBBI CKJIAJIBIBACTCS M3 aKTUBHOCTHM BHEKJICTOYHBIX M BHYTPHUKJICTOYHBIX (PEPMEHTOB.
BuyTtpukierounble (hepMEHTBI CBSI3aHbI C )KUBBIMH MUKPOOHBIMU KjeTKaMH. BHekierounbie ¢ep-
MEHTHI BBIJICISIOTCS )KUBBIMH MHKPOOHBIMHM KJICTKAMH WJIM MOCTYIAIOT B TIOYBY IOCIIE MX OTMHpa-
Hus. B coorBercTBUU ¢ mccnenoBanmsMu M. A. Tabatabai [9], A.D. MacLaren [11], J. Skujins [12],
S.A. Boyd, [13], ottt ¢epMeHTHI acOpOUPYIOTCS MUHEPAIBHBIMU U OpPraHUYeCKUMHU KOMITOHEHTaMU
TOYBBI, OHU CTAOMIU3UPYIOTCS, HAKATUTMBAIOTCS B [OYBE, CO3/1aBasi 3HAUNUTEIbHBIH (PEpPMEHTHBIN 3a-
nac. T cTaOUIN3UPOBAHHBIC BHEKJICTOYHBIC (JEPMEHTHI YCTONYHBBI K MPOTECOTUTUYCCKOMY BO3JICH-
CTBHIO, 3aITUIICHB OT HMHAKTUBAIIUU U JJIUTEIHLHOE BPEMSI COXPAHSIOT aKTUBHOCTb.

[Ipu onieHKe aKTUBHOCTH MPONECCOB MUHEPAIHU3AIMH B IOYBE 11€J1€CO00Pa3HO YUNUTHIBATH CaMble
MacmITaOHbIe JeTpagaiioHHbIe TPOIECCH B ITUKJIaX OCHOBHBIX OMOT€HHBIX 3JeMeHTOB. [Ipex e Bcero,
CJIelyeT OLEHUTh MUHEPAIIM3aIlNIo B IUKJIAaX YIJepoJa U a30Ta, YTO ¥ BXOAMIIO B 3aJa4d HCCIEeI0OBa-
HUM.

Kaxk u3BectHO, npeobnanaromniyue GopMbl HAXOXKICHUS OPraHUYECKOrO yTiaeposia B MOYBE — IOJIHU-
caxapuipl U onurocaxapujsl [14]. Haubonee MacmitaOHbIC U YHUBEPCAJIBHBIC JIECTPYKIIHOHHBIE MTPO-
HIECCHI B IUKJIE YTIEPO/Ia MOYBHI — 3TO Pa3JIOKEHHE IIeJIITI0N036I U caxapo3bl. B ¢Bs3M ¢ 3TUM HHTEHCHB-
HOCTH TIPOIIECCOB MUHEpann3auu B ukie C Hanbosaee 00BEKTHBHO OIIEHUBATH IO IEIITIOI030TUTH-
YECKOM M MHBEPTA3HOU aKTUBHOCTH.

depMeHTATUBHOE PA3IIOKESHHE LIEILTFOJIO3bI M POJICTBEHHBIX €1 MOJTUCaXapH,I0B — CIIOKHBIN ITPOLIECC,
TpeOyomui yuacTus KoMmIuiekca ¢epmeHToB. Hanbosnee ynoOHO MCHONB30BAaHUE ANTIMKAI[MOHHBIX
METOJIOB, YUUTHIBAIOIINUX YOBLIb MACChl TIOMEIIEHHBIX B TIOYBY LIEJUTFOJIO3HBIX MaTepuaios [10].

[lo naHHBIM MOJIEIBHOTO SKCIEPUMEHTA C 3aKJIQJKON IENTI0N03HOro Matepuana (GuisrpoBalib-
HOW Oymarw) B TIOYBY YCTAHOBJICHBI aKTyaJIbHBIE TapaMeTphl MHUHEPATU3ANNH TEIUTION03bI TIPHA pas-
HBIX YPOBHSIX MHHEPAJIHHOTO MUTAHUS SIPOBOW MIIEHUIHI copTa Bacunuca. B mouse 6e3 ynoOpeHwmii
CKOpPOCTh MHUHepain3anuu nenrono3sl coctapmia 0,18 T (100 %). Ha ¢one 1 3a cueT mocneneidcTBus
60 T/ra COJIOMHUCTOrO HaBO3a OTMEUEHA CYIICCTBCHHAs] aKTUBU3AILMS Pa3JIOKEHUS IIEITIOI03bI — JI0
0,33 r (183 %). Buecenue azora N, moBBICHIIO aKTUBHOCTB J10 0,37 1 (205 %). Ilpu 1poGHOM BHECEHHH
0oJiee BBICOKOI JTO36I a30Ta N60+30 MUHEpaIn3anus Hesurono3s! yeuwnmnack 10 0,39 v (217 %). Baecenne
MuKpodeMenToB Cu, +Mn, B couetanuu ¢ N, .  CTUMYJIMpPOBaIo MuHepantusanuio 10 0,40 r (222 %),
a B co4eTaHMU C N, . CHHKAIO aKTUBHOCTH Tuaposusa 1o 0,33 r (183 %) (tabum. 1). Ha dponax 2 u 3 Ha-
0J1r0/1a TN AaHAJIOTUYHBIE 3aBUCUMOCTH.

