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ONIPENTENTEHNA, OBO3HAYEHNSA 1 COKPAIIEHUS

Paduonyxnud — panuoakTuBHbIN aTOM C JAHHBIM aTOMHBIM HOMEPOM U
maccoBbiM uncom ('Cs u *Sr i pip.).

Cmponyuii (Sr) - WenoynoseMenbHbI XUMIUECKHUIT SEMEHT BTOPO
TPYTIBL MEPUONUIECKON CUCTeMBI, UMEIOLINIT PAafMOaKTUBHBII u3oron *Sr ¢
NepuozoM nonypacnaza 29 ner,

Iesuii (Cs) - WeNOYHOI 5/1€MeHT MEPBOIT TPYIIIIbI TIEPUOMUECKOM C-
CTEMBI, MMEIOMMN painoakTuBHbiit usoromn *’Cs ¢ nepnongom nonypacnana 30
JIeT.

3azpasnenue paduoaxmuenoe - MIPUCYTCTBUE PANVOHYKIULOB B Op-
TAaHU3MCE YCI0OBEKA, Ha IIOBEPXHOCTU, BHYTPU MaTepuana, B BO3[lyXe U APYTUX
06beKTaX OKpy»Kamoleit Cpeabl B KONMMYECTBAX, MPEBBIINAIOINX NONYCTUMBbIE
YPOBHMU.

Bexxepenv (bx) - equunua papuoakTuBHOCTH B cucteme CU, paBHas
OJHOMY pacmajly B CeKyHAY, 2,7-10" Ku.

Kiopu (Ku) - BHecucremuas €AMHULA PaJgMOaKTUBHOCTH, paBHaﬂ
3,7-10"%Bk.

2 o
kbx/m* - epunnua TIOBEPXHOCTHOM PaiMOAKTUBHOCTU (IVIOTHOCTH 3a-
IPA3HEHUA NTOYBbI).

2 G
Ku/km® — BHecuCTeMHas eqmHMIIa TOBEpPXHOCTHONM PajMOAKTUBHOCTH
(WIOTHOCTY 3arPA3HEHNA TIOYBE).

Yoenvnas akmusnocmsp (Bx/x2) — aKTUBHOCTb pagmoHyknuja B 1 Kr Be-
1iecTBa (MIOYBbI, PACTEHMI U T. 1.).

Koappuuuenm nepexoda Kn (Bx/xz pacm./xBx/m* nousa) — otHoue-
HUE ylIeIbHOM aKTUBHOCTH PanuoHyK/muaa B paCTUTEIbHOM 06pa3ue K IJIOTHO-
CTU 3arpA3HEHNUA TIOYBBI.

3awumnvie mepo! ( KOHmpmepot) - KOMIUIEKC CTIeLa/IbHbIX MEPOIPUATHI
(OpraHM3aLMOHHBIX, ATPOTEXHITYeCKIX, arpOXuMMNYeCKNX, 300BETEPUHAPHBIX, TE€X-
HOZOTUYECKNX, CAHUTAPHO-TUTUEHNMYECKMX ), MPENPUHNUMAEMBIX C LIETbIO CHIXKe-
HUA PalIOAKTUBHOTO 3arPA3HEHNA CENbCKOX03AICTBEHHOM NIPOyKLIVA.

PIIY-99 - Pecnybnukanckue nonycTiMbie ypOBHYU COfEPYKaHUS PasNo-
HYKMMAOB 11e3uA-137 U CTPoHums-90 B NuIeBbIX MPOAYKTAX M TIMTbEBOI BOJIE
'H 10-117-99 (HaumoHanbustit peectp npaposbix aktos Pecriy6mukn Benapych
o1 30.04.1999 r. Ne 8/309).

IITY - npenenbHO fomycTumblii ypoBeHb MIOTHOCTU TOBEPXHOCTHOTO
3arpA3HEHUA MOYBbI PAAVIOHYK/IMJaMH, IPU KOTOPOV BO3SMOXXHO IIPOMU3BOJCTBO
CENIbCKOXO03AMCTBEHHOM IPORyK1MK, COOTBETCTBYIOMIEel TpeboBauusam PIIY-99.

K.ed. — KOpMOBasl enHmIa, paBHas MUTATE/IBHOCTU 1 KT 3epHa OBca.

0.6. — l],eﬁcTBleIllee BEIECTBO.
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BBEJEHME

YBenuueHye Mpou3BOACTBA PACTUTEIBHOTO Ge/IKa MPU BO3Je/IBIBAHNN
6060B0-3/1aKOBBIX TPaBOCMeCell B TOTEBOM ¥ JIyTOBOM KOPMOTIPOM3BOJCTBE
MMO3BOJISIET €KErofAHO Ha 25-30% coKpalarh pacxoj KOPMOB Ha €JUHULLY JKU-
BOTHOBOJYECKOI MTPOTYKIINNL.

Llenecoo6pa3Ho pacmumpsTh IWIoLanu ¢ 6060B0-3TaKOBHIMI TPABOCTO-
AMU Ha OCYLIEHHBIX TOp(siHbx mousax. [Tpu 30% 6060BBIX B cOCTaBe TPABO-
cToA 3a cuet ukcauyu azota armocdepsr skoHOMMUTCA 80-90 Kr/Ta asoTa yao-
6penuit [1]. TpaBocMecy Ha IPOTSAKEHMHM BCEIO CPOKA MX MCTIONb30BaHMA Gonee
MPOAYKTUBHBI, YeM OfHOBUOBbBIE OCEBBI TPAB, TAK KaK JIy4Ile IEPEHOCAT He-
6maronpuATHBIE YC/IOBUSL, IOJIHEE Peann3yloT (paKTOPhI POCTa, a 6oree BbiCOKast
[UIOTHOCTb TPABOCTOSI 06YC/IaBIMBaeT MEHbBIIYIO 3aCOPEHHOCTb.

B cBA3M € yIOpOXKaHNEM SHePrOHOCUTE/EH 1 MUHEPA/IbHBIX yoOpenuit
Bo3pacTaeT ponb 3GPEKTUBHOrO MCIOMb30BaHUA TOPPAHBIX TOYB, 00TazTal0-
mux 6ONMbIIMMY TIPUPOIHBIMY 3allacaMy OpraHNMYeckoro BemjectTsa. Heobxo-
IMMO MCIIONb30BaTh pPecypcocheperaoulyio cucTeMy IpUMeHeHUs MUHEpPaJIb-
HBIX Y00 EeHNIT, KOTOpas MOCTPOeHA TAKMM 06pa3oM, 4TOObI KOMIEHCUPOBATh
BBIHOC 97IEMEHTOB IIUTAHUS C ypoXKaeM 1 06ecriednBarh X0TsA 651 MUHUMATbHOE
HOBbIIIEHME 3aMacoB B nousax ¢pocdopa u kamus. Ha nousax ¢ 6omee HUSKUM
coniepkanuem docdopa u Kanmua pacdeTHbie 703bl HOCHOPHBIX U KaTUITHBIX
yro6pennit Ha 40-80% MpeBHIIAIOT BBIHOC YKa3aHHBIX 97IEMEHTOB C Le/IbI0 110~
CTENEHHOTO MOBBIIIEHNS MX 3allacoB B IIOYBAX, a Ha I0YBaX C COJEPXKaHMEM
docdopa u kanusa Gomee 300 MI/Kr — TIpy pacyeTe 103 yRoObpeHuii npejpycma-
TpuBaeTcsa TONbKO yacTudHag (50-60%) KoMIeHcaums BbIHOCA, A3OTHbIE YIO-
OpeHust MPUMEHSIOTCA B ONTMMAJbHBIX 033X Ha TOMyYeHME IUIaHNpPyeMOi
YPOXKaitHOCTH. Peamaanys 3Toi CUCTEMbI IO3BO/ISAET OCYLIECTBIATD BBIPABHMU -
BaHMEe arpOXMMMUYECKOI [IECTPOTHI T107Ieii M MOMYYUTh MAKCUMATbHYIO OTHAYY
OT MUHepa/IbHbIX yRoOperuit [2].

