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BBenenue. B yciioBusSX MHTEHCHBHOTO 3€MJIE/ICTNS BOSHUKAET HEOOXOIUMOCTh ONTHMH3AIUN MU-
HEPaJBHOTO MUTAHUS PACTCHUN HE TOJIHKO B OTHOIICHUH MaKPOIJIEMEHTOB, HO TAaK)Ke 1 MUKPODJIICMEH-
TOB. PelieHue 3Tol 3aj1aui MOXKET OCYIIECTBIISITHCS B MEPBYIO OYEPE/Ih HA OCHOBE MH(OPMAIIUU O CO-
JICp)KAaHUU MUKPORJIEMEHTOB B TouBe. M3BecTHO, 4TO (DOHOBOE COJECpXKaHUE psijja MHUKPOIIEMEHTOB
B moyBax bemapycu He COOTBETCTBYET MOTPEOHOCTH JIJISI HOPMAJIBHOTO POCTa U Pa3BUTHUSL PACTCHHUIA,
3710pOBbsI UEJIOBEKA U )KUBOTHBIX [1, 2].

HuHK — oAWH M3 BaXXHEHIITNX 3JIEMEHTOB NMUTAHUS PAaCTEHUH, CHIIBHO BOCTPEOyEeMbIX COBPEMEH-
HBIM 3eMJIC/ICNIUEM 10 MepE TOBBIMICHUS yPOBHS IIOAOpoaus mouB. OH SBISIETCS HEOTHEMIIEMOM
YaCThI0 MHOTHX (DEPMEHTOB, UTPACT BAXKHYIO POJIb B PET'YJISLUUA POCTOBBIX MPOLIECCOB U OMPEILIIsICT
Ka4eCTBO MPOIYKIIUU MHOTUX KYJBTYp. B TO e BpeMsl IIMHK OTHOCUTCS K YHCITy Haubosee aeuimT-
HBIX MUKPORJIEMEHTOB BO MHOTUX yacTax mupa— Kanane, Kurae, Unnuu, [lakuctane, Upane, Typuuu,
crpanax Cesepuoit Adpuku [3]. B Poccuiickoit deneparnn KpaifHe HU3KOE COIEpyKaHUe ITOABHKHBIX
(dhopm nmHKA BBISIBICHO Ha 601ee 90 % muomiaan o0CcIeI0BaHHBIX TTAXOTHBIX TTOYB [4].

OcTpbli ACPUIUT [IMHKA B PAllMOHE YCJIOBEKA U IOMAITHUX JKUBOTHBIX — sIBJICHUE penkoe. OaHako
YMEPEeHHBIN Je(QUIUT IUHKA B OMOJIOTMYECKOW IICTIOYKE «II0YBa—PaCTEHUE—KUBOTHOE—YEIIOBEK» 32
nocnenaue 40 JeT cTajd OJHOW M3 MHPOBBIX 3KOJIOTHUECKHUX MPoOIeM 3paBooxpaHeHus. Hemoctatok
[IMHKA B MPOIYKTaX MUTAHUS CBA3BIBAIOT C ITOBBIIICHHBIM PUCKOM PECITUPATOPHBIX 3a00JIeBaHUM, TUa-
peu u Mansapuu B cTpaHax Adpuku, Asnn u HOxHON AMepuku. DxcnepTsl BO3 cumraror medumut
[IMHKA OJHOW W3 TJIaBHBIX MPUYHH exXeromHoi cMepTHOCTH 800 THIC. JeTeH B BO3pacTe A0 ISITH JIET
B MpoOJIEMHBIX pernoHax mupa [5, 6]. Takum oOpa3om, oOoraiieHue MOYB MHKOM U MOBBIILICHUE €r0
COJICp)KAHUS B PACTUTEIIBHOU MPOAYKIIUH IO ONTHMAJIBHBIX BETUYUH SIBJISICTCS BAXKHOW 3ajaucii TJ1o-
OanpHOTO Xapakrepa [7].

O} dexTuBHOCTh MUHKA W APYTUX MHKPOIIEMEHTOB, BHOCHMBIX C YIOOPEHUSIMH, 3aBUCUT OT CO-
Jep’KaHUS UX TTOABIIKHBIX (JOPM B ITOYBE, KOTOPOE MOKET CYIIECTBEHHO U3MEHSATHCS BO BPEMEHH IO
BIIMSIHUEM XO3SMCTBCHHOM JiesiTeIbHOCTH uesioBeka [8—11]. MHTeHcnpukanus 3emMieaeiius, npumMeHe-
HUE BBICOKUX JI03-MUHEPAIBbHBIX YIOOPEHUN COMPOBOMXKIACTCS MOBBIIICHUEM YPOXKAWHOCTH CEIhCKO-
XO3SIICTBEHHBIX  KYJIBTYD U CHUIXKCHHEM OOCCIICYCHHOCTH MaXOTHBIX IOYB IOJBHKHBIMU (hopMamu
MUKPOAJIEMEHTOB, YTO 00yClaBIUBaeT HEOOXOMUMOCTh CHCTEMATHYECKOTO MTPUMEHEHUSI MUKPOY100-
peruit. DPPEKTUBHOCTH AOPOTOCTOSIIIUX MUKPOYJIOOPEHUI B 3HAYUTEITHHON CTETIEHN 3aBUCUT OT KOH-
HEHTPAIIH TOBMKHBIX (DOPM COOTBETCTBYIOIINX MHUKPOIJIEMEHTOB B TIOYBAX.

KpymHoMaciiTabHoe 00CiieIoBaHUE MOYB MANIHA U YIYYIICHHBIX JYTOBBIX 3€MEJb 10 COJepIKa-
HUIO MMOABIKHBIX GopM nuHKa B PecriyOnuke benapycek Beaercs ¢ 1985 1. 3a npomenmuii nepuon co-
JIEpKaHUE MUKPOIJIEMEHTOB B TIOYBAX PA3JIMYHBIX PAaOHOB M3MEHHIIOCH KaK B CTOPOHY TMOBBIIICHUS
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MX KOHIIEHTPAIIMH B TIOYBE, TAK U B CTOPOHY CHUXEHHS. B pe3ynbrare gaxe cpeaHeB3BEIICHHOE CONlEP-
JKaHWE IMHKA TI0 OT/IEBHBIM paiioHaM pasnudaetcs BaBoe [12]. Eme Oonbuiue pa3iaudus 1o rpymmam
00€CIIeYeHHOCTH TIOYB MUKPOIJIEMEHTaMU HAOIIONAIOTCS 1O TMOJIsIM ceBOOOOpOTOB. [103TOMY BasKHO
OIpEACIUTDb HANIPABJICHHOCTb NPOUCXOAANINX ITPOLCCCOB Ha MEPCIICKTHUBY B 3aBUCUMOCTH OT MPUPO/I-
HBIX 0COOEHHOCTEH PalilOHOB M OT YPOBHSI HMHTCHCHU(DUKAIIMH 3eMIICICIIHUS.

Lens HacTOsAMIEH pabOTHl — YCTAHOBHTH MApaMETPHI U JIaTh MPOTHO3 U3MEHEHHSI 00eCIeYeHHOCTH
[TOYB TIOABMKHBIME (hOpMaMH IITHKA TI0 TPyTTIaM aIMUHHUCTPATUBHBIX paiiloHOB bemapycu B 3aBucnMo-
CTHU OT CJIOKHMBIIETOCH YPOBHS I/IHTCHCI/I(i)I/IKa]_[I/II/I 3EMJICACIINA U BEPOATHBIX CLHCHAPUEB HA MEPCIICKTU-
BY. AKTyaJIbHOCTh MPOrHO3a AMHAMHUKHU arpOXUMHUYECKHUX CBOWCTB MOYB OOYCIIOBIICHA HEOOXOAMMO-
CTBIO TPEIOTBpAIICHHS JeTrpajallii TUIOAOPOAMS II0YB, TOBBIIMIEHUS YCTOWYHMBOCTH IIPOM3BOJICTBA
Y Ka4ecTBa PaCTEHUEBOAIECKOH POy KITHH.