HanbGonee 3HAYMMYIO0 CTUMYJISLUIO PA3JIOKEHUS IEJUTIONO3BI B BBICOKO OKYJIBTYPEHHOH JIepHO-
BO-TIO/I30JIUCTOM JIETKOCYTJIMHUCTOH MOYBE 0OECIEYMBAIIO BHECEHHE HABO3a U €ro coueranui ¢ P, K o
uP, K,/ . Ilo cpaBHeHHIO C NEHCTBMEM HABO3a BIMAHUE a30THBIX ynoopenui N u N a TaK»Ke MHUK-
poasiementoB Cu,, + Mn, mMenee cyiecTBeHHo. Buecenne N
HUIO Pa3JI0KEHU S LIEJITI0NIO3b] B MOYBE.

60+30°

sor30 T Cu50+ MnSO MPUBOAMIIO K 3aMe]JIe-
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Tab6numa 1. HHTeHCHBHOCTH Pa3JI0:KEeHHS IeJLTI003BI B JePHOBO-TOA30TUCTOM
JIETKOCYTJIMHUCTOMH MO4YBe MPU PA3HBIX YPOBHIX MHHEPAIbHOI0 MHTAHHS
sipoBo#i mueHubI (moJe 3), 2014 r.

Baprant onsira Macca ¢uiabrpoBanbHoit Oymaru, r VOb11b Macch
HayaJibHas | KOHCYHas T %
Kyxypysa
Bbe3 ynobpenmit 1,74 1,56 0,18 100
I1/n HaBo3a, 60 T/ra — GoH 1 1,73 1,40 0,33 183
@on 1 +N, 1,76 1,39 0,37 205
@on 1 + N . 1,73 1,34 0,39 217
®on 1 + N, .+ Cu, +Mn 1,75 1,35 0,40 222
®on 1 + N ..+ Cu +Mn, 1,74 1,41 0,33 183
Aposas nuenuya
I1/n naBo3a, 60 1/ra, P, K . — ¢on 2 1,71 1,37 0,34 189
®on 2 + N, 1,72 1,34 0,38 211
®on 2+ N . 1,70 1,30 0,40 222
®on 2 + N, .+ Cu, +Mn 1,72 1,32 0,40 222
®on 2 + Ny ..+ Cu, +Mn, 1,74 1,43 0,31 172
Aposotl aumens

I/n naBo3a, 60 1/ra, P, K — don 3 1,78 1,36 0,42 233
®on 3 + N, 1,65 1,21 0,44 244
®on 3 +N, . 1,74 1,29 0,45 250
®on 3 + N, ., +Cu, +Mn 1,75 1,28 0,47 261
®on 3 + N .+ Cu +Mn, 1,72 1,34 0,38 211
HCP 0,06

lupponurruueckass MUHEpaNIHW3alUs OJUTOCAXAPUJIOB, CBSI3aHHAS C JICATCIHLHOCTHIO WHBEPTAa3,
TaKk)ke NIMPOKO paclpocTpaHeHa B mouse. OmperelieHa aKTUBHOCTh HHBEPTa3, XapaKTePHU3YOIIAs
CKOpPOCTH TIPOIIECCOB THAPONH3A CaXxapo3bl MPH Pa3HBIX YPOBHIX MUHEPAIBHOTO MUTAHUS CEIHCKO-
XO3SIUCTBEHHBIX KYJIBTYp. Ha 000MX MOJISIX OMBITa Ha BRICOKO OKYJIBTYPEHHOHN JIEPHOBO-TIOI30JIUCTOMN
JIETKOCYTJIMHUCTOM MOYBE OTMEYEHBI OJHM3KHE MO BEIMYMHE MOKA3aTell MHHEPAaIU3alHH Caxapo3bl.
Brecenue 60 1/ra HaBO3a CTUMYJIUPOBAIIO MUHEPAIH3AIUIO, KOTOpPask COCTaBUIIA B CPEIHEM 3a 2 Toaa
uccenoBanui 2,6 u 2,62 r rarokossl/kr nmoussl (100 %), npu BHEceHnn HaBo3a B coyeTanuu ¢ P K —
2,84 (109 %) un 2,83 (108 %) r rimoko3sl/kr, B couetanuu ¢ P K, — 3,01 (116 %) u 3,00 (115 %) r riaroko-
3BI/KT TIOYBHI [0 CPABHEHUIO C KOHTPOJIEM (TadI. 2).