AHajin3 TUTepaTypHBIX JAHHBIX I0KA3bIBAET, YTO TOP(AHBIE TIOUBBI OT-
JIMYAIOTCA TOBBIIIEHHBIM TIEPEXOJOM PASMOHYKINGOB, ocobenno 'Cs, B ypo-
all CeNlbCKOX03ANMCTBEHHbIX KybTyp [3]. [losToMy 0coboe BHMMaHME CIEAYET
YeTATD TIPOBE/IeHNIO 3ALMTHBIX MEPOTIPUATHIL TI0 CHIDKeHMIo nepexona '’Cs
1 *Sr 13 MOUYBbI B MHOTOJIETHME TPABBI, KOTOPBIE JIOMUKHBI COCTaBUTb OCHOBY
KopMoBoro 6anaHca kpymHoro poraroro ckora (KPC) B Benapycu.

Ha 3arpsAsHeHHBIX PagMOHYKIMAAMM TOYBaX a3oT, pocdop, Kammit BbI-
CTYTAIOT He TONbKO KaK 37IeMEHTbl MMHEPaTbHOTO MMUTAHM, HO M KaK (hakTOpbI
u3MeHeHMs UHTeHcUBHOCTH Tlepexopa 'YCs u *°Sr u3 noussl B pacrenus. Ilo-
3TOMy TIpUMeHeHMe Yo6peHusii B ONTUMaIbHOM COOTHOIICHMM Ha TOP(AHBIX



noypax MoJ MHOTO/IETHUE TPaBbl MO3BO/IAET NOCTUYb CHIKEHUA Nepexoia pa-
AnoAYK/IMIOB U3 TIOYBBI B KOpMa.

BpinonHeHMe NAHHBIX PEKOMEHJALMIA B YCAOBUAX CENbCKOXO3AMCTBEH-
Hor@ TPOU3BOACTBA 00€CHeYnT MOTyYeH e TOTHOLEHHBIX 10 300TeXHIUYECKUM
TpeéOBaHMHM V1 PaIO/IOTNIECKMM HOPMAaTHBaM KOPMOB Ha TOP(STHBIX I10YBAX,
yTto MO3BOIUT MMHMMU3MPOBATh PUCKU IIPOU3BOACTBA MOJIOKA U MsCa C IPEBbI-
mepeM PIIY-99.

1. PATMONTOTNYECKASA 1 ATPOXUMMNYECKASA
XAPAKTEPUCTUKA JIYITOBBIX 3EMEJIb HA TOP®AHBIX IIOYBAX

Topdsiabie MOYBBI ¢ COfepXXKaHMEM OpraHNYECKOro BeuecTna bomee 50%
pasAMYHBIX TUIIOB U C PA3HON MOLIHOCTHIO Topda B HacTosiliee BpeMs 3aHU-
MardT 754 Thic. ra. VI3 HuX Ha ceHOKOChI 1 mactouIna npuxoautcs 507 Thic. ra, Man
25,9% obLeit omanyu ceHoKocoB u mactoumy. ITamHsa 3anumaer 236 ThiC. ra
TopdAHDBIX 1104B, W 5,2% Beeli namuy (MpunoxeHue A). {

Arpoxummyeckas XapaKTepuCTUKa TOpQAHbBIX [10YB, 3aHATHIX NOJ CEHO-
KOCAMM M TTacTOMIamM¥, IpefcTaB/IeHa B IpuaokeHuax b u B.

Baxnernmmm ¢akTOpoM COXpaHEHMS BBICOKON MpogyKTuBHOCTU (60-
100 L/ra K.ed.) TyroBbIX 3eMe/lb Ha TOP(AHBIX MOYBAX ABIAETCA NOCTIKEHNE
BBICOKOTO YPOBHA IMOYBEHHOTO TUIOAOPOAMA U ONTUMAaNbHbIX arPOXMMUYECKMX
CBOJICTB 3a CYeT MPUMEHEHNs MUHepaIbHbIX YA0OpeHNIA.

ITo pesynbraraMm 11-ro Typa arpOXMMM4ECKOTO ¥ PafMOIOrM4ecKoro 06-
c/eflOBaHNA CEMbCKOXO3AMCTBEHHBIX 3EMETTb BO MHOTMX X03AMCTBAX OCTPaaB-
1K PalOHOB OTMEYEHO CHIDKEHME COflep>Kanus B TopdaHbIX mousax pocdopa
u xammsa. Ocob6eHHO BBIIENAIOTCA CEHOKOCH! U MAcTOMINA, Ile CHUXKEHBI [JO3BI
a3oTHBIX, Ka/miHbIX 1 Gonee Bcero ¢ocdopubix yrobpennit. Husko u cnabo
06ecTieYeHHbIE TIOIBVKHBIM KanueM TopdsiHble 1o4yBsI (<400 MI/KT) 3aHUMAIOT:
B [oMenvckoiul obnacmu — 71,5%, bpecmckoti — 72,4% n Mozunesckoii — 86,1% ot
Beeil TUIOIIAM CeHOKOCOB u nmactbuiy. HabmomaeTcs nectpora no ofecneyeH-
HOCTY CEHOKOCOB U MACTOMUIL [0 COLEP)KaHMIO TOfIBVYKHOTO Kajmms 1 ¢ocdopa.
B cpA3M € 3TuM /10361 HocHOpPHBIX U KaTUIHBIX yROOpeHuii Ha JyTOBBIX 3€M-
ax BnddepeHIMPYIOTCA ¢ y4eTOM UX 06eCreYyeHHOCTN MOABIDKHBIM KalueM
u pocdopom, mioTHocTH 3arpasHenns “’Cs u **Sr, 4TO MO3BOUT MOBBICUTD UX
okyl1aeMoCTh npubaBKoif yporXKasi, CHU3UTD IIPOU3BOCTBEHHbIE 3aTPAThl U BeE-
nuyYHY HaKOTUIEHUA PaAMOHYKIMAOB B KOPMaXx.

ITo mannbiM PYII «MHcTUTYTa IOYBOBEIEHUA U alPOXUMMUIN», B HACTOA-
mmee Bpema B Benapycu ucrnonbsyetcs 64,6 ThiC. ra CEHOKOCOB M IAcTOMIY HA TOP-
(pa1HbIX MOYBAX C IVIOTHOCTBIO 3ATPASHEHMA Y7Cs ppiure 37 kBx/m? (1 Ku/xm?). 9tn
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npob/ieMHble 3eM/IM TIPEMMYIIECTBEHHO COCpefioToueHbl B [omenbckoit (56%),
Morunesckoit (14%) u bpectckoin (14%) obmactsax. bonpias YacTb TyroBbIX 3e-
Meib Ha TOpdsAHbIX MouBax B foMenbckoit o6macty (61%) omHOBpEMEHHO 3arpss-
HeHbl 1 *°Sr ¢ IIOTHOCTHIO Bhimte 5,55 kBk/M* (0,15 Ku/km?) (mpunoxenne I').

Crparernsi B MCIO/Nb30BaHMN TOP(AHBIX MOYB B permoHe bemopycckoro
[Tormeckst CBOOMTCA K TOMY, 4TOOBI B OMypKaiflliee BpeMs MOTHOCTbIO MCK/THOUMUTD
BO3JIE/IbIBaHVE Ha HMX 3€PHOBBIX ¥ MPONALIHBIX KYILTYP, 3AMEHUB MX BbICOKOTIPO-
AYKTUBHBIMM CEHOKOCAMM ¥ TIACTOMILIAMY JUTUTETHHOTO MOTb30BAHMSA C y4eTOM TI0Y-
BEHHO-K/IMMaTIYECKIX YCTIOBMIA U VX TUVIOTHOCTH 3arpsASHEHMA PaIMOHYK/IMIAMMA.