O0BeKTHI U MeTOABI HcciaenoBannii. [IpoBesieH cUCTEMHBIN aHAIN3 JHHAMUKH COACPIKAHUS T10-
JOBIKHBIX (DOpM LIMHKa B TIouBax benapycu Ha Marepuane pe3yabTaToB KpYTHOMACHITaOHOTo 00cieno0-
BaHHUS B COIIOCTABJICHUH C MOKa3aTeJSIMU MHTEHCU(DUKALNK 3eMiieenns (CpeJHET00BbIE 103kl MUHE-
paTBHBIX U OPTaHUYECKHUX YIOOPEHUM, TPOAYKTUBHOCTH BCEX CEITHCKOX03MCTBEHHBIX KYIBTYP B KOP-
MOBBIX €AUHHUIIAX C reKTapa) 110 CTaTUCTUHYCCKHUM OTUYUCTHBIM JAHHBIM.

KpynHomaciitTabHoe 00cCiieloBaHUE MOYB MAlTHU U YIYUYIICHHBIX JyTOBBIX 3€MEJIb 10 COJepIKa-
HUIO MOABMKHBIX (POPM LUHKA BEAETCS 00IaCTHBIMH NMPOCKTHO-U3bICKATEILCKUMH CTAHIMSIMH XUMU-
3aIl¥U CEIBCKOT0 XO35SUCTBA MO METOANYECKUM PYKOBOJICTBOM VHCTHTYTa IMMOYBOBEACHUS U arpoxu-
muH. OnpenereHne coaepKanus NOABIKHBIX (opM nmuHKa — B BEITsKKe 1 M HCI o IleitBe-Punpkucy
B Moaudukanuu bemtHUUITA (OCT 0147-88).

OOBeKTHI UcCIeOBAHUH — MOYBBI CETBCKOXO3SMCTBEHHBIX 3eMeNb benapycu (mamHs, ynyiieHHbIe
CEHOKOCHI M IMacTOUIIA), COAepKaHUE B HUX TOABMKHBIX ()OPM ITUHKA, BHOCHMbIE OPTaHUYECKUE U MH-
HepaJbHbIE YA0OPEHN, yPOKaiHHOCTh CEbCKOXO3SHCTBEHHBIX KYIBTYP.

MeTO]I I/ICCHCI[OBaHI/Iﬁ — CHUCTEMHBIN aHaJIN3 JUHAMUKHU KOJIUYCCTBCHHLIX IMMapaMCTPOB COACPIKAHU A
IIOABHKHBIX (1)OpM OHUHKA B I104YBax CEJIbCKOXO035MCTBEHHBIX 3eMeJIb B 3aBUCUMOCTH OT YPOBHS UHTCH-
cudukanuu semnenenus. Ilokaszarenu KMCIOTHOCTH. PHy -, conepxanus Gpocdhopa ¥ Kanus onpenens-
IOTCS B CMEIIAHHOM IOYBEHHOM 00pasIle ¢ KaKJ0ro AIeMeHTapHOro yuyactka. st onpenenenus co-
JepKaHUA B TIOYBE TyMyca M MHUKPOAJIEMEHTOB 00pasubl (GOPMUPYIOTCS ITyTEeM O00BETUHEHUS UCXO-
HBIX CMEIIaHHBIX 00Pa3IIoB YETHIPEX AIEMEHTApPHBIX y4acTKOB 00IIeH miomia isio He 6onee 50 ra [13].

JU1st NOABMIKHBIX (OPM IIMHKA YCTAHOBIICHBI IPalalli COACPKAHUS B TIOUBE, KOTOPBIEC Pa3AeisIoT-
sl Ha YeThIpe TPyl (Tadi. 1).

Tab6nuna l. I'paganus no coaepRaHnio NOABUKHBIX (popM HHHKA B MouBax besapycu, MI/Kr cyxoii mo4BbI

I'pynna no obecrneyeHHOCTH
Tun noyss
nuskas (1) cpeansts (11) Bbicokas (I1T) u3obiTounast (IV)
MuHnepasbHble <30 3,1-5,0 5,1-10,0 > 10,0
Topdsable < 10,0 10,1-15,0 15,1-30,0 >30,0

YcTaHOBIIEHHBIE ONITMMAJIbHBIE TAPAMETPBI COOTBETCTBYIOT B OCHOBHOM BepXHeMY ypoBHIO I rpyt-
bl 00ECTICYCHHOCTH TI0YB, T7e HeOOXOANMO KOMIICHCHPYIOIIee BEIHOC BHECEHHE IITHKA B BU/Ie HEKOPHE-
BBIX TIOJKOPMOK, 00pa0OTKH CEeMSH U OCTYNAIOIUX MUKPOJIEMEHTOB C OPraHUYECKUMHU YAOOpEHUAMH
Y KOMIUIEKCHBIMU. MUHEpaIIbHBIMU yao00peHussMu. Ha nmousax 11l rpymmsl oOecnieueHHOCTH BHECEHHE
IUHKCOAEPKAIIIX MUKPOYIOoOpeHUH He TpeOyeTcs, 3a MCKIIOUCHUEM 00pabOTKU CEMSH MHKPODJICc-
MEHTaMH WJIH HEKOPHEBBIX MOJAKOPMOK JUISI ITOBBIIIIEHUS KayecTBa ponyKiuu. [lapamerpsl IV rpymnibt
obecrieueHHOCTH (Oonee 10 MI/KT 151 IepHOBO-TIOA30IUCTHIX 1 Oonee 30,0 MI/KT Jist TOPQSHBIX TTOYB)
MpeanonaraloT. n30bITOYHOE COACP)KaHNE MOABMKHBIX (JOPM LIMHKA. YCTAHOBJIEHBI IPEAETIBHO A0MYC-
tumblie ypoBaH (I1J1Y) coneprkaHus MOABMKHOTO IIMHKA B JIEPHOBO-MIOA30JIUCTHIX MMOYBax, auddepeH-
[MPOBAHHBIC TI0 TPAHYJIOMETPUUYECCKOMY COCTAaBY M CTENIEHU KHUCJIOTHOCTH MOYB. JIJIST OYB ¢ KHCIOMH
peakiueii (pH KCI <5,5) T1J1Y nns necyaHbix, CylnecYaHbIX U CyTJIMHUCTHIX PA3HOBUIHOCTEH COCTaB-
0T Zn 12,0—14,0—15,0 MI/Kr MOYBBI COOTBETCTBEHHO [14]. DTO 3HAUUT, YTO HEOOIBIIOE MTPEBHIIIIEC-
HHE YKa3aHHBIX [MapamMeTPOB KOHIEHTPAIMH MOABUKHOTO IIMHKA B MOYBAX MOXET COMPOBOXKIATHCS
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HAKOIUICHWEM M30bITKA [IMHKA B MPOYKIIUU 3€PHOBBIX KYJIBTYP H MHOTOJIETHUX TPAaB, & 3HAYUTEILHOE
MIPEBBINIEHUE — MTPU3HAKAMH (PUTOTOKCHYHOCTH pacTeHuil. Ha mouBax IV rTpynmsl comepkaHus mo-
JBIKHBIX (DOPM ITMHKA UCKIIIOYAETCS TPUMEHEHUE IMHKCOAEPKAIINX YA0OPEHU.