Ha ¢one 1 BHecenue asora B 03¢ N, Takke CTHMYIMPOBAIO MHHEPAIM3AlMIO caxapossl: 2,84
(109 %) r rmroko3bl/KT Ha TpeTheM mose u 2,92 (112 %) T TII0KO3BI/KT MOYBEl — HA YETBEPTOM; IPH
BHECEHMH a30Ta B 103¢ N,— 2,88 (111 %) n 2,96 (113 %) r rIItOKO3BI/KT COOTBETCTBEHHO. AHATIOTUYHBIE
3aBHCUMOCTH OBLIIM YCTAHOBIICHBI HA (hoHaX 2 U 3.

[IpuMeHeHnre MUKPODJIEMEHTOB B COYETAHMU C JI030H a30Ta N, HE CHUIKAIO CKOPOCTU MUHEPAJIH-
3allMM OJIMTOCAXAPHUJIOB, & B COUETAHNM C N, BBHI3BIBAJIO TEHICHIIUIO CHIKEHUS aKTUBHOCTH 110 CpaBHe-
HUIO ¢ BapuanToM N, + MO Ha Bcex u3ydeHHbIX (ponax (cM. Tab. 2).

[Ipu Bo31C/IBIBAHUM SPOBOH IMILCHUIIBI, SPOBOIO STYMEHS U KYKYpPYy3bl Ha BBICOKO OKYJIBTYPEHHOM
JEPHOBO-TIOA30IMCTOM JIETKOCYTJIMHUCTON MOYBE YCTAHOBJICHBI CPABHUMBIC 110 BEJIMYMHE TIOKA3aTEIH
MHHEpaJIU3alHH OJTUTOCAXapUIOB U CXOIHBIE 3aBUCUMOCTH aKTHBHOCTHA MHBEPTA3bl OT YPOBHSI MUHE-
pansHOTO TUTaHUsA. [lo Mepe yBennueHus Harpy3Ku MO YAOOPEHUSIM OTMEUEHO YCUIICHHE MIHEpalu-
3allMd B [UKJIE yriepona. Hanbomnpinas akTHBHOCTh MUHEPAIU3allUi OJUTOCaXapu0B OTMEUCHA Ha
BapuaHTtax (ona 3 (HaBo3, 60 1/ra + P.K).

B nukiie a3oTa mouBbl yHUBEPCAIbHBIM U HAM0O0JIEE€ 3HAYMMBIM JICTPAJIALIUOHHBIM TTPOIECCOM SIB-
nsgeTcs aMMOHH(DHKAIUA, B pe3yibraTe KOTOPOH OPraHWYECKWW a30T MEPEXOIUT B JOCTYIHBIC IS
pacteHuit MuHepanbHble (hopMbl. Ha pa3HbIX cTyneHsX aMMOHU(UKAIINN AEUCTBYIOT Crielu(pUIecKe
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Tab6numoma 2. AKTHBHOCTh MHHEPATU3AIUHU OJUT0CAXAPH/IOB B BHICOKO OKYJIbTYPEHHOI
J€PHOBO-MOA30JUCTOH JerkoCcyIMHUCTOIl mouBe, 2014-2015 rr.

Munepanu3anus oIHrocaxapuaoB
BapwuanT onbita T TJIIOKO3BI / KT TIOUBBI %
Tone 3 Ione 4 Tone 3 Tlone 4
Kyxypysa
KounTpomns 6/y 2,60 2,62 100 100
Hago3, 60 1/ra — don 1 2,77 2,83 106 108
@on 1 +N, 2,84 2,92 109 112
@on 1 +N, 2,88 2,96 111 113
@on 1 +N, + MDD 3,00 3,17 115 121
@on 1 +N,+ MDD 2,83 3,00 109 115
Aposas nuenuya
Hagos, 60 t/ra + P K, — pon 2 2,84 2,83 109 108
Don 2 + N, 3,03 3,09 116 118
@on 2 + N, 3,07 3,08 118 117
@on 2 + N, + M 3,21 3,19 123 122
®on 2 + N, + MDD 3,05 3,05 117 116
Apoesotl aumens

Hagos, 60 1/ra + P,K, — pon 3 3,01 3,00 116 115
Don 3 + N, 3,11 3,23 119 123
@on 3 + N, 3,26 3,29 125 126
@on 3 + N, + M 3,40 3,38 130 129
@on 3 +N,+ MDD 3,28 3,15 126 120
HCP,, 0,20 0,12

ITpumevanmue Iloasposyto nuenuiy u sposoii sumens: P K —P, K ;. P.K —P, K ‘N —
60; N, — 60 + 30; N, — 90 + 30; MD — Cu,, + Mn,; nox kykypy3y: P K, — P K, : P K, —P, K ;
N,-90+30; N, - 120 + 30, MD — Zn, .