VI3BeCTHO, YTO €C/IM MCKTIOYNUTD U3 PALIMOHOB MOJIOYHBIX KOPOB JTyTOBOE
CEHO M 3aMEHMTH €ro CEHOM CESHBIX TPaB, TO CyMMapHoe moctymieHue ’Cs B
OpraHM3M XMBOTHBIX CHIDKaeTcs oT 9 o 12 pas, a cofrepkanune B MOJIOKe OT 3,6
po 5,5 pasa.

2. BO3IEIBIBAHUE MHOTOJIETHMX 3/IAKOBBIX
U BOBOBO-3/TAKOBBIX TPABOCMECEN HA TOP®SIHBIX
IIOYBAX B YCJIOBUAX PAIIMOAKTUBHOTO 3ATPA3SHEHUA

B KOMIIIEKCE Mep 110 MOBBIIIEHNIO YPOXKAMHOCTY TPaB Ha CEHOKOCaX U
NacTOMILAX M COXPAHEHUIO MX YCTOMYMBOTO IPOAYKTUBHOTO HO/IOJIETHs Be-
fylias poib NPUHAIOKUT CUCTEMe TIPUMEHEHUA yaobpennit. TpaBbl MHTEH-
CMBHOTO THIa, He TIOJTyIMBLIME JOCTATOYHOTO KOMMYECTBA YHo6peHuii, oueHb
6p1cTpO BhIMafaoT. ONTUMM3ALNA MUHEPATbHOTO NUTAHNUA TaPaHTUPYET CTa-
OWIbHYI0 MPOSYKTMBHOCTD M YCTOMYMBOCTD K SKCTPEMA/IbHBIM TPUPOAHBIM
ABIEHUAM [4].

2.1 BiusHue 703 ¥ COOTHOUIEHNIT MIMHEPATbHBIX YX06penmii
Ha YPO>KaifHOCTb MHOTOIETHUX TPaB

ViccmenoBanusA € pasIMIHBIMM BUAAMI U [[O3aMI MMHEPA/IbHBIX yfio6pe-
HWIT TIPY BO3Jje/IbIBAaHNM 37TAKOBOJ TpaBocMecu (OBCAHMIA /IyToBast — 6 KI/Ta,
KocTpel 6e30cTbii — 14 Kr/ra, TuModeeBKa 1yrosas — 6 Kr/ra) B yCIOBUAX CTa-
IMOHAPHOTO TIOJIEBOTO 3KCIIEPUMEHTA MPOBOAMINCH Ha TOP(AHOI MaTOMOLL-
HOVI TIOYBE HM3MHHOIO TUIIA, Pa3BUBAIOLLENCS Ha [PEBECHO-OCOKOBBIX TOpdax
(0,8-1,0 M), mogCTU/IAEMBIX TIECKOM. ATPOXMMMIECKME TIOKA3aTe/N ILOYBbI Clle-
nyromye: 301bHOCTb — 17,6%, pH,, - 5,38, P,O, — 202 mr/kr; K,O - 300 mr/Kr;
CaO - 13495 mr/kr; MgO - 524 mr/xr nousst. IInotHocTs 3arpasuenns VCs —
378 kBk/m? (10,2 Ku/xm?), *°Sr —14,3 xbx/m? (0,39 Ku/km?). laHHBIE 11O ypOXKaii-



HOCTH CeHa 3/1aKOBbIX TPaB, IIO/IyYeHHbIE B II0JIEBOM 3KCIIEPUMEHTE, IPECTAB-
JIeHbI B Tabnuue 1.

Tabmuna 1 - BmmAnwe cyucTeMbl TIPYMEHEHMSI MMHEPA/IbHBIX YHOOpeHMiT Ha
YPOXaHOCTh CeHa MHOTOJIETHE 37TaKOBOM TPaBOCMecH Ha TOp(AHOI IouBe

VpoxaitHocTs 1/ra
Jo3a ymo6pennii cpennee Al ptonn-
2008 . | 2009~ | 2010r. | " rona | u/ra

bes ynobpenuii 49,2 452 17,9 37,4 -
N30P60K120 86,3 95,4 75,9 85,9 48,5
N30P60K120+Cuy 88,4 104,8 78,8 90,7 53,3
N60P90K180+Cu,q 118,5 118,0 100,5 112,3 74,9
N60P90K240+ Cuygy 117,7 131,6 106,2 118,5 81,1
f?ggfgijrca‘)‘”"* 862 | 968 | 776 | 869 w5 !
HCPy; 5,6 5,0 3,3 4,6

Jl03bl MIHEpaZIbHBIX YEOOPEHMIT IOJ, MHOTOJIETHIE TPABbl PACCUNTBIBAMIN C
Y4€TOM BbIHOCA MUTATE/IbHBIX BELIECTB U3 [10YBbI MOf] I/IAHMPYEMBbII yPOXKail.

BHeceHue a30THBIX YIOOPeHMIT MOf, 37TAKOBbIE TPAaBOCMecH B fo3e 60 Kr/ra
I.B. 110 cpaBHeHMIO ¢ 30 kr/ra 1.B. Ha hone P60K120 maeT sHa4MTebHYIO IPUOABKY
ypoxas ceHa — 12,3 1/ra, yBenudeHne o3l asota 0 90 Kr/ra fi.B. Ha TOp(sHbIX
ToYBax HelesecoobpasHo. [Ipubaska ypo>kas He3HAYMTeTbHAS U COCTaBIAET 4,5 11/
Ia, YTO IKOHOMMUYECKU He BBITOJHO.

Iosbr pocdopHbIX yROOpeHMIT 107, MHOTO/IETHIE 3/TAKOBbIE TPABbL IIPK
HU3KoI1 obecredyennoct moussl pocdopom cocrapnsaioT 60-90 kr/ra A.B., 4YTO
CIIOCOOCTBYET MOYYEHNIO BBICOKOTO YPOJKasl.

ITpubaBka ypokas ceHa 3/1aKOBBIX TPaB OT [03bl Ka/JUIHBIX YIOOpeHUi
180 kr/ra 1.8. Ha pone N60P90+Cu,, coctasnser 74,9 u/ra. bonee Bhicokue 103b1
KaIMIHBIX YROOpEHNIT YBeIMYNBAIOT HEPOU3BOACTBEHHbIE MOTEPU Kajius, [0-
BBIIIAIOT COIEpXKaHMe KalusA B TPaBaX, IPOUCXOANT CYILIECTBEHHBIN CIBUT COOT-
HOUIEH!A B KOPMax [ABYXBaJE€HTHBIX ¥ OJHOBA/IEHTHBIX KaTMOHOB, YTO 3aMETHO
YXY[IIaeT UX KayeCTBEHHbIe MokasaTenu. Kak BbIABUIN MCCIeOBaHUA, Ha TOP-
(hsAHBIX MOYBAX ONTHMAIBHBIM COOTHOLICHMEM MeXAY pochopoM 1 KameM B Iu-
TaTe/IbHOM PAaCcTBOPE 1 MHOTO/IETHUX TpaB ABnfeTcs ot 1:1,5 go 1:2.

CHIDKeHMe yPOXKaHOCTY CeHa 371aKoBbIX Tpas B 2010 rogy ob6ycnoBieHo
HeO/1aronpUATHBIMY 3aCYIUIMBBIMU TTOTOJHBIMU YCTIOBUAMM, KOTOpPBIE 0CO-
OeHHO CKa3a/lmmch Ha POAYKTUBHOCTU BTOPOIO YKOCA.