HNurtencudukauus 3emiienenus B bBeaapycu na py6exe XXI Beka. Cucrema ynoopenuii B be-
JapycH A0JDKHA ITpelycMaTpuBaTh KOMIICHCAIIMIO MUHEPAIN3yEeMbIX OPraHUYeCKHUX BELIECTB U BEIHOCA
AIIEMEHTOB MMUTAHUS C YpOkaeM U 00ecreunBaTh MMOCTETICHHOE TIOBBINIIEHUE 3aM1acOB B TIOYBAaX ryMyca,
MaKpO- ¥ MUKPODJIEMEHTOB JI0 ONITUMAIBHOTO ypoBHA. B meprox 80-x romoB mpommioro Bexa, BAJIOThH
10 1992 r,, B benapycu mpuMEHSUIIHCH TOBBIIICHHBIE 1036l OPraHUYECKUX U MUHEPAJIBHBIX yI0OPEHUH,
KOTOpBbIe 00eCeUnBaii HEe TOJIBKO (OPMUPOBAHKE BHICOKOH MPOAYKTHBHOCTH CEBOOOOPOTOB, HO M I10-
JIOXKUTENBHBINA OalaHC TYMyca M 3JIEMEHTOB ITUTaHUS pacTeHH. B rofpl mepexoma K ppIHOYHOM SKOHO-
MUKe HaOII01aJI0Ch YMEHBIIIEHNE KOIMYECTBa BHOCUMBIX MUHEPAJIBHBIX U OpraHUYECKHX. YIOOPEHUIH,
oTIpezieNMBIIIee OTPHUIIATEIBHBIN OaTaHC OpraHNYEeCKUX BEIIECTB M AJIEMEHTOB MUHEPAIBFHOTO MUTAHUS
pactenwuii B mouse. B 1997-2000 rT. mpo/iyKTUBHOCTh CEBOOOOPOTOB CHU3UIIACH JI0 YPOBHsI 28,4 11/Ta K. ef.,
T. €. Ha 34 %. Haunnas ¢ 2005 1. IpoAyKTHUBHOCTbH MAIIHK ObLIa BOCCTAHOBJICHA HA ypOBHE KOHLA 80-X
rojioB npomworo cronetus (41,5-44,3 1/ra) B OCHOBHOM 3a CYET CyIIECTBEHHOTO yBEIHYEHHUS 103 MU-
HEpaJIbHBIX W HEOOJIBIIIOTO TIOBHITIICHUS JI03 OPTaHUYECKUX yao0penwuii (puc. 1).

B pesynbprare MHTEHCHUBHOTO BE/IEHUS PACTEHUEBOJCTBA B IOCIEAHHUE TOJbI 3aMETHO BO3pPOCIA
oOecnieueHHOCTh TOUB (ochopoMm u kamueM. [lo JaHHBIM MOCHENHErO Typa arpoXHMMHYECKOTO 00-
CJIEJIOBaHHMS, JIOJS MAXOTHBIX MOYB B PECIyOJMKE C BHICOKHM COJIEPKaHUEM TIOIBIDKHBIX (ochopa
(P,O5> 250 mr/kr) n xamus (K,O > 300 mr/kr) coctaBnser 23,7 n 13,1 % coorseTcTBenHO [12]. YpoBeHb
NPUMEHEHUS OPraHUYECKUX yIO0OpEHUH B ONpe/ieIeHHON CTENeH! olpenesieT 0aaaHnc OpraHnuecKux
BEIIECTB U SBJISETCS BaXHBIM HCTOYHHKOM TMOMOJIHEHUS 3amaca MOABIKHBIX (OPM MHKPOAIIEMEHTOB
B IAaXOTHBIX MOYBaX. [ [oNoTHEHHE 3a11acoB OPraHUYeCKOTr0 BEMIECTBA JIEPHOBO-MOA30IUCTHIX TIOYB HIIH
noAepkanue ero 0e3nedunuTHOro 6ananca TpedyeT Kak OCYMIECTBICHIS MOHUTOPHUHTA COEPKAHUS
ryMmyca, Tak M yueTa OCHOBHBIX ()aKTOpPOB, pETYIHPYONIIX 0anaHc rymyca. [lepBocTenieHHOE BIHSTHIE
Ha MHAMUKY COJiepKaHMs U OajlaHca TyMyca B MOYBE OKasbIBaeT CTPYKTypa ceBOOOOpOTa, KoJlnye-
CTBO MPUMEHSEMbIX OPraHMYEeCKUX U MUHEPAJIbHBIX YI0OPEHHM, TPaHYIOMETPUUECKHI COCTAB U Pe-
JKUM YBJIa)KHEHUs 1ouB [15—18].

HecbamnancupoBanHast H”HTEHCU(UKAIIHS 3EMJICGNHS COMTPOBOXKIAETCA CHUIKCHHEM MTOYBO3aIUT-
HOTO JIeHCTBUS CeBOOOOPOTOB. MI3MeHEeHNs B CTPYyKTYype MOCEBHBIX IJIONIaAeH 3aKITI0YAI0TCs B pacIIu-
PEHHMH JOJIH MJIOMIAU IPOMALTHBIX KyIbTyp 0T 9,3 % B 1996 1. 10 26,2 % B 2012 1., 0cOOCHHO 3a cueT
KYKYPY3bl H CaXapHOW CBEKIIBI (pHC. 2).

OnHOBpeMeHHO cokpaTuiach ¢ 26,1 mo 14,2 % moist MoCeBOB MHOTOJIETHUX TPaB — INIABHOTO T'yMY-
C000pa3yroIIero 1 MouBO3anUTHOro (hakTopa coBpeMeHHOro 3emiienenus. Eciu B 1996 r. B cpenreM
no benapycu Ha 1 ra mponamHbeIX KyJIbTyp NPUXOAHIOCH 2,8 Ta MHOTOJIETHHX TpaB, TO B HACTOsIICE
BpEMsl 3TO COOTHOIIeHUe cocTaBisiet. 0,54.
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Puc. 2. luHaMuKa CTPYKTYPbI IIOCEBOB U COZIEPKaHMs TyMyca B IIaXOTHBIX IouBax benapycu
XapakTep U3MEHEHHUs CTPYKTYpPHI TTOCEBOB, /103 BHECEHHSI OPTaHMYSCKHUX yIOOpPEHHUH U coaepiKa-

HHUSI TYMYCa B TTaXOTHBIX MTOYBAX 3HAYMTENBHO pa3inudaeTcs mo obnactam (Tabi. 2), a emre O60mbIe mo
paiioHaM U X031CTBaM, B 3aBUCUMOCTH OT COYETAHHSI IPUPOJHBIX M X035 HCTBEHHBIX (PaKTOPOB.

Tabnunma?2. U3MeHeHune coepKaHUs TyMyca B MAXOTHBIX MOYBAX B CONMOCTABICHHH
¢ BHeceHHMeM HAB03a U CTPYKTYPOii noceBos no od.aactsim besapycu 3a nepuoa 19962012 rr.

CpeHHCBSBCLHCHHOe ﬂOJ’Iﬂ MHOT'OJIETHUX TpaB CoOoTHOIIIEHNE MHOTOJIETHUE
O6macThb cozjepkanue rymyca, % Breceno nasosa, /ra B CTPYKTYpE MOCEBOB, %o TPaBbI / IPOMALTHbIE
2012 r. +/—-x 1996 1. 1996 1. 2012 r. 1996 1. 2012 1. 1996 1. 2012 .
Bpecrckas 2,46 -0,12 14,7 14,5 18,2 11,5 12 0,41
BureGekast 2,49 0,06 7,2 6,3 32,6 13,8 8,8 1,12
lomenbckas 2,29 —-0,18 10,9 8,8 19,3 8,5 1,5 0,25
I'ponuenckas 1,87 -0,03 12,0 12,2 20,0 15,0 2,0 0,64
MuHckas 2,35 -0,07 11,2 10,2 25,3 13,4 2,8 0,58
MoruieBckast 1,92 —-0,10 7.4 8,5 29,0 14,9 5,5 0,75
Beaapycen 2,23 —-0,05 10,3 9,9 26,1 14,2 2,8 0,54

HawnGonbiiee cHmkeHME copepikaHus rymyca HaOmwoaeTcs Ha namHe bpectckoii u ['omenbckoit
oOyacTeii, rae 0JIsi MHOTOJIETHUX TpaB cHU3miack 1o 11,5 u 8,5 % ot o0mielt miomaan mocesa cooT-
BeTCTBEHHO. OUYEBUIHO, UTO BEAYIIYIO POJIb B JOCTIKCHUH Oe3neuIuTHOrO OajaHca ryMmyca B Mod-
Bax PECIYOJIMKHU CJIEYeT OTBECTH KOMILICKCY TOYBO3AIIUTHBIX MEp, BKITFOUAIONIEMY ONTHMHU3AIUIO
CTPYKTYPBI [IOCEBOB ITOYB U TIOBBITIEHUE KOJUYECTBA BHOCUMBIX OPTaHHYECKHUX yIOOPCHHIA.