3072800 N1 T

TPYIIBl THAPOIUTHYSCKUX (DEPMEHTOB — MPOTeasbl, MENTUIA3bI, JIe3aMUHA3hl U aMHJIOTHIPOJIA3HI,
OIpeeNAIoIINe TMHAMUKY a30Ta B rmouBe [14]. Ha HayanbHBIX CTAIUAX aMMOHU(PHUKAIINH JACHCTBYIOT
npoTteonutudeckne hepMeHTh. OCHOBHOH peakiuel, KaTaJIu3upyeMOn MPOTEOTUTHISCKIMU (hepMeH-
TaMH, SIBJISICTCS TUPOJIU3 TISIITHIHOM CBSI3U B MOJIeKyJiaX OeIkoB U nenTuaoB. Ha 3aBepiiaromiux cra-
JIUSIX, 00ECIIEYNBAIONIUX 00pA30BaHUE AMMOHUSI, ICUCTBYIOT aMUIOTUPOIa3bl, K KOTOPHIM OTHOCHTCS
ypeasa. B cBsizu ¢ 3TUM mokaszarenn MHHEpAIU3allid a30TCOACPIKAIINX OPraHMYECKUX COSTMHEHHM
TTOYBHI HAaNOOJIEe TIeIecO00pa3HO OIICHUBATH IO TPOTCOTUTHICCKON M Ypea3HOW aKTUBHOCTH [5].
YcTaHOBIEHBI TapaMeTpPhl MUHEPATU3AIUU OCITKOBBIX COCAWHEHUM 10 aMHHOKHUCIOT. llpu BO3-
JICJIBIBAHUH 3€PHOBBIX KyJbTyp (mosie 3) moj BiusiHueM 60 T/ra HaBO3a aKTUBHOCTh MHHEpAJIU3aAIHH
cocTtaBmwia 64 Mr TIUIIMHA/KT TIOYBBI, P COYETaHWH HaBo3a ¢ P, K . — 67 Mr riuMOuHA/KT MOYBHI,

207745
¢ P, K , — 74 mr rnununa/kr. Ha ¢one 1 Baecenne N, ycunuBano npoTeonus 10 76 Mr TIIMIMHA/KT,
N,pi30 — 1O 83, Ha goue 2 — mo 87 u 93 Mr rmIUHA/KT TT04YBHI, Ha ¢oHe 3 — 10 90 u 106 MT TIUIITHA/KT

MOYBBI COOTBETCTBCHHO MPH aKTUBHOCTHU MPOTEOJIM3a HA KOHTpose 0e3 yaoopenuii 50 Mr riuiuHa/Kr
noussl. Ha Bapuantax N, . . ¢ Mukposnementamu Cu, + Mn, OTMEYEHO JalbHENIIEE YCUIIEHHE TIPO-
TEOJIMTHYECKON akTHBHOCTH: Ha (hoHe 1 — n0 96 Mr rounuHa/KT, Ha GoHe 2 — mo 101 MTr TIUIHUHA/KT,
Ha ¢pone 3 — mo 118 mr rmmmuHa/KT (Tadd. 3). Ha moceBax KyKypy3sl B SIpOBOM MIICHUITHI (TT0y1e 4) OT-
MEUCHBI CXOHBIC 3aBUCIMOCTH MUHEPATU3AINN OCITKOBBIX COSAUHEHUN OT YPOBHS MUHEPAJIBHOTO TTH-
TaHMUS.

TakuMm 00pa3oM, MUHEpaTH3alXsl B IUKJIE a30Ta IMOCIEAOBATEIIFHO YCHITMBAETCS C YBEIUUCHUEM
HArpy3KH 10 YIO0OPEHHSIM — IIPH BHECEHWHW HaBO3a U JlaJiee IIPU eT0 COYeTaHUH C MUHEPAIBHBIMU Y10~
OpeHHUsIMH, IPH YBEJIIMUCHUH 103 a30Ta. TeHICHIMS MHIMOUPOBAHUS TPOTCOIUTUICCKON aKTUBHOCTH

OTMeYeHa Ha nocenneM Bapuanre gouna 3 — Ny .+ MD.
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Taonwumnoma 3. IIporeomnTHYecKkasi aAKTHBHOCTH BHICOKO OKYJIBTYPEHHOMH 1ePHOBO-MO/A30HCTOI
JIETKOCYTJIMHUCTON mouBbl, 20142015 rr.