Vccnemosanns mo BosfenbIBaHNI0 6060BO-3/1aKOBOIT TpaBocMecH (Ko
cTpel; 6€30CThIil — 6 KI/KT, OBCAHMI]A TyTOBasA — 6 Kr/Ta, TuModeeBKa 1yro
Basg — 6 Kr/Ta, KJIeBep TMOPUAHBIIN — 4 Kr/Ta, K/IeBep NMon3y4uii — 4 kr/ra, Kie
BEp JIyroBOIf — 4 KT/Ta) IpOBOAMINCH Ha OCYLIEHHO TOPAHO Ma/TOMOILHO
MOYBe HU3MHHOTO THUIIA, Pa3BUBAIOLIENCA Ha TUIIHOBO-0COKOBO-TPOCTHUKO
BBIX TOpax, MOACTMIaeMOl ¢ ITyOuHBl 0,8 M JIETKMM CYIJTMHKOM. ATPOXU
MUYeCKMe MoKa3aTe/Iy I0YBBI C/Ie[yIolue: 30/IbHOCTb Topda — 26,5%; ons
173 mr/kr; KO - 335 mr/kr; CaO - 1100 mr/xr; MgO - 700 mr/kr; Cu - 5,1
B - 3,15 Zn - 5,2 mr/kr nouss;; pH, ., — 4,8. [IIOTHOCTb 3arpA3HEHMA T10YBb
37Cs coctaBuna 108,5 kbk/m? (2,9 Ku/xm?), *°Sr - 44,5 kbk/m? (1,20 Ku/xm?)
[laHHBIE MCCTEJOBAHUI 1O YPOXKAHOCTH 6060BO-3TAKOBEIX TpaBOCMece
HpejCcTaBaeHbl B Tabnuue 2.

Tabmna 2 - BnmAHMe [03 M COOTHOINEHMI MUHEPATbHBIX YyHOOGpeHM
Ha YPOXKailHOCTb 3€/IEHOI MAcChl MHOTOJIETHEN 6060B0-3/1aKOBOI TPABOCMEC
Ha TopAHOI HOYBE

YposkaitHocTb, 11/Ta IIpu6as-
BapuanTte1 onbpita
2009r. | 2010t | cpemmee | Ka,m/ra
CaCO3 (5 1/ra)-don 311,8 345,8 328,8 -
N30P50K120+CaCO3 (5 1/ra) 476,5 428,4 452,5 123,7
N30P50K200+CaCO3 (5 1/ra) 525,9 472,7 499,3 170,5
N30P50K280+CaCO3 (5 t/ra) 563,3 520,8 542,1 213,3

N30P90K280+CaCO3 (5 1/ra) 582,9 542,3 562,6 233,8

N30P50K200+CaCOs (5 1/ra)+
Cu100+Zn1m+M050+B5050

HCPy; 21,0 23,8 15,8

538,1 486,7 512,4 183,6

OddexTMBHOCTD a30THBIX ymoOpeHmit mop 6060BO-3TaKOBbIE Tpa
BOCMECH Ha MUHEPATbHBIX ¥ TOP(AHBIX IOYBAX 3HAYUTENTBHO HIDKE, YeM TIO
3/1aKOBBIE, ¥ 3aBUCUT OT COOTHOLIEHNs 60OOBBIX U 37TAKOBBIX TPAB, 103 U CPOKO
BHeceHMA a3oTa. EciiM Ha 3/1aKOBBIX TPaBOCMECAX KaXMIbIA KM/IOTPAaMM a3oT
maet goronuutenbHo 20-30 K.ef., To Ha 6060BO-3/TaKOBBIX — B 2 pa3a MeHbLIE
O deKTMBHOCTD A30THBIX YIOOPEHMIT HAUMHAET CHUKATHCA, KOTAa fonA 6060
BBIX B TpaBocToe mpesbimaeT 20%. TpaBocToM ¢ BHICOKMM yE/NTbHBIM BECO
K/IeBepa IyroBoro u nonsydero (30-40% u 60s1ee) MO3BOMAIOT 3a CYET UCTIOND
30BaHMs OMO/IOTMYECKOTO a30Ta MpYU MOAKOPMKe TO/MbKO PochopHBIMU U Ka
JIMITHBIMU yIOOpEHUAMM NoTyyaTh c6Op KOPMOB IMpUMepHO 4 T K.efl. ¢ 1 Ta.




Docopuble ynobpenus, BHOCUMbIE 1101 6060BO-3/1aKOBbIe TPABOCMECH
B 103e P50 u B nosbieHHoit go3e P90, okasanuch 9 heKTUBHBI, XOTA OHM 0be-
CTIEYMBAIOT CPABHUTENBHO MEHbLIME IPMOABKY, YeM KanuifHble y1o6peHus, co-
OTBETCTBeHHO 1o 8,5 1 9,5 k.e. Ha 1 kr P,O..

Buecennble non 6060BO-3/1aKOBbIE TpaBoCTOM J03bl KammsA ot 120 po 280
kr/ra i.8. Ha ¢one CaCO, (5 1/ra) + N30P50 nossonarwT noaydars 67,5 - 157,1 1/
ra 3e7IeHOJ Macchl. Hpm6ésl<a yporkaitHocTu 3eeHon maccnl Ha 1 kr K,O npu gosax
120, 200 u 280 xr/ra mpakTUYeCKM OCTaBanach HemamenHon 11,8 — 12,0 - 11,8 x.en.

2.2 Binsnue MuHepanbHbIX yrobpennit Ha nocrynnenne *’Cs u *Sr
B 31aKOBBIE 1 6000BO-31aKOBBIE TPABOCTON

B KOMII/IEKCE arpOXMMUYECKUX IIPUEMOB BaXKHAsT PO/Ib OTBOIUTCS PeryIin-
POBaHMIO a30THOTO TMTaHMs pacteHuit. C OJHOI CTOPOHBI, IPY HEOCTATKE [0-
CTYITHOT'O a30Ta B [I0YBE CU/ILHO CHYDKAETCS YPOXKANHOCTD, A C JPYTOI — IPUMEHe-
HME BBICOKVX [I03 OIHMX a30THBIX YIOOPEHUIT yCUIMBAET HAKOIUIEHVE HE TOTIbKO
PA/IMOHYK/IMIOB, HO U HUTPATOB B 3/TAKOBBIX 1 606G0BO-3/TaKOBBIX TPABOCMECSN
B HacTosiiee BpeMst CUMTAETCS 1ie/1eCO0OPasHbIM Ha JIYTOBBIX 3eM/LAX Ha TOpds-
HBIX TIOYBaX, 3arpsA3HeHHbIX YCs u *°Sr, IpMMeHATh MMHUMA/IbHbIE 03Bl a30T-
HBIX YIOOPEHNIT B COCTaBe IIO/IHOTO MUHEPAIbHOTO YHOOPEeHs CO 3HAYUTEIbHBIM
npeo6naaHeM Kanus. YCTAHOB/IEHO, YTO BHECEHNUE MOBBILICHHBIX /{03 a30THBIX
yro6pennit (90 kr/ra f1.B.) IO 3/1aKOBbIe TPaBbl YCM/IMBAET NOCTYTIEHUE PAMO-
HYK/IMIOB U3 NO0YBbI B pactenus 1,4 pasa '¥Cs u 1,2 *°Sr (tabmmua 3).