I[MapameTpsl copep:KaHUA MOABUKHBIX ()OPM IIHHKA B MAXOTHBIX U JYroBbIX mouBax. Conep-
JKaHHWE BAJIOBBIX ()OPM MUKPOIIEMEHTOB B MTOUBAX OMPEICIACTCS MUHEPAJIOTHUYECKUM M TPaHyJIOMET-
PUYECKUM COCTaBOM TOYBOOOPA3YHOIIUX MOPOoJ. MI3BeCTHO, UTO COAepKaHUE MUKPOIIEMEHTOB B MOY-
BOOOpa3yroIIuX Mopojiax Ha Tepputopuu bemapycu 3HaYMTENBHO HIDKE, YeM B HeuepHo3eMHOU 30HE
Poccuiickoit denepanuu [1, 19]. BanoBoe copepikaHue MUHKA B MPeodIagaromuX (hiIrOBHOTIISIIHATh-
HBIX W JpEeBHEAJUIIOBHAIBHBIX IMeCYaHBIX mopomax bemapycu cocraBiser ot 4,0-7,0 mo 15,9 mr/kr.
B MOpeHHBIX BaIYHHBIX CYyIJIMHKAaX COACPIKaHHME BAJIOBBIX (POPM I[MHKA IPUMEPHO 110 2—4 pa3 BBIIIIE.
U TonbKO B peIKo-BCTPEUAIOITUXCS] 03€PHO-TICTHUKOBBIX TJIMHAX U MBUIEBATHIX CYTIIMHKAX CONEP KaHUE
MHKPORJIEMEHTOB €Ille¢ HECKOJIbKO BhIlIe. PacTeHUs MOryT MOIVIOMIATH W3 MOYBBI BOIOPACTBOPUMBIE,
pacTBOprMBIe B CIa0BIX KUCIIOTaX U 0OMEHHOCOPOMpOBaHHBIE (HOPMBI ITMHKA, OTHAKO COMIEPIKAHUE UX
meBenuko —11-18 % [1, 10]. [logBMXHOCTHP MUKPOIJIEMEHTOB B TTAXOTHOM TOPU30HTE OMPEACIISICTCS
THUIIOM TI0YB, COACP)KAHUEM OPraHMYEeCKUX BEIIECTB, CTEIICHbIO KUCIOTHOCTH U APYTUMHU PaKTOPaAMHU.

HecbanancupoBaHHast MHTEHCU(DUKAIIUS 3eMJIC/ICTU S, TPUMEHEHUE BEICOKHX 103 a30THBIX yno0pe-
HUil Ha (OHE TIOAKHUCIICHHS TIOYB MOXKET COIIPOBOXKIATHCS YCHIIEHUEM Je(pUIInTa TOCTYITHBIX PACTEHH-
sam ¢opm muHKa [4, 20-21]. AHanU3 JaHHBEIX MOHUTOPHUHTA 32 BCE BpeMs 00CIIeIOBAHUS ITOYB TTOKA3hI-
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Puc. 3. Jlunamuka cpeJHEB3BEILICHHOTO COAEPKAHMUS MOJIBI)KHOTO IIMHKA B IAXOTHBIX MJIYTOBBIX N04YBax benapycu
3a nepuox 1988-2012 rr.

BaeT J[Ba Pa3HOHAIIPABJICHHBIX NIEPUOJIa U3MEHEHUS COJICPKAHMUSI TTOJIBUKHOIO IUHKA B MAXOTHBIX U JIy-
TOBBIX MMOYBax (puc. 3).

B niepBsrit nepuon (1988—1996 rr.) B nienmom no benapycu Habmronancst HeGOMBIION TPEH I HAKOTIIICHU S
IIMHKA B TTouBaX. CpeaHEeB3BEIICHHOES COMIEPyKaHue IIMTHKA Ha TAITHe ITOBBICHIOCH OT 3,67 10 4,01 Mr/KT,
a B JTIyroBbIX nouBax — oT 4,11 1o 4,68 mr/kr, uiiu Ha 9 u 14 %. OT™MeTuM, uto B bpectckoi, ['omMenbckoii
1 MUHCKOH 00J1acTsX yKE B 3TOT MMEPHOJ MPOSBUIIUCH MPU3HAKU CHYIKCHUSI KOHIICHTPAITUU TTOJ[BUK-
HBIX ()OpM ITMHKA B TYMYCOBBIX TOPHU30HTaX MOYB. B manpHEHIeM MOCTYIUIGHHE IIMHKA C OCAKaMH,
YIOOPEHUSAMH M MEIIHOPAHTAMH OBLIO HETOCTATOYHBIM, UTOOBI KOMIICHCHPOBATH BBINICIAYNBAHIE U3
MOYBBI U BBIHOC 3JIEMEHTA C OTYYKIaeMOM YaCThIO CEJIbCKOXO3SHCTBEHHBIX KYJIBTYD.

[TaxoTHBIE W JIyTOBBIE 3€MJIM IO 00ECIIEYEHHOCTH MOJBUKHBIMU (POPMAMU IIMHKA MaJIO pa3Jinya-
I0TCS 110 THUTIAM M PAa3HOBUIHOCTSM TOYB (Tabi. 3): pa3nuuus o obmactsM HeOGombime — 1o 1,3 pasa,
o palioHaM — 70 2 pa3, a 1Mo MOJISIM CEBOOOOPOTOB = IIOUTH Ha TTOPSIIOK.

Ta6numna3. Pacnpenenenne NaX0THBIX MOYB M YJIY4YlIeHHbIX CEHOKOCOB 1 nacToui benapycn
10 rpynnam oéecne4eHHOCTH NOABHKHBIMH opMamMu nuHKa, 2009-2012 rr.

Tlo rpynnam coxepxanus Zn, Mr/kr, %

N el = v ey e B
<10,0 10,1-15,0 | 15,1-30,0 >30,0
Tlaxomuvie nougul
J1epHOBO-TIO130JTHCTEIE:
CYTJIUHUCTBIC 1018 62,3 28,7 8,0 1,0 3,12
cyrnecyaHsble 2506 67,0 25,5 6,8 0,7 2,94
recyaHble 1058 62,7 28,9 7,7 0,8 3,05
Topsirbie 220 60,3 244 13,6 1,7 10,48
Vnyuwennvie cenoxocvl u nacmouwa
MunepanbHbie 1643 52,7 31,3 13,8 2,2 3,58
Topdsabie 470 54,3 26,0 16,8 2,9 11,34

B nenom 3a mepuon 19962012 rr. cpe/iHeB3BElIEHHAS! KOHLIIEHTpAIUS MOJIBUKHOTO IIMHKA B MaXOT-
HBIX U JIyTOBBIX MTouBax bemapycu cuusmiiacek Ha 25 %. J{o7s mOYB ¢ HU3KUM COAEpKaHUEM MOJBUKHO-
ro HHUHKa moBsicuiack ot 50,2 o 64,7 % oT 1iomau namxu (tadi. 4).