Munepanunzaius 6eIKoB
BapuanT onbita M [JIMIMHA / KT ITOYBBI %
Tone 3 Tone 4 Tone 3 Tone 4
Kykypysa
be3 ynobpenmuit 50 65 100 100
Hagos, 60 1/ra — ¢on 1 64 79 128 121
@on 1 +N,, 76 83 152 128
@on 1+ N, ., 83 79 166 121
@on 1 + N, ., +MD 96 83 192 128
@on 1 + N ., +MD 90 75 180 115
Aposas nwenuya
Hagos, 60 1/ra P, K . — don 2 67 79 134 121
@on 2 + N, 87 85 174 131
@on 2+ N, . 93 90 186 138
@on 2+ N, ., +MD 101 98 202 151
@on 2+ N, ., +MD 95 85 190 131
Apoesotil aumens

Hagos, 60 1/ra P, K, — don 3 74 92 148 141
®on 3 +N,, 90 103 180 158
@on 3+ N, .0 106 114 212 175
@on 3+ N, ., T MD 118 122 236 188
®on 3 + N ,,, +MD 109 113 218 174
HCP, 8,6 9,1

[Ipumeuanmue Iloasposyro nienuny u sposoii sumens: P K —P, K . P.K, —P K ‘N —

60; N, — 60 + 30; N, — 90 + 30; M3 — Cuy, + Mn,; mox xykypy3y: P K, —P K, :PK —P, K N —90;
N, —-90+30; N, - 120 + 30; MD — Zn, .

YcTaHoBIIeHBI TapaMeTpbl MUHEpaNIH3allMd MOYEBHHBI C BblAeieHHeM aMMoHUs. [Ipu BHeceHUUM
60 T/ra COMOMHUCTOrO HaBO3a aKTHMBHOCTh MHHepanu3anuu coctasuna 194-199 mr N-NH/kr nouss
(109-113 %), npu coyetanuu HaBo3a ¢ P, K, — 192-200 mr N-NH;/ xr noussr (109-112 %), ¢ P, K,
216-224 mr N-NH;/ xr noussI (118-130 %). Ha ¢one 1 Buecenue N, N,u N, + MO ycunusano ruapo-
au3 10 201-222 mr N-NH/ kr (113-129 %), na pone 2 — no 209-238 mr N-NH;/ xr noussr (116-131 %),
Ha Qone 3 — 1o 231-257 mr N-NH;/ xr noussI (126-149 %) cOOTBETCTBEHHO 110 CPABHEHHIO C KOHTPO-
neM. Ha BapuanTax N, ¢ MMKpODJIEMEHTaMU OTMEYEHA TEHJIEHIUS CHUKEHHMS aKTUBHOCTH MMHEPAJIU-

3aIlid MOYEBHUHEI (Ta0. 4).

Tab6numuna 4 VYpeasHas aKTHBHOCTb BBICOKO OKYJIHLTYPEHHOI 1epHOBO-TI030IUCT O
JIErKOCYTIVIMHUCTOI mouBbl, 2014-2015 rr.

MuHepaau3aus MOYCBHHEI
BapuanT onsita mr N-NH; / kr nousbt %
Ione 3 Tone 4 ITone 3 Mone 4
Kyxypysa
KonTpouns 0/y 172 183 100 100
Hago3, 60 1/ra — ¢on 1 194 199 113 109
@on 1 +N, 201 206 117 113
@on 1 +N, 210 213 122 116
@on 1 + N, + MO 222 221 129 121
@on 1 +N,+MD 205 222 119 121
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Oxkonuanue maon. 4

MuHepaTu3aius MOUeBHHbBI
BapuanT onbita wmr N-NH; / kr nouser %
Tlone 3 Ione 4 Tlone 3 Tone 4
Aposas nuenuya
Hagos, 60 t/ra + P K, — pon 2 192 200 112 109
Don 2 + N, 209 213 122 116
@on 2 +N, 225 219 131 120
®on 2 + N, +MD 221 238 128 130
@ou 2 + N, + M9 209 223 122 122
Apoesoil aumens
Hagos, 60 1/ra + P,K, — pon 3 224 216 130 118
Don 3 + N, 232 231 135 126
@on 3 +N, 243 232 141 127
@on 3 +N, + M 257 231 149 126
®on 3 +N,+MD 244 226 142 123
HCP, 16,7 19,1

ITpuwmevanmue Iloasposyro nuenuiy u sposoii sumens: P K —P, K . P K, —P, K N —
60; N, — 60 + 30; N, — 90 + 30; MD — Cu,, + Mn,;; mox kykypy3sy: P K, - P K, ;P.K —P, K
N,-90+30; N, - 120 + 30; MD — Zn

400 2 3072800 N1 7Y
100"