Tabmmua 3 — Brusiaye MyuHepanbHbIX yoobpernit Ha noctyrwienye ’Cs u *Sr B ceHo
3/IaKOBOIT TPaBOcMecH Ha TOP(AHOM MAJIOMOLIHOI NouBe (cpenHee 3a 3 rofa)

Obs3arenbHBIM pHEMOM, 06eCTIeuMBaIOIIUM CHIDKEHMe TIepeXofia pajmo-
HYK/IMJOB 13 TOP(AHBIX TIOYB B 37TaKOBbIe ¥ 600OBO-3/1aKOBbIE TPABOCMECH, 5B~
NsieTCA IPUMEHeHIe HayYHO-000CHOBaHHBIX 503 PocdopHbIX yrobpennit. Poc-
dopHble yroOpeHus He TOMBKO CIIOCOOCTBYIOT MOBBIIIEHUIO YPOXKas TPaB, HO U
¢duxkcauu *Sr pocdaramu 1, TakuM 06pasoM, CHIKEHUIO €T0 MOCTYTUIEHNS B
pacTeHusi. YCTaHOBJIEHO, 4TO BHeceHMe PpocopHbIX ynobpennit B gose 90 kr/ra
II.B. TIOfI CESIHYIO 3/IAKOBYIO TPAaBOCMech Ha TOpdsHOI nouse cHinkaeT K ¥Cs
B 1,2 1 “Sr B 1,1 pasa. YuursiBas gepuunt GpochOopHBIX yRoOpeHWit 1 UX BbI-
COKYI0 Ce6eCTOMMOCTD, PEKOMEH/YeTCS Ha 3arpA3HEHHBIX TOP(AHBIX MOUBAX
obecnieunTb BHecenue MuHUMyMa HochOpHBIX yH06peHNit, HeOOXOIUMOTO T
c6a/IaHCMPOBAHHOTO TMUTAHMA 37TAKOBBIX ¥ 6060BO-3MTaKOBBIX TPAaBOCTOEB C
Y4€TOM COfiePIKaHMA TTOABIKHBIX PocdaToB B MOUBE.

OCHOBHOIT aTPOXMMMYIECKUIA TIPUEM, OrpaHnIMBaroLii noctyreHue Cs
B TPABOCTOI Ha TOP(SIHBIX [IOYBAX, — 3TO PYMEHEHME TIOBbIIEHHBIX 103 Ka/IMHBIX
yno6pennit. C MoBbILIeHEM KO/IMYECTBA KA B TIOUBE WM MUTATENIbHON CPEfie
cHkaetcs noctyrierne ’Cs B pacTeHyA. TO CBA3aHO C aHTATOHMCTUYECKUM Xa-
PAKTEPOM OTHOLLEHNI LIe3UA ¥ Ka/iMA B TIOYBEHHOM PacTBOPE M MO3UTUBHBIM B/IU-
SHMEM TIOCTIEHETO Ha yPOXKall, 0COOEHHO Ha HU3KO 00 eCTIeYeHHBIX Ka/lueM Mo4Bax.
Ha cna6o o6ecriedentont kamvem (300 Mr/Kr no4uBb1) TOpdAHON TOYBE CO 37AKOBON
TPaBOCMECDHIO TIOBbILUEHME [I03 Ka/MIHHbIX ynobpenuit ot 120 kr/ra g.B. o 180 u
240 Kr/ra 1.B. TO3BOJIAET CHU3UTH nocTyrvienne 'Cs B 2,2 pasa.

ITosbimenue 103 kanus ot 120 go 280 kr/ra 1.B. Ha GoHe a30THBIX 1 doc-
dopubIx yrobpeHuit 6onee addekTUBHOE BIMAHME OKa3bIBAET HA CHIDKEHUE CO-
nepxanus ’Cs B seneHoit macce 6060B0-3/1ak0BOI1, yeM “Sr (Tabnuua 4).

Tabmmua 4 - Bansuue MunepanbHblx yno6pennit Ha mocrymrene ’Cs u *°Sr
B 3€/IEHYI0 MacCy 6060BO-3/1TaKOBOIT TPaBOCMeCH Ha TOPPAHOI MaTOMOI[HON

ks | e | 5 | cocenn
Bapuanr bx/kr: bx/kr:
KBi/ye | AKOMIeHMA | L HAKON/IEHUS
137Cs *Sr
N30P60K120 3,720,7 - 2,6%0,5 -
N30P60K120+Cu,y 3,4+0,7 1,1 2,5+0,4 1,1
N60P60K120+Cu,q 4,5+0,9 0,8 2,9+0,6 0,9
N90P60K120+Cuyg 51+£1,1 0,7 3,1+0,4 0,8
N60P90K180+Cu,g 2,1+0,4 1,8 2,0+0,3 1,3
N60P90K240+Cu,q 1,6+0,3 2,2 1,8+0,4 1,4
N30P60K120+Cuy+CaCO; (5 1/ra) | 3,1+0,7 1,2 2,4+0,4 1,1
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nouBe (cpenHee 3a 2 rofa)

Ku Cs Kparnocrp Kt 9Sr Kparsoctn
CHVDKEHUsA CHIDKEHMA
Bapuanr Bk/kr: bx/xr:
KBK/a? HaKoI- KB/ HAKOII-
nenus V'Cs menns *°Sr
CaCoO, (5 t/ra)-doHn 0,62+0,14 - 1,34+0,26 -
N30P50K120 +CaCO; (5 1/ra) | 0,40+0,10 1,6 1,02+0,26 1,3
N30P50K200+CaCO; (5 1/ra) | 0,28+0,05 2,2 0,89+0,18 1,5
N30P50K280 +CaCOs (5 1/ra) | 0,21+0,03 3,0 0,78+0,24 1,7
N30P90K280+CaCO; (5 1/ra) | 0,19+0,04 3,3 0,68+0,16 2,0
11







Tabmuua 7 - Copep>kaHne MUKPOIJIEMEHTOB B ceHe (mpyu 16% cTaHmapTHOM
BJIQ)KHOCTM) MHOTOJIETHMX 3/TaKOBBIX Tpas (cpegHee 3a 2008 — 2010 rr.)

Coripoit
- P K C Z
BapuaHTsi 1po K/(Ca+Mg) " &
TeuH
% MI/KT
N30P50K200+CaCO; (5 t/ra) 23,8 0,42 3,0 2,4 6,1 31,4
N30P50K280+CaCO; (5 1/ra) 250 | 043 | 37 3,2 6,1 33,2
30P i

IiI.OI 5?K200+CaCO3 (5 T/ra)+ 25,0 0.40 27 23 70 30,9
(4l11()0+ln100+M050+B50
N30P50K200+CaCO;5 (10 T/ra) | 244 | 041 | 31 2,4 6,2 29,8

ITo Mepe MOBBIIEHNA 3aTrpA3HEHUA ITIOYB PAAMOHYKIMAAMU TOTpe6-
HOCTb B KaZuM yBenMdInBaeTcs. Visydenne copepxanua Kanaus B MHOTOIETHUX
TPaBOCMECAX OCOOEHHO BaXHO Ha TOP(QAHBIX TOYBAX, TaK KaK NpUMEHEHNe
TIOBBIIIEHHBIX 103 Ka/MIHBIX YHOOpEHUII MOXeT NMPUBOJUTL K M3OBITOYHOMY
HAKOTUIEHUIO JAHHOTO 37IeMeHTa B pacTeHuaAX. [Ipu BHeceHNM BHICOKMX [03 Ka-
MUIAHBIX YHOOpeHuit cofep)kaHne KaausA B PacTeHMUAX MpeBbIIIaeT HOPMATUB-
HbIe TI0Ka3aTenH, MosToMy doza K280 momem npumenamoca monvko Ha c6af
nancupoeantom Pporne N60P90.

ITpu BrI6OpE ONTUMAIBHOM [O3BI yIOOpeHMI HeOOXOAMMO YUUTHIBATD,
4TO Ipu HepgocTaTke pocopa B MoYBe BHECEHNUE a30Ta U Ka/UsA CO BpeMeHeM
ewle 6OJIbILIE CHIDKAET COfiep>KaHye ero B pacTeHUAX.