Jons mous [V rpynmbsl 00eCIeYeHHOCTH, TJI€ HeJb3sl IPUMEHSITh IIMHKCOIEpIKaIe yIo0peH s, Ha-
00oport, can3unach ¢ 5,2 1o 0,8 %. 3To rOBOPHUT 0 3HAYUTENBHBIX Pe3epPBaxX IMOBBIIICHUS YPOKAHHOCTH
¥ KadecTBa MPOAYKIIMU 3€PHOBBIX U OOOOBBIX KYJIBTYpP, B OCOOEHHOCTH KYKYPY3bl, 32 CUET IPUMEHE-
HUS IUHKCOICPIKAIIUX YI00pEHUN.
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Ta6nnmnad4d. U3menenne odecnie4eHHOCTH MAXOTHBIX MOYB MOABH:KHBIMH ()OPMAMHU IIHHKA

no paiionam Beaapycu 3a nepuoa 1996-2010 rr.

Iloka3arens 1996 1. 2012 r. Pasunna, %
CpenHeB3BeleHHOE CoaepKaHue Zn, MI/KT TIOYBbI 4,01+1,38 3,02+0,44 24,7
Pa3max xoneOanuii conepskanus Zn, MI/KT TIOYBbI 2,54-9,35 | 2,24-4,26
Kospdunment Bapnannn, % 34,5 14,4
Jlomns nuomany ¢ HU3KUM cofepxkanueM Zn, % 50,2 64,7 14,5
Jlonst mmonianu ¢ u30BITOYHBIM cofepxkanneM Zn, % 5,2 0,8 -4.4

IIporuo3 u3aMeHeHus1 CoAEPKAHUA MOABHKHBIX (DOPM LIMHKA B MAXOTHBIX MOYBAX MO rpynnam
paiionoB. CHIKeHHE cofiepKaHus TIOABMKHBIX (DOPM IIMHKA B TTAXOTHBIX TIOYBAX MPOUCXOMUT TI0 TIPUH-
LUITY CHU)KEHUS KOHIIGHTpallUi U BeIpaBHUBAaHUS Ha rpanuiie Mexay I u Il rpynmnoit o6ecriedueHHOCTH.
YcranoBneHa (GpyHKUIMOHATbHAS JTUHEWHAs 3aBUCUMOCTbH CHUKCHUS COJACP)KAHUS MMOABMXKHOTO LIMHKA
OT BEJIMUMHBI €r0 HCXOJHOT'O COJICPKaHM B TAXOTHBIX NOYBax (puc. 4):

y=-0,8356x + 2,37, (1)

I7Ie y — U3MEHEHHE COAEpKaHUS TMOABIKHOTO ITMHKA B MAXOTHBIX MOuYBax 3a mepuon 1996-2012 rr.,
+/— MI/KT MOYBBI; X — HCXOJIHOE COJCPKAHUE MOJBHXKHOTO IMHKA B TAXOTHBIX MOYBax B nepuon 1992—
1996 rr.

[IpuBenenHas BoIme (pyHKINS TOKA3bIBACT, YTO B MTOJABJISIONIEM YUCIIE pAaHOHOB, TJIE HCXOIHOE CO-
JepKaHue MOABMKHOTO IIHKA MPEBHITIAio 2,84 MI/KT TTOYBHI, IIPOUCXOIMIIO CHIKCHUE KOHIICHTPAITIT
€ro TOABMKHBIX ()OPM TEM CHIIbHEE, UeM BBIIIC OblJIa HCXOHASI KOHIICHTPAIIMS [IMHKA B TIOYBE.

PatioHbl paHKUPOBAHKI 110 CTENCHHU YObIBAaHUS COACPIKAHKS MOJBUYKHOTO IUHKA B TIEPUOJ MAKCH-
MaipHOTO cozepkanus (1992—1996). Brinenenbl 4eThipe TPYIIBI pAaHOHOB, TJIe HCXOIHOE COAepKaHue
nuHKa 05110 @ 1) > 7,0 ; 2) 5,1-7,0; 3) 3,1-5,0 u 4) 3,0 MI/KT IOYBEI U MEHEE, a TOTEPH MOIBIKHEIX (hopM
KHKa 32 nepuoxa 19962012 rr. pa3nuyaauch, COOTBETCTBEHHO, 62 — 44 — 14 — 0 % OT UCXOAHOTO CO-
nepkanud (tabai. S).

OcHOBHBIMU (haKTOpPaMH HapacTaoIero Ae(GUIfTa MOABIKHBIX ()OPM IIMHKA B MAaXOTHBIX IMOYBaX
SIBJISIETCSl YMEHBIIIEHHE BHECEHUSI HABO3a, MHTEHCUBHAS MUHEPAIU3aIis OPTaHHYECKUX BEIECTB, I10-
BBIIIICHHBIC 03Bl A30THBIX YAOOPEHUH, OTPHUIATSIBHBIN OalaHC TYMycCa W BO3POCIIUI BBIHOC ITWHKA
C PACTEHUEBOIUECKON NPOAYKIIUEH.

OTpurarenbHbIil O0allaHC TyMyca SIBISSTCS TIaBHBIM (PAKTOPOM CHUIKEHUS COJCPIKAHUS ITOJIBUIK-
HBIX (opM NMHKA B MaXOTHHIX mouyBax. [lo manaeiM M. B. Paka [10], 13 % nuHKa cBsi3aHO ¢ OpraHude-

2
|
E v -
ﬁh 0 : ‘
1 2 8 9 10
® -1
=
%—
232 N\
%:r
R I
@ 4 R 4 y = -0,8356x + 2,3746
T R?=0,90
& 5 -
Q
7

UcxopHoe copepxaHne Zn,Mr/Kr No4Bbl

Puc. 4. I3MeHeHre cpeiHEeB3BELICHHBIX [IOKA3aTelIei CoepIKaHusI ITOIBHYKHBIX (GOPM LIMHKA B MaXOTHBIX MOYBaX
no paiionam benapycu 3a nepuon 19962012 rr.
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Tabnumnas. IuHaMHKA cOAep:KaHNUS MOABHKHBIX ()OPM IHHKA B 3aBHCHMOCTH OT y100peHnii, ajanca rymyca
U NPOAYKTHBHOCTH NAIIHHU N0 rpynnam paiionos besapycu

BHeceHo MuHepaib-
Conepxanue Zn, Brecenue HaBo3a, 5 i, Ko/ Conemxarue rynyca. % TIpoyKTHBHOCTb MALIHHU,
Koi1-BO MT/KT TIOYBBI T/Ta B TOJ Hblxzy(?ggfggr;;:r ? Acp ymyea, 7o K. el 1/ra
paitonos -
2009-2012 rr. | +/—x 1996 1. | 1997-2012 rr. ok 1991 NPK N 2009-2012 rr. | +/=x 1996 1. | 2009-2012 rr. - Q-
1996 rr. 1996 rr.
8 3,68 —6,11 5,6 —4,2 279 98 2,02 -0,12 42,9 12,7
14 3,30 -2,55 6,9 -3,6 305 101 2,09 -0,08 44,5 11,6
68 2,98 -0,48 8,5 -4.4 294 99 2,31 -0,05 45,6 10,3
28 2,84 -0,02 6,6 -4.9 287 97 2,29 0,00 40,9 10,2

CKHMU COEIIMHEHHSIMU JIEPHOBO-TIOA30IUCTHIX CYIECUYaHBIX MOYB, YTO COMOCTAaBUMO ¢ OOIINM conep-
JKAHUEM €ro TOJBMKHBIX (POPM U SIBJISICTCS] BaKHBIM JIOTIOJIHUTEIBHBIM UCTOYHUKOM HMHTAHHS pacTe-
HUW. BiusHHME opraHWYecKuX BEIIECTB HA IOJBH)KHOCThH IMHKA B MOYBE HeoaHO3Ha4HO. C omHOU
CTOpPOHBI, OPTAHMYECKHE BEIIECTBA SBIAIOTCS BAXXHBIM PE3€PBOM TIO/IBIKHOTO [TUHKA, U IT0 MEepe CHU-
JKEHUS B TIOYBE 3aIaca TyMyca CHUYKAeTCsl M COJiepyKaHue MUKpodieMeHTa. € Apyroil CTOPOHBI, CHUKE-
HHUE COIEepKaHMs TyMyca CIOCOOCTBYET MEHee MPOYHOW aJcopOIMH MOHOB IIMHKA, OOJNbIICH MX IO-
JBH>KHOCTH U TOCTYIIHOCTH AJIsl pacTeHu [22, 23].