[lo nanHbBIM (hepMEHTaTUBHOW IUATHOCTHKH MOJYYEeHBI YCPEIHEHHbIE ONOXMMHUECKUE NTOKAa3aTeIn
MuHepaiau3anuu B uukiax C u N Mo AByM MOJISAM MOJEBOTO OmbITa (Tadil. 5). YCTaHOBJIECHO, UTO BHECE-
Hre 60 T/Ta COJIOMHUCTOTO HABO3a M €T0 coueTaHue ¢ PocPopHO-KaTUHHBIMHU YI0OpEeHUSIMU ObLITH (ak-
TOpaMM YCHJICHHSI MUHEpaIH3alli{ YTIEPOJ- M a30TCOJAEPKAIINX OPTaHMYECKUX COEAMHEHHH B TO-
uyBe — 114, 115 u 128 % ot ¢ona 1 k honam 2 u 3 COOTBETCTBEHHO MO cpaBHEHHIO ¢ KOHTposieM (100 %).
Craenyer OTMETUTH, YTO IPU BHECEHUHU HABO3a, & TAK)KE MPU €ro COYCTAaHUU C MUHUMAJILHON B OIBITE
no3oi P K Habmronanu yMEpPEHHOE MOBBIIEHUE aKTUBHOCTH MUHEpaiusauuu — Ha 14 u 15 %, a nipu
COYETaHMHU HaBO3a C YJIBOEHHOH /10301 pochopHo-kanuiHbIX ynoopenui, (P,K,), akTHBHOCTH MUHEpPa-
nu3anuu Bo3pocia Ha 28 %, T. e. MpaKTHYeCKH B 2 pas3a Mo CPAaBHEHUIO C KOHTPOJIEM.

Ha ¢onax naBosa u ero coueranuii ¢ P K u P K  pakropom ycunenus MUHEpaaM3allMOHHBIX IPO-
11ECCOB OBLIO BHECEHHE BO3PACTAIONIMX 1103 a30THBIX ynoopenuit (N, u N, . ; MO 3€PHOBBIE KYJIbTY-
pe1, No o Ny . o1 KyKypy3y), a TakKe coueTanue azora ¢ Mukposnementamu (N, , Cu, + Mn, mox
3€PHOBBIE KYJIBTYPBI U Ny . . Zn, - TO1 KyKypy3y). [lo GHOXHMUYECKHUM MOKA3aTeNsIM YCHIIEHUE MUHE-
panu3anuy moj BIUSHUEM a30THBIX YA0OpeHuil coctaBuio: Ha ¢one 1 — 22-34 %, done 2 — 29-42 %,
¢one 3 —40-60 %.

[lo manHbIM JBYXJIETHUX HccnenoBanui coueranue Ny . . Cu, + Mn, mox 3epHOBBIE KYJIBTYpbI
u N, . Zn TOx KyKypy3y Ha Gonax 1,2, 3 BBI3BIBANIO TEHIECHIMIO 3aMEIJIEHHS TIPOLIECCOB MUHEPa-
nu3anuu B 1ukiax C u N Ha BBICOKO OKYJIBTYPEHHOM JepHOBO-IOA30JIMCTON JIETKOCYTJIMHUCTOM MOYBE.
BrrsicHeHue 3TOro Bonpocsl TpedyeT NPOA0IIKEHHSI UCCIeI0BAaHNN M HAKOIUICHUS SKCIIEPUMEHTAJIbHBIX
JaHHBIX 110 aKTUBHOCTH TUIPOIUTHYECKUX (DEPMEHTOB.

IIpoBeneno cpaBHEeHNE TTOKa3aTeNed MUHEPATU3allUY B IUKJIaX YIIIEpoAa U a30Ta ¢ MPOAYKTHBHO-
CTBIO CEJIbCKOXO03UCTBEHHBIX KYIbTYp 3a 2013—-2015 rr. 1o naHHBIM KOppPEIIIMOHHO-PErPECCHOHHOTO
aHaIM3a TECHOTA CBA3HM aKTUBHOCTH THAPOIUTHUECKUX (PEPMEHTOB CO CPEAHET0I0BOM MPONYKTHBHO-
CTBIO KYJIBTYP XapaKTepHu3oBasiach KodpuuuenTom nerepmunanuu R*= 0,69.

CpaBHUTENBHBIA aHAIN3 TT0KA3aJ1, 4TO 1poOHOe BHEceHue N, + MD (N, . Cu  + Mn, mox 3epHo-
BbIE KYJIBTYPBIl U N . 7n —TIOX KyKypy3y) Ha (poHe BHeceHHUs 60 T/ra CONOMHUCTOrO HaBO3a MO3BOJIH-
JI0 TOBBICUTH CPEJIHEr0I0BYIO MPOJYKTUBHOCTh CEIBCKOXO3SIMCTBEHHBIX KyIbTyp 10 114,6 n/ra k. en.
1o cpaBHeHHIO ¢ BapuanTaMu N, 1 N, + MD 1 CHU3UTh aKTUBHOCTH MUHEpanu3aiuu co 134 o 126 %.
OTO Mo3BOJISET paccMaTpuBaTh Bapuant N, + MO ¢ona 1 kak onuH 13 HanboJIEe NPUEMIIEMBIX C SKOJIO-

THYECKON TOYKH 3peHus (CM. TadIL. 5).
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Tao6numoma 5 AKTHBHOCTH THAPOJIUTHYeCKHX pepMeHTOB uKkJI0B C n N
B JIEPHOBO-TI0/130/IMCTOM JIErKOCYIVINHUCTOM NMOYBe