[IpuMeneHme a30THBIX, HOCHOPHBIX M KAMMIHBIX YHOOpEHUI! MOXKeT
NPMBOAMTH K TIEPEXORY B paspsAn AedUIUTHBIX APYTUX STE€MEHTOB NIUTAHNUA, B
YACTHOCTM MUKPO3/IEMEHTOB. MUKpPO3/IeMEHTB MOBBIMIAIT 3G PEKTUBHOCTD
asora, pocdopa 1 Kanus U X IOCTYIUIEHNe B pacTeHua. MUKpO9/IeMeHTHI BIIN-
AT Ha NepeBIDKEHNE U TepepacnpeecHe MUHEPaTIbHbIX 3/IEMEHTOB B pac-
teHuu. Tak, HMHK M3MeHsAET MPOHMUIIAEMOCTh MeMOpaH [UIA Kaaus M MarHus.
[Ipu BHeceHMM Ha TOP(DAHBIX MOYBAX MEAU YBEIUUMBAETCS YCBOAEMOCTh (oc-
dopa. Porb MemHBIX yro6peHuit Bo3pacTaeT Ipy U3BECTKOBAHUY TOYB.

JornycTuMplit ypoBeHb COJEpP)KAHUsA OCHOBHBIX MMKpPO3/IEMEHTOB B
rpy6bIX KopMax cocTasnsAeT (Mr/Kr): xxene3o — 100; menb — 30; nuHK — 30; Ko-
6anpt — 1,05 itox — 2,0. Vi3aMeHeHus B copep>kKaHUM MUKPOITIEMEHTOB B CeHE
MHOTOJIETHMX 3/1aKOBBIX TPaB B 3aBUCMMOCTU OT [O3 BHOCHMBIX YHOOpeHMi
npefcTaB/IeHbl B Tabnuie 7.

Copep)xanne MUKPO3/IEMEHTOB B CEHE 371aKOBBIX TPaB MpPU ONTUMA/b-
HOI1 CUCTeMe BHeCeHMs yROOpeHMUII HaXOAUTCA B Ipefeax JONYCTUMBIX YPOB-
Hell cofiep>KaHyst ux B KopMax. [ToBbIIIeHHBIE JO3bI KAMUITHBIX YI0OpeHMIt CIo-
COOCTBYIOT YBEIUYEHUIO COAEP)KaHMA B PACTEHMAX LMHKA, MapraHua, Meau u
CHIKEHMIO XKeTesa.
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Fe I Cu | Zn | Co l Mn l I
Bapuanr
MI/KE
bes ynobpennit 83,0 7,8 25,2 0,060 95,7 0,25
N30P60K120 71,3 3,6 17,3 0,053 94,8 0,16
N30P60K120+Cuyg 79,3 6,9 16,8 | 0,062 | 1057 | 0,15
N60P90K180+Cu,y 76,0 7,8 22,9 | 0,055 | 120,9 | 0,15
N60P90K240+Cuyg 64,7 8,3 23,4 | 0,059 | 1200 | 0,17

Ilnst ouenkn 6e3omnacHocTn KopMoB B Pecriybuke Bemapych BBefeH Be-
TepMHAPHO-CaHUTapHbIM HopMmaTuB «ITokasartenyn 6e3omacHOCTH KOpMOB» [6],
BK/IIOYAIOIUI JOTIYCTUMbIE YPOBHM TAKETIBIX METAIIOB B KOPMaX [IA YC/ITIOBUI
pecny6ImMKu, pacCYMTaHHbIE C Y9€TOM BUAa KOPMA, 1Ie/IeBOT0O HAIIPAB/IECHNUS XK1 -
BOTHOBOJICTBA, €r0 IPOAYKTUBHOCTH, 00ecreunBaloniye MoryIeHne KUBOTHO-
BOZAYECKOI IIPORYKIIMHU B IIpefie/laX BeTepUHAPHBIX TpeboBaHMIA.

3. CUCTEMA IPUMEHEHVS MMHEPAJIbHBIX YIOBPEHUN
I10[J, 3TAKOBBIE 1 BOBOBO-3/IAKOBBIE TPABOCMECH
HA TOP®SIHBIX IIOYBAX, 3ATPSI3HEHHBIX "*’CS M1 SR

B Hacrosiee BpeMs oco6oe 3HaUeHMe IPHOOpeTaeT peryimpoBaHime Je-
MEHTOB IMTaHMA B NOYBeE IIyTeM BHECEHNUs yHoOpeHNA C y4eTOM NOTPeOHOCTN
pacTeHMIl ¥ CBOJCTB IIOYBBL. TeCHasA B3aMMOCBA3b COECPXAHUA 57IEMEHTOB TN~
TaHMA B I0YBE C YPOXKANHOCTBIO CENIbCKOXO3ANCTBEHHBIX KYIBTYP M 3¢ deKTiB-
HOCTbI0 BHOCUMBIX YIOOpeHUIT IOOY>KHAIOT C 0COO5IM BHUMAHMEM OTHECTUCDH
K y4eTy KOUYIeCTBA M CTeNeHM TIOABYDKHOCTH NMUTATENbHBIX BELIECTB B MOYBE,
K YCTQHOBJIEHUIO ONITMMA/IbHOTO YPOBHSA COfIeP>KaHMUA MX Y Ha OCHOBE 3TOTO —
OTIpe/ie/IeHNI0 ONITUMAIbHBIX HOPM BHECEHMA YH0OpeHMit.

BaxkHeliliee yc/oBye palMOHAIBHOTO TpPVMeHeHUs yHoOpeHMi — ycTa-
HoB/IeHMe 3¢ PeKTUBHBIX 103, BUOB, GOPM ¥ TEXHONOTUM X IPUMEHEHMSA B 3a-
BYCMMOCTH OT CBOJCTB ITOYBBI, COCTaBa TPABOCTOA U CMOC06a €ro MCHOIb30Ba-
HUsA. Pe3ynbTaTbl MHOTO/IETHUX MCCTIEOBAHMIT [TOKA3a/IM, YTO HauboIee BEICOKYIO
0THavy OT YHoOpeHMit Ha CCHOKOCHO-ITACTOMIHBIX YTOAbAX Ha MOYBAX HaHHOTO
THITAa MOXKHO TIO/TyYUTh, UCIIO/Ib3Ys a30T U3 3aIIACOB IIOYBHI 3 CYET MHTEHCHBHOTO
BHECEHUs K/IMIHBLX, POCHOPHBIX, a TAK)KE MENHBIX 1 GOPHBIX MUKPOYAOOPEHMit.
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ATAaHUE MHOTOJIETHUX TpaB HE TOJIBKO obe-
Hayqﬂo 0060CHOBaHHOE ITI

CTH, NPpOJIeBAET CPOKM MCIIOIb30OBAHNA Tpa-
CIIEYNBAET POCT UX MPOAYKTUBHO
UTEIBbHBIMU K H€6Hal"0HpMFITH])IM MOTOOHBbIM
BOCTOA, A€/TaeT UX MEHEEC YyBCTBI

NMEHMNE PAMVMOHYK/INIOB B YCIIOBUAX painOaK-
YCIOBUMAM, HO M CHVDKAET MOCTYIL

TUBHOTIO 3arpA3HEHUA.

13BecTKOBaHMeE
3.11

‘eHHDbIX Ha TOP(AHBIX MOYBAX, ONTUMAJIbHASA
Jna CeHOKOCOB, Pacoox .