B I rpynmne 8 paiioHOB, Tae cofepxkaHue rymyca cHu3ninoch Ha 0,12 %, a IpoXyKTUBHOCTb MAIllHH
MOBBICHJIACh Ha 12,7 11/ra K. €., coiepKaHnue TMOABIKHOTO IMHKA CHU3MWIOCH Ha 62 %, unu ¢ 9,79 mo
3,68 mr/kr noussl. Bo 11 rpynme (14 paitonoB), ¢ oTpunatenbHbiM. Oangancom rymyca 0,08 %, npupoct
IPOAYKTHBHOCTH cocTaBuil 11,6 1/ra, comepkanue LMHKA 371e€Ch YMEHBIIMIOCH Ha 2,55 MI/KT TIOYBEI,
unu Ha 44%. B Il rpynmne u3 68 paiioHoB noteps rymyca onenuaetrcs B 0,05 %, a cHuxeHue conepxa-
HUs nHKa cocTtasiseT 0,48 mr/kr, nnn 14 % ot ucxomgHoro coctostHus. M toneko B IV rpynme (28 paii-
OHOB), I7ie HaOo1aICs Oe31eUIUTHBIN OaJlaHC TyMyca, a HCXOJHOE COJICPYKAHUE TTOIBHIKHOTO IIMHKA
ObLI0 HU3KUM (2,84 MI/KT TOYBBI), YyCTAHOBUIJIOCH €0 PAaBHOBECHOE cO/IepKaHue. B rpymnmax paifoHOB
¢ OOJBIIUMH MTOTEPSIMHU TTOJIBHIKHBIX ()OPM IIMHKA HAOMIOJAIaCh U TIOBBIIIICHHAS JIOJISI CUIILHO- U CPE/l-
HEKHCJIBIX TIOYB ¢ TIoKa3arerssMu peakiuu pH menee 5,0 (puc. 5).

W3BecTHO, 4TO peakmus MOYBBl OKA3bIBAET HEMOCPEIACTBEHHOE BO3/ICHCTBHE HA COCTOSHHUE ITUHKA
B PacTBOpE, a TaK)Ke BIUSCT HA JPpyTHe NOYBCHHBIC (DAKTOPHI, ONPEIeIIIIONIUe TOBEACHUE IIMHKA B I10-
uyBe. B kucnoii cpene (pH 4 1 MeHee) MMHK HAXOAUTCS B BUJIC JIBYXBaJICHTHBIX KATHOHOB, a TIPH MOBbI-
mennn nokasarens pH 1o 6—8 mpeobnamaromeit GopMoii CTAHOBUTCS MaJIOPACTBOPUMBINA THIPOKCH/T
Zn(OH),. Haumenbmiasi pacTBOPMMOCTh COCAMHCHUI LIMHKA B IOYBaX HAOIIONAETCA B MHTEPBAIIC
pH 5,5-7,5 [22]. llpu nanpHeimeM MOAIMEIaunBAHIH TTOYB IIMHK MOXKET CHOBA TIEPEXOJUTH B PACTBOP
B pe3yJbTare 00pa3oBaHMs PACTBOPUMBIX HUHKATOB. [109TOMY cucTemMarnieckoe n3BECTKOBaHHE IS J10-
CTHIKEHHS PABHOBECHON OMTHMAIBHON PEAKITIH TI0YB SBISETCS BAKHOH MPEIIOCHUIKON TOIICPyKaHHsI He-
00XOIMMBIX 3aI1acOB JOCTYITHBIX PACTEHUAM (OpM IIHHKA.

s mporuo3a JUHAMUKHM CONEP’KaHUS TTOJIBUIKHBIX
¢dopm nuHKa Ha nepuof Ao 2020 T, Ipu cperHeM TPOTrHO-
3UPyEeMOM YPOBHE BHECEHU S MHHEPAJIbHBIX yI0OpeHHI
NPK 240 xr/ra, B Tom ukciae N 80 kr/ra mo BceM Bblje-
JICHHBIM TPYIIIIaM PailoHOB, paccMaTpPHBAETCS TPH CIie-
Hapus:

1) peanucmuyunplii = BOCCTAaHOBJICHUE ONTHUMAaJIbHON
CTPYKTYpPHI TIOCEBOB. — He MeHee 1,0 MITH ra MHOTOJET-
HUX TPaB MPH COOTHOIIEHUH MHOT'OJIETHUE TPABHI : TIPO-
namueie = 1,4-1,5, cornmacuo pexomennanusiMm Hayuwo-
npaktuueckoro-ueHTpa HAH benapycu o 3emnenenuto,
M3BECTKOBAHWE KHCIBIX TOYB IO MOTpeOHOCTH, Oe3ze- 1 - ~—/
(UIUTHBIN M TTOJOKUTETBHEBIN 0aaHCc TyMyca; v

2)‘onmumucmuyeckuii — ONTUMANIbHAS CTPYKTypa Puc. 5. IloTepu nogBHKHBIX (HOPM LIMHKA 32 NIEPHOJ,

o o 19962012 rr. B 3aBUCHUMOCTH OT JOJM ILJIOLIAANA
MOCEBOB, Oe3Ne(UIMTHBIA ¥ IMOJIOKUTEIbHBIH OanaHc

KHUCIBIX MaxoTHBIX moyB (pH < 5,0) mo rpymnmam
rymyca, cOaJlaHCHPOBaHHOE IPUMEHEHNE HeOOXOIUMBIX paifonos Benapycn

2 —1
1 O Oons kucnbix noys,%

Bl NoTtepu Zn, Mr/kr no4BbI
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MaKpoO- U MUKPOYIOOPEHHU MO MPOIOBOJIBCTBEHHBIE U KOPMOBBIC KYJIBTYPBI, PACIIMPEHHOE BOCIPO-
M3BOJICTBO IJIOIOPOAMS II0YB,;

3) neccumucmuueckuii — HecOaTaHCUPOBaHHASI HHTEHCU(UKAIIUS 3eMIIeeNus (CTPYyKTypa moce-
BoB 2013 1.), oTpuIaTeNbHBIN OanaHCc ryMmyca, HEAOCTATOUHOE M3BECTKOBAHUE KHUCIBIX T04UB, 50 % ot
notpebnoctu (paxt 2013 r.) [25].