Bapuant ombita AKTHBHOCTS MUHEpaTH3aIIH, % Cpe”ﬂ*;ig"}f"e’;“j‘ O3 s et
Kyxypysa

Kontpons 6/y 100

Hagos, 60 1/ra — ¢oH 1 114 93,1
@on 1 +N, 122 102,6
@on 1 +N, 125 109,4
®on 1 +N,+MD 134 109,3
®on 1 +N,+MD 126 114,6

Apoesas nuenuya
Hago3, 60 1/ra + P K| — on 2 115 94,1
@on 2 +N, 129 105,6
®on 2 +N, 135 112,4
®on 2 +N,+MD 142 112,3
®on 2 + N, +MD 133 117,1
Aposoil aumens
Hagos, 60 1/ra + P, K, — pon 3 128 95,4
@on 3 +N, 140 106,6
®on 3 +N, 151 112,2
®on 3 +N,+MD 160 113,3
®on 3 + N, +MD 150 116,4
HCP, 5,0

IMIpumewanue Iloxsposyro muenniy u sposoit sumens: P K, —P, K, 5 P,K, - P, K N —

60; N, — 60 + 30; N, — 90 + 30; M3 — Cu,, + Mn,; nox kykypysy: P K, - P K, P,K, - P, K ;N —90;
N,—90 +30; N, - 120 + 30; M3 —Zn_ .

Coueranue 60 T/ra HaBo3a ¢ pocPopHO-KanuiHbIMU yH00penusMu B 103ax P K, (pon 2) nosimano
MPOAYKTHBHOCTH CEIBCKOXO3HCTBEHHBIX KYJIBTYp MO cpaBHeHHIO ¢ poHOM 1, rne pocdopHo-kannii-
Hble ynoOpenus He BHocuiu. IIpu nBykparHoM yBenwdenuu 103 pocdopa u xamus 10 P K, na done
60 T/ra HaBO3a ((hOH 3) CYIIECTBEHHOTO MOBBIIICHHS TPOAYKTHUBHOCTH 3€PHOBBIX KYJIBTYP U KYKYPY3bI
[0 CPaBHEHUIO C OHOM 2 HE OTMEUYCHO, HAONIOIANI0Ch YCUIICHNE aKTUBHOCTH MHHEPAIH3aIIHOHHBIX
npoueccoB B nukiaax C u N mo cpaBHeHU0 ¢ poHoM 2 (cM. TabI. 5).

B xauecTBE OCHOBHBIX KPUTEPHEB OLICHKH 3KOJIOTHYECKH 0O0OCHOBAaHHOTO YPOBHSI HATPY3KH 10 YAO0-
OpeHMSIM 11eJIeCO00pa3HO MCHOIb30BATh TaKUE TOKA3aTEeNIH, KaK BBICOKAs W yCTOWYMBAs MPOLYKTHB-
HOCTb CEJIbCKOXO35IIICTBEHHBIX KYJIBTYP IIPHU cOEpEraroieM ypoBHE MUHEPAIN3allii OPraHUUECKUX Be-
LIECTB B IIUKJIaX yrieposa u a3ora [5]. B moneBoM skcriepuMeHTe Ha BEICOKO OKYJIBTYPEHHOH IMOUBE Ha
¢one 1 5tum ycnosusam ynosneTBopseT BapuanT N, + MO (N, Cu, + Mn, 1oa 3epHOBbIE KyJIBTYpbl
U N, .. Zn,, TOX KyKypy3y), 00€CIIEUMBAKOIIMK CPEIHETO0BY IO IIPOYKTHBHOCTh 114,6 M aKTHBHOCTB
muHepaguzannn — 126 %. Ha done 2 sxonorndeckn Hanbo1ee 000CHOBaHBI BAPHAHTHI C IPOOHBIM BHE-
cenneM N, M BHECEHHE a30Ta B coueTaHuu ¢ MukposemMentamu — N, + M3 (N, ., + Cu, + Mn, non
3epHOBbIE U Ny .+ Zn - mox KyKypy3y) u N, + MDD (N, .+ Cu, + Mn, non 3eprosbie u N, .+ 7Zn
O KyKYpYy3y), KOTOpble 00ecleunBaiOT CPeIHErooByIo nmpoaykrusHocts 112,4, 112,3 u 117,1 u/ra
K. €1I. U aKTUBHOCTh MUHepanu3auuu — 135, 142 u 133 %. Crnegyetr OTMETUTH, UTO C TOYKH 3PEHUS CHU-
KEHMs 3aTpaT Ha a30THbIE y100penus Ha Gone 2 Gonee npuemnembl BapuanTbl N, u N, + M3, onnako
IIPU 3TOM OTMEYEHBI 00Jiee BBICOKHUE MOKa3aTesiu MuHepanu3anuu — 135 u 142 %.