>penax 5,0-5,5 114 31aKOBBIX TPAaBOCMECEN U
Benuuuna pH,  Haxogutes B npg]

5,5-6,2 — 111 6060BO-37TAKOBBIX |7 .
MAX peaKlMy IIOYBEHHOM Cpefibl OTMeYaeTCst
IIpyn onTMManbHBIX 3HAYEH
[OHYK/IMJIOB B MHOTOJIETHUE TpaBhl. VI3BecT-

MIHMMAa/IbHOE TIOCTYIUICHNE Pay .
YCTOMYMBOE CHYDKEHWE MOCTYTICHUS Pajiyi-
KOBaHMe ofecreunBaeT He TONbKO s =
2 pa3 *¥Cs u no 3 pas *Sr), HO U yBeTM4YMBaET
OHYK/IMJIOB B JIyTOBbIe TPaBhl (1O :
N kas cena 1o 10 1/ra) u cnoco6¢TByeT MOBbI-
MX YPOXKatHOCTD (mpubaBKa ypo ;

(3a cuet yBemyeHNs B IOYBEHHOM pacTBOpE
IIEHUIO TIOYBEHHOTO IIONOPOUA - ).

nekce onos Ca?* u Mg?"), a TakKe B 3Ha4u-
Y MOYBEHHO-NIOIIOIAK0LIEM KOMIL

o INYECKUU COCTAB TPABOCTOA, YBEINYNBAET B
TETbHOU CTENEHN Y/TydllIaeT 6oTat

opa.
HeM cofiepaHue Kaapuus u pocd P
151 TIOJL 37IaKOBbIE TPABOCMECU Ha ONTUMAIb-
[IpoBeyeHie N3BECTKOBAHY
104BaxX He OKa3bIBAeT IIOI0XKUTETbHOTO BITU-

HBIX IO KUCTOTHOCTH TOPGDAHBIX 1 .
. pd e ponmoMntoBoit Myku (5 T/ra CaCOS) nop
AHMA HA YPOXaHOCTb. BHecenn
KCl 4,8

L TopdsaHot mouBe ¢ ucxopHbiM pH
6060B0-3/1aKOBbIe TPABOCMECU HE N

. — i Ha 36,9 n/ra 3eneHoit maccel. OT npume-
NPUBO]L HO(

P poery npoayx r/ra CaCO, mpubaBKa HaNoJIOBMHY MEHBbLIE.
HeHMA OOIOJHUTENbHON 03bI 5 1
nu 1o000epiHueanuez0 U36ecmKo6anus He-
3TO TOBOPUT O uenecoobpasHoch

. . kmap mop@snoil nouswvi co cnaboxucnoil pe-
6onvuiolt 0030it 5 m CaCO, na ze1 o p

axkuueil. .
(X TApaMeTPOB PeaKLUM MOYBEHHOU CpeJbl
IlocTu>xeHMe ONTUMAJIbHBI

nudepeHIMPOBAHHBIMU [JO3AMU  [IONIO-

OCYIIeCTB/IACTCA M3BECTKOBAHME: .
. ITBIBAIOTCA C y4eTOM BEIMYMHBI OOMEHHOM
MUTOBOJ MYKH, KOTOpbI€ paccyy

13HeHUA TOPGAHBIX MOYB PATUOHYKIUAAMU
KUCTIOTHOCTU U IUIOTHOCTY 3arps

€ T/IAHMPOBAHUA NOTPeOHOCTHM B MaTepHasb-
cormacHo «/HCTpyKLMY 0 TOpAAK

IHCMPOBAHMM [/1s1 OCYLECTB/I€HUS 3aLIUTHBIX
HO-TeXHUYECKMX pecypcax 1 puHa

» > >HHOM IPOM3BOJCTBE Ha TEPPUTOPUAX PaJINO-
MEpOIPUATHUIL B CENTbCKOXO3ANCTB

aKTMBHOTO 3arpasHenus» ([H HP ?/19702 il
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PexomeH1yeMble O3Bl M3BECTKOBBIX YHOOPEHMIT, KOTOPbIE HY)KHO BHO-
CUTb IIPYU 3a/Ty>KEHUM JTYTOBBIX 3€Me/Ib, PACIIONIOKEHHBIX Ha TOP(SAHBIX M04BaX,
IpeficTaB/ieHpl B Tabnmie 8.

Tabmmua 8 — Pekomenyryemble 103bl U3BECTKOBBIX yno6pennii (1/ra CaCO,) npu
y/Ty4ILIeHMM TYyTOBBIX 3e€Me/Ib Ha TOP(AHBIX MOYBAX

IMosza CaCO; 1/ra

o 137Cs 1,0-4,9 Kn/xm? 137Cs 5,0-40,0 Kn/xm?

Kcl 28r 0,15-0,29 Kn/xm? 28r 0,30-3,0 Ku/xm?
<4,0 19,0 19,0
4,01-4,25 13,0 13,0
4,26-4,50 10,0 10,0
4,51-4,75 750 75D
4,76-5,00 5,0 5,0

3.2 A3oTHbIe ynoOpeHus

Topdsanbie mouBBI 6OTaThl a30TOM. ITO JAaeT OCHOBAHME CUMTATD, YTO OHU
He HYXKJAIOTCA B a30THBIX ygoOpeHuax. OfHAKO, KaK IOKa3bIBaeT HAY4HBII U
MPAKTUYECKUIT OTBIT, TAKOE MOJI0KEHME He BCErzia CrpaBeyInBo. B paze xo3aiicTs
VICTIONIb3YIOTCS 3HAYUTE/IbHbIC TUIOIAAM TOP(AHBIX MOYB C MAJIOil MOLIHOCTBIO
Topda, Hepenko — BbipaboTanHble TopdAHMKM. I[I03TOMy Ha CTapoONaxOTHBIX
TOp(AHMKAX C BBICOKOV CTEICHBIO PA3/IOKEHUSA OPraHMYECKOrO BEILieCTBA IO
371aKoBble U 6060BO-3TaKOBbIE TPABBI BHOCATCA a30THEBIE yHoOpeHns. BreceHne
a30THBIX y0OpEHMIT TI0; MHOTO/IETHME TPaBbl HEOOXOAMMO, MOTOMY YTO B/IUA-
HMe 3a11acoB a30Ta MOYBbI Ha GOpPMMpPOBaHMe YpOrXKasa TPaB He3HAUMTENTbHO. [l035I
¥ CPOKYM BHECEHIsI TI0J; MHOTOJIETHIE TPABBI A30THBIX YOOPEHNIT 3aBUCAT OT 60-
TaHWYECKOTO COCTaBa TPABOCTOA M 06eCHedeHHOCT TOPQAHBIX IIOUB a30TOM.
AzotHble yHoOpeHUs BHOCAT APOOHO, MO KaX/blit yKoc. [lepBblit pas, 4TOObI
136eXaTh BHIMBIBAHMA, X BHOCAT BECHON B Hauajie oTpacTanusA TpasocTos. [lox
BTOPOJI YKOC J03bl a30Ta Ha 30-40% HynKe, 4eM IOJ nepBblii [8].

IIpu HemocTaTKe a3oTa B MOYBE CHMKAETCA YPOXKANHOCTb TPABOCTOA, a
C IPyTOIf CTOPOHBI, TPUMEHEHME BHICOKUX [J03 a30THBIX YAOOpeHMIT yCUInBaeT
HAKOIUIEHME HE TO/IbKO PaAMOHYK/IM/OB, HO U HUTPATOB B MHOT'OJ/IETHUX TPaBax.