B cnyuae peannzaunu cueHapus 1 mo BceM pailonam OyJeT oOeclieueH MOJIOKUTEIbHBIN Win 6e3-
neUIUTHRIN OajlaHC TyMyca M ITOBBICHTCS] BRIXOA HAaBO3a Ha 1-2 T/ra MamrHu, 9YTO MO3BOJIUT MTOIIEP-
JKUBATh HBIHEITHIOIO MPOAYKTUBHOCTH naiHu npu BHeceHnu NPK 240 xr/ra, Bkitouas azor N 80 kr/ra.
B I rpynne (8 paiionoB — bensinnuckuii, boOpyiickuii, OcunoBuuckuii, Kuposckuii, Knnuesckuii,
Kpuuesckuii, MctucnaBckuii, CrnaBropoackuii) mpou30iaeT He3HAYUTENbHOE MOBBIIIEHHE COAEpIKa-
HUS TTOIBHXHOTO TMHKA B 1ouBe Ha 0,02 MT/KT ouBHI (Tab:1. 6). Bo Il rpymme (14 paiioHoB.— bpecTckuii,
Cronunckuit, OkTs0pbckuii, XoiHukcknii, Munckuit, [ mycckuii, Kpacuononbckuid, KOCTIOKOBUUCKHIA,
Kpyrasuckuii, Xorumckuit, Yayccknii, Yepukosckui, l1IknoBckuit) oxuiaercs NOBHIIIEHUE COJEpKa-
HUS TOIBMKHOI'O IIMHKA B mouse Ha 0,05 MI/KI HOYBEI.

Taobnuma 6. [Iporuo3 coxep:kaHusi MOABUKHOTO IMHKA B 3aBHCHMOCTH OT y/I00peHmii, 6ajaanca rymyca
M MPOAYKTHUBHOCTH NAIIHM 110 rpynnam paiionos besiapycu Ha nepuoa ao 2020 r.

Kon-so | Conepxanue Zn, MI/KT 1ouBsl | BHeceHuHe HaBo3a T/Ta B TOZ Conepxanue rymyca, % ITponyKTHBHOCTB MAIIHHU, K. €]1. 1I/Ta
paifonos [ 2009-2012rr. | 2020 1. 1997-2012rr. | 2020t [ 2009-2012rr. [ 20207, 2009-2012rr. [ 2020
Peanucmuunwiii cyenapuii 1
8 3,68 3,70 5,6 67 2,02 2,07 429 42-43
14 3,30 3,35 6,9 7-8 2,09 2,12 44,5 43-44
68 2,98 3,05 8,5 89 2,31 2,32 45,6 44-45
28 2,84 2,92 6,6 7-8 2,29 2,32 40,9 40-41
Onmumucmuueckuti cyenapuii 2
8 3,68 3,90 5,6 67 2,02 2,07 42,9 43-44
14 3,30 3,50 6,9 7-8 2,09 2,12 44,5 45-46
68 2,98 3,20 8,5 8-9 2,31 2,32 45,6 4647
28 2,84 3,10 6,6 7-8 2,29 2,32 40,9 42-44
Tleccumucmuueckuti cyenapuii
8 3,68 2,90 5,6 5-6 2,02 1,90 42,9 39-41
14 3,30 2,85 6,9 6-7 2,09 2,00 44,5 42-43
68 2,98 2,80 8,5 7-8 2,31 2,25 45,6 43-44
28 2,84 2,75 6,6 67 2,29 2,25 40,9 39-40

B camoit mHorouncnenno#t IIl rpymre (68 paiioHOB) MPOTHO3UPYETCS TMOBBIIIEHHE COJEPKAHUS
MOABM>KHOTO IMHKA B ouse Ha 0,07 Mr/kr nmouBsl. B mocnenneii [V rpynme (28 paiiono — bpacnasckuii,
BureOckuii, Jlenenbckuii, JInozaeHckuii, Muopckuii, Opmanckuid, [lononkuii, Cennenckuii, Toio-
yuHCKuM, Ymauckuil, lymununckuii, Ensckuil, Haposnsinckuii, Porauesckui, IlerpukoBckuii, Ye-
yepckuii, bepecrosuiknii, 3empBeHcknii, HoBorpyackuii, Kopennuckuii, OctpoBenkuii, bepesnnckuii,
Konwuibckuii, Kpynckuii, Comuropckuii, CTonomoBckuii, Y3aeHckuii u YepBeHCKUN paifoOHbI) MPOTHO-
3UpPYyeTCs TOBBINICHUE COMEPKAHUSI TTOABUKHOTO ITUHKA B mouse Ha 0,08 mr/kr noussl, win Ha 2,8 %.
['maBHBIN UTOT 3aKJIFOYAETCS B TOM, YTO Oy/IET MpeIOTBpaIleHa JTallbHEHIIIas MoTeps 3araca IMOIBHK-
HBIX (hopM IIMHKA U APYTHX APUITUTHBIX MUKPOIJIEMEHTOB B TAXOTHBIX OYBAX PECITYOITHKH.

[Ipu peanuzanuu crieHapus 2 0’KUAAETCS MOJIOKUTEIBHBIN OajlaHC TyMyca U TIOBHIIIICHUE CPEIHE-
rOJIOBOM MPOIYKTHUBHOCTH MAITHU Ha 2—3 11 K. €]I. C TeKTapa BCJICACTBUE COaTaHCUPOBAHHOT'O MU TAHUSI
pacTeHu# Tex ke JA03 MaKpOyAOOpEeHU! ¢ BHECEHHEM KOMILIEKCHBIX yIO0OpEeHHH ¢ J0OaBKaMH ITUHKA
1 IPYTUX HEOOXOMMMBIX MUKPOAJIEMEHTOB 110J] HarOoJiee OT3BIBUMBEIE KYJIBTYPHI Ha TOYBax | Tpymiel
oOecrnieueHHOCTH (CM. Ta0JI. 6).

CriequanbHO CIUIAHUPOBAHHbBIC BETETAI[MOHHBIC W IOJIEBBIC OMBITHI, POBEICHHBIC MPOPECCOPOM
I TL. JIyOukoBckuM U cOTpyQHUKAMHU [§], MOKa3aiu BO3MOXHOCTh CYIIIECTBEHHO MOBBICHTH COJIEpIKa-
HUE MOABMXHBIX (POpM IHMHKA, Men B O00opa MPH CHCTEMHOM BHECEHHH B TIOYBY COOTBETCTBYIOIIMX
MEKpOynoOpeHuid. JlanpHelnne ucciieoBaHus 1o pykoBoAacTBoM M. B. Paka mokaszanu, 9To HEKOp-
HEBBIC MOJKOPMKHU PACTBOPaMK KOMIUJICKCOHATOB IMHKA B J103¢ Zn 150 r/ra 3mech Takxke BecbMa (-
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(heKTUBHBI, IOCKOJBKY ITO3BOJISIOT MIOBBICUTH YPOXKAWHOCTh KYKYPY3bl M APYTUX 3€pPHOBBIX KYJIBTYp Ha
7-15 %. OgHako copepikaHue MMHKA B TTPOAYKIIMHU TIOBBIIIAETCS HEJOCTATOYHO U HE BCET/Ia JOCTUTAET
HWKHeW rpanuisl onTumyma 20—60 Mr/kr cyxoi maccel [9—11]. [Toaromy Ha nouBax | rpymmsr obecre-
YEHHOCTH MPEANOYTUTEILHO MPUMEHEHHE KOMITJIEKCHBIX MHHEPAJIBbHBIX YA0OpeHHI ¢ J0OaBKaMK [IUH-
Ka, oOecreunBaroNInX BHECeHHE B ouBy Zn 1,0—1,5 kr/ra.

Ha mousax Il rpynmber o0ecredeHHOCTH JOCTATOYHO MTPOBECTH HEKOPHEBBIE TIOAKOPMKH PACTEHUMA
[IUHKOM (M IPYTHMH MHUKPODJIEMEHTaMH), KOTOPbIE TIO3BOJISIOT YOBIETBOPUTH TOTPEOHOCTH Pa3and-
HBIX KYJBTYp B ITOJTHOLIEHHOM MHHEPAJIBHOM MUTAaHHUH, TIOBBICUTH YPOXKAWHOCTh M KaYeCTBO. TPOAYK-
nuu 0e3 CyIIeCTBEHHOTO MOBBIILICHHS COACPIKaHUS TTOIBUKHOIO IMHKA B MOYBE, KOTOPBIM YK€ HaXo-
JIUTCSL HA YPOBHE, OJIM3KOM K OTITHMYMY.