[IpunuMasi BO BHUMaHHE ypOKaliHble AaHHbIE U OMOXMMHUYECKHE IOKa3aTeld MUHEpaIH3aluH
B nukiax C u N, Harpy3ky 1o yaoOpeHusiM, UCCIEIOBaHHYIO Ha (oHE 3, MOKHO paccMaTpUBaTh Kak
n30BITOYHYIO JUISI BBICOKO OKYJIBTYPEHHON NEPHOBO-IIOA30JIUCTOM JIETKOCYTJIIMHUCTON IIOYBBI, BBI3bI-
BaIOUIYI0 HEONATrONpPUsTHOE YCHJIGHUE MUHEPalM3allid M HE COMPOBOXKAAIONIYIOCS CYIIECTBEHHBIM

64



MOBBIILICHUEM MPOJYKTUBHOCTH CEIBCKOXO3SHCTBEHHBIX KYJIBTYp. Takodl ypoBEHb HAarpy3KH MOXKET
BBI3bIBATh HEIIPOU3BOAUTEIbHBIC IOTEPH OPraHUYECKOTO BEILIECTBA U CHUIKEHUE JOCTUTHYTOIO YPOBHS
TIJIOOPOAHS TIOYUBHI.

3akiroyenne. Ha ocHOBaHMM M3y4eHHsS] aKTUBHOCTH KIIOYEBBIX THIAPOIUTHYECKUX IPOIECCOB
B LUKJIAX yriepoja M a30Ta MOJy4YeHbl OMOXMMHMUYECKUE MapaMeTpbl MUHEPaIH3alMi OPraHuYeCKUX
BEIIECTB MPHU Pa3HBIX YPOBHSAX MUHEPAJIBLHOTO NMUTAHUS SIPOBOM MIICHULBL, SIPOBOIO SIYMEHS U KYKY-
PY3BI Ha BBICOKO OKYJIBTYPEHHOH JI€PHOBO-TIO/I30TUCTOMN JIETKOCYTIIMHUCTON MTOYBE. YCTAaHOBJICHO, YTO
BHeceHue 60 T/Ta COIOMHMCTOrO HaBO3a M €ro coueTanue ¢ pochopHo-KanuiHbIMu yroopenusmu (P K,
1 P_K)) ycunusaroT MuHEpaiu3anuio B nouse — Ha 14, 15 u 28 % no cpasuenuto ¢ kourpouem (100 %).
Ha ¢onax HaBo3a u ero couetanuii ¢ PK-ynoOpeHusiMu 3HauNMbIM (paKTOPOM YCHIICHHUSI MUHEpaIn3a-
LUK ABJSAIOTCSA BO3PACTAIONIME J03bI a30THBIX ynoOpenui (N u N . 1on 3epHOBBIE KyJIbTypbl, Ny,
u Ny, ,, 01 KyKypy3y), a TaKxke ux codetanue ¢ mukposnementamu (N . Cu, + Mn, nox 3epHo-
BbIE KyJBTYphl U Ny . 7n 101 KyKypy3y): Ha (one 1 — na 22-34 %, ua done 2 — na 29-42 % u na
¢done 3 — Ha 40-60 %.

Ilo xpuTepusM BBICOKOH M YCTOMYHUBON MPOJYKTHBHOCTH CEIHCKOXO3IMCTBEHHBIX KYJIBTYp U cOe-
peraromiero ypoBasi MuHepanu3anui B nukigax C u N B yCIOBHSX BBICOKO OKYJIBTYPEHHOW JEPHOBO-
MOA30JIMCTON JIETKOCYTJIMHUCTON TMOYBBI AKOJOrMUYeCKH Hauboliee I1eJIecoo0pa3Ho MpUMEHEHHUe: Ha
¢one 1 (60 T/ra HaBo3a) BapuaHTa C APOOHBIM BHECEHHEM a30Ta B COYETAHWH C MUKPOIJIEMEHTAMU
N, + MD (N,,,,,Cu,, + Mn, mox 3epHoBble KynbTypbl U N, .. Zn = 1OI KyKypy3y), 0OecneunBaro-
IIETO CPEIHEroIoBYI0 MPONYKTUBHOCTE 114,6 1/ra K. en. u akTUBHOCTHh MUHepanu3anuu — 126 %; Ha
¢omne 2 (60 T/ra nasosa + P K)) — Bapuantos N,u N, + MO (N, ., u N, .. + Cu, + Mn, mon 3epHoBbIE
uNy uN o+ Zn non Kykypy3y) u N, + MD, o6ecrieunBaomux CpeHETOI0BY KO POy KTUBHOCTh
112,4, 112,3 u 117,1 u/ra x. en. u akTUBHOCTH MuHepanu3anuu — 135, 142 u 133 % cooTBeTCTBEHHO.
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