Takum 00pa3oM, IpU peann3aiii ClieHapus 2 0’KUJIAETCS TOBBIIIEHNE COAePKAHUS MOABUKHOTO
[MHKa B 1T0YBe Ha 7-9 % ¥ 3aMeTHOE TOBBIIIIEHUE COICPIKaHUS IIMHKA B PACTEHUSIX,, 4TO OyeT Crocoo-
CTBOBATh TAK€ MOBBILICHUIO Ka4eCTBa MPOAYKLIUU MPOJOBOJILCTBEHHBIX U KOPMOBBIX KYJIBTYp. D]-
(EeKTUBHOCTH JAHHOT'O CLEHAPHS COINIACYETCsl U C ONMyOJIMKOBAHHBIMM Pe3yJIBTaTaMU UCCIEIOBAHUN
B Kanane [23].

Io cuenapuio 3 HMpakTHYECKH BO BCEX paioHax pecnyOynku OyaeT HaOMIAaThCsl OTPULIATS/IbHBIH
OaJjiaHC rymyca, MOJKUCIICHUE PEaKI|K [0YB, & COICPKAaHUE MOABIIKHOTO IUHKA OyJIET MEHEee 3 MI/KT
nouBsl Ha 80—-90 % myomaau namwHu (cM. Tabd. 6). B mociennue roasl B pe3ysbraTe HEAOCTATOYHOTO (u-
HaHCHPOBAHUs CHHIKEHO KOIHUYecTBO BHeceHHOH n3BecTh: B 2008—2010 rr— Ha 12 %, 2011-2012 rr. — Ha
28 %, a B 2013 1. — 50 % oT moTpeOHOCTH. AHAIN3 MaTeprajoB arpOXUMHYECKOTr0 0OCIenoBaHus 32
2008-2012 rr. moka3aJ Mpu3HAKH MOAKUCICHUE TIAITHU B 83 palioHaX, TyTOBBIX MOYB — B 68 palioHax.

Jlonst miommany CHIIbHO- U CPEAHEKUCIBIX MaxoTHBIX NouB (pH < 5,0) yBennuuiach B 1I€JI0M 10 pec-
nyonuke Ha 1,8 %, B MuHckoii obnact — Ha 3,1 %, a B MoruieBckoit oonactu — Ha 4,3 % u cocTtaBmiia
6,0-5,7-8,2 % coorBeTrcTBeHHO. Eciii He OyneT BOCCTaHOBICH TpeOyeMblil eXeTroHbII 00beM BHece-
Hus ussectu (2,2 man T CaCO,) u He OyzneT obecneueH Ge3aepuUUTHBIN 6anaHc rymyca, TO BbIIIEIA-
YUBaHKUE HUHKA U APYTUX MUKPOIIEMEHTOB BIIIYOb Mpoduiis MoYB cyliecTBeHHO ycunutes. [pu pea-
JIU3ALMY CLIEHapUsl 3 0’KMIaeTCsl CHUKEHHE MPOYKTUBHOCTH MAlTHU Ha 1-3 11 K. €JI. ¢ TeKTapa, a Tak-
)K€ CHIDKEHUE KauecTBa MPOAYKIIUH TPOJAOBOIBCTBEHHBIX H KOPMOBBIX KYIBTYP.

3akuarouenue. ChopmupoBaHa IEKTPOHHAST 0a3a JAHHBIX OOCCICYCHHOCTH ITOYB IOJBHKHBIMHU
(dbopmamu HKA B pa3pese paiioHoB benapycu3a niepuos 1985-2012 rr. [IpoBenen aHamu3 pe3yabTaToB
CeMH TYpoB 00cCiIeOBaHUS TOYB IO COACPKAHMIO MOABMKHBIX ()OPM IIMHKA B COMOCTABJICHUU CO
CTPYKTYpPOH ITOCEBOB, IPUMEHEHHEM OPraHWYECKUX W MHHEPAJIBHBIX Y0OpEHUH M0 001acTsIM U paii-
o"am bemapycu. BeimeneHo nBa meproaa ¢ IpOTHBOMOIOKHOW JTUHAMHIKOW 00€CTIeYeHHOCTH TTOYB T10-
JIBHKHBIM ITHHKOM.

B nepsriii nepuon (1988—1996 rr.) mpeoOnagan MOIOKUTENBHBIA TPEHA HAKOIUICHUS MTOJBUKHOTO
IIMHKA B TTAXOTHBIX M JIYTOBBIX IMOYBaX — Ha 9 U 14 % cooTBeTcTBeHHO. 3a mocnenyomwmii nepuox (1996—
2012 rr.) 3amackl JOCTYITHOTO PACTEHUSIM ITIMHKA B TTOYBaX CHU3IIINCH HA 25 %. [lomnst maxoTHBIX To4B be-
Japycy ¢ HU3KUM CONIEP’KaHUEM MOIBIKHOTO IIMHKA yBeaudmiachk ot 50,2 10 64,7 % oT o0rieii rromay.

Hapacraromuii ne¢ununt HOABMKHBIX (GOPM UHKA B MaXOTHBIX MOYBAX SIBJISETCS CIIEICTBUEM He-
cOanaHcUpPOBaHHON MHTCHCU(DUKAIIMM 3eMJIe/IeNnsg U NOAKUCIeHHs mouB. CoKpalleHHe T0JIH MHOTO-
neTHUX Tpas ¢ 26,1 go 14,2 % npu 0THOBPEMEHHOM MOBBIIIEHHH JOJIW MPOMANIHBIX KYJIbTYp OT 9,3 110
26,2 % na ¢oHe HEBBICOKUX /103 OPraHUYECKUX YIOOPEHNH 1 TIOBBIIIEHHBIX JI03 a30Ta 00YCIOBHUIIN OT-
pULATENIBHBIN OalaHC TyMyca, a TaKKe BO3POCIIHMI BBIHOC IUHKA C PACTEHUEBOTYCCKON POy KIIHEH.
Brraenensl yeTslpe Tpynnbl palioHOB, 71 IOTEPH MOJBUKHOrO LIMHKA 3a nepuon 19962012 rr. paznu-
yaiguch — 62—44-14-0 % OT HCXOIHOrO COJIEP)KAaHUsI COOTBETCTBEHHO. B pe3ynbpTare CyIEeCTBEHHO
BO3POCIIa MOTPEOHOCTH CENbCKOXO3SHCTBEHHBIX KYIBTYP B IUHKCOCPIKAIINX YIOOPEHUSIX.

Pa3paboTan mporHo3 copep:kaHus MOABHKHBIX ()OPM IIMHKA B MAXOTHBIX MOYBAX Ha MEPHOJ JI0
2020 r. 1o BBIIEJICHHBIM I'pyIaM pailOHOB /1711 BO3MOKHBIX TPEX CLIEHAPHEB.
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1. M. BOGDEVITCH. O. L. LOMONOS

VAILABILITY OF ZINC IN ARABLE SOILS AND GRASSLANDS IN RELATION TO THE LEVEL
OF INTENSIFICATION OF ARABLE FARMING IN THE REGIONS OF BELARUS

Summary

On the basis of the data of a large agrochemical survey the increasing deficit of mobile Zn in arable soils and grasslands
has been determined as a result of unbalanced intensification of arable farming, negative balance of organic matter and soil
acidification. Four groups of regions with deferent losses of mobile Zn (62—-44—14—0 % of the initial content) for the period
1996-2012 have been identified. It resultes in the increasing demand of agricultural crops for Zn fertilization. The prognosis
of mobile Zn content in arable soils in respect of the identified groups of regions for the period to 2020 is presented.