IIpu ocBoeHuy TOPQSIHBIX MOYB B IO 3a/Ty’KEHUS PeaKlysa TPaBOCTOSA
Ha a30THOE MUTAHME 3aBUCUT OT CTENeHNM pasnoxeHus Topda, 6oTaHMIeCKOTO
cocTaBa 06pa3oBaBLINX €r0 PacTeHMIT, BOJHO-BO3IYIIHOTO PeXMMa U arpoTex-
HIUYeCKMX MeponpusaTuit. Ha mousax ¢ Mamoi MOIIHOCTBIO TOpda, BRIpaboTaH-
HBIX TOP(SHMKAX U CTabOPasIOKMBLUIMXCA MOXOBBIX TOP(MAHBIX TIOYBAX, pacTe-
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HUS XOPOLIO OT3bIBAIOTCA Ha BHeceHUe 30-60 Kr /1.B. Ha ra a30THBIX yA00peHuIL.
Ha Topdsaumnkax TpOCTHUKOBOrO, 0COKOBO-TPOCTHUKOBOIO ¥ OCOKOBOIO IIPO-
MCXOXK/IEHUs a30THbIe YOOpeHUA B ePUOJ OCBOEHNA (IBa rofia) U B rOf 3a1y-
KeHMsA, KaK [PaBUIo, He BHOCAT (Tabmuna 9).

Tabnuua 9 - PekomeHpayemble [O3bl a30THBIX ymoOpenmii (Kr/ra p.B.) mpu
YJIy4LIE€HNN TYTOBBIX 3eMe/b Ha TOP(AHbBIX I10YBAX

T —— ITnannpyemad npogyKTMBHOCTD, 11/Ta K.efl.
50 60 70 80
1-2-¥1 rop, MONb30BAHU S - 30 45 60
3—8-11 rop MONb30BaHUS 30 60 90 120

ITpu Bo3penbiBanMy Ha TOp(siHOI OYBE 6060BO-3/TAKOBOI TPABOCMECH
¢ ymenbHBIM BecoM 6060BbIx Tpas 30-40% Hambonee sadpdexTuBHON ABNAETCA
mo3a asora 30 Kr/ra i.B., HaUMHasA CO BTOPOTO FOJA KU3HM, ¥ YeM CTaplie TPaBbl,
TeM 6osbie m03a asoTa. 1Ipy onpemeneHUn NOTPeGHOCTH B a30THBIX YROOpef
HMAX YYMTBIBACTCSH, YTO 3a CYET a30Ta TOP(QAHOI TOYBH NpU BHeCeHMM Qoc-
¢dopusbix (60 kr/ra) 1 kanuitabx (180 kr/ra) yno6peHuit MOXXHO MONyInTh C 1 ra
50-70 1 ceHa npy cTaHfapTHON 16%-HOM BIAXKHOCTH.

B HacTos1ee BpeMs cuMTaeTCA Lieiecoo6pasHbIM Ha CEHOKOCAX M MacT-
6uiax Ha TOpQsAHBIX N0YBaAX, 3arps3HeHHbIX ’Cs n *Sr, NpUMeHATH a30THbIE
yno6peHust B cocTaBe MOMHOTO MUHEPANBHOTO yNOOPEHUA CO 3HAYUTETbHBIM
npeobnajanueM Kains.

IIpenycMOTpeHO TaK)Ke OTpaHMYEHME MaKCMMANbHO JOMYCTMMBIX [103
a30THBIX ypoOpenuit. Tak, MpU CEHOKOCHOM MCIIOMb30BAaHUM HU3MHHBIX TYyTOB
Io32a a30THBIX yROOpeHMIt IO, KaXKAbIi YKOC He JOJDKHA npeBbiarb 90 Kr [1.B.
Ha ra, a mpy nacTéuiHoM — He 6oee 60 KT [.B. Ha ra MocIe KaXJOro CTpaB/u-
BaHMs TPABOCTOA BO M36exaHe M36bITOYHOTO HAKOTIEHUA HUTPATOB U Pajiyi-
OHYK/IMJOB B KOpMe.

OnTtuMusauny a30THOTO MUTAHUA PACTEHUIT CIIOCOOCTBYET MPUMEHEHIe
HOBBIX MeJJICHHOJENCTBYIOIMX ynobpeHuit — kapbamMuga u cymbdara aMMo-
HMsL C JOOaBKaMy TYMaToB M APYTuMX GMONOTMYECKM aKTMBHBIX KOMIOHEHTOB.
VIX mcrionp3oBanme NO3BO/IsAET MOBBICUTD Ha 20-40% OKyIaeMOCTh yrobpeHnmit
npubaBKoOil ypoXkas IpU OFHOBPEMEHHOM YMEHbIIEHUN COIePKaHUA PaJJUOHY-
KnnpoB Ha 15-30% u cHM)KeHUM HAKOIUJIEHUA HUTPATOB B KOpMaXx.
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Tabmuua 10 - PekoMenryemble 03bI MUHEPA/IbHBIX yHo0pe
BHECEHMS Ha JIYTOBBIX 3eM/IAX Ha TOPQAHBIX royHMH I €KETOQHOTO
panunoHyKIuaamMu (yposkaimHocTh 60 11 K.ef.) BaX, 3arpASHEHHBIX

Musnepanbhblie yroOpeH.
N l P,O;s ] K,0 N L Kr/ra j.B.

T 137Cs < 370 xkbx/m? 137, | P,0; ] K0
Y TpeBaeTed (<10 Ku/xm?) Cs > 370 kbk/m?
98r < 18,5 kbk/m? 90¢(>10 Ku/xm?)
(<0,50 Kn/xm?) ¢r > 18,5 kbx/m?
>0,50 Kun/xkm?)
CeHOKOChI
EctecTBeHHbBIN
3/1aKOBO- 30-60 |[30-40| 90-120 | 60-9(
pasHOTpaBHbIN ) | 40-50 | 120-150
CesHbIN 37TaKOBBIN 60-90 [ 30-45| 120-150 | 60-9¢(
M _ ) | 50-60 | 120-180
Ceammir fobono 20-30 | 45-60 | 90-120 | 20-3(
3/TAaKOBbIN ) | 50-70 | 120-150
ITacTéuma
EcrecTBeHHbBIN
3/1aKOBO- 90-120 | 30-45| 60-90 -
PasHOTPaBHbIN - -
CesHbII 3TaKOBBIN 120-150 | 50-60 | 120-150 | 60-9¢(
. i ) | 50-60 | 90-120
et Bobone 20-30 |50-60 | 90-120 | -
3/1aKOBBIN i )

3.3 ®ocdopubie yrobpenns

Docdop urpaeT BaKHYIO po/ib B KU3HM PacTeHU
HoJHseT QPYHKUMIO PETYIATOpa SHepreTudeckoro 6amanca MOCKOIBKY OH BbI-
Genka u Tpouecchl o6MeHa BeiecTs. bonbiuas yactp o M BIMACT HA CUHTES
TOp¢dsAHOI TTOUBe B CBA3aHHOI GOpMe U ABNIAETCA cnabopecopa HaxoquTCA B
HI1, I09TOMY BHeceHue GocdopHbIX yrobpennit spmsetc)CTYIHON [Is pacTe-
BCeX TOPAHBIX TIOYB, i 0053aTe/IbHBIM 1A
O6s3aTe/IbHBIM TIPUEMOM, 06ecIeynBaOLIUM yBes
CTH, ylydIeHIe KayecTBa CeHa M CHIDKEHNe Iepexoia pamiicHme YPOKaIHO-
ObITH NpUMEHEHME HAyYHO 0OOCHOBAHHBIX /103 (ocdoylOHYIMA0E LOTKHO

cpentem 1 kr ¢pocdopHbIx yrobpennit okymaercsa 30-40 wHPIX yroOpennit. B
I' ceHa MHOTOJIETHUX
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TpaB. YCTAQHOBJIEHO CHYDKEHME NOCTYIUIEHNS PAIOHYK/IUIOB U3 MOYBBI B pac-
TEHUs TpU BHECEHUN PochopHbix yOobperuti, 0cO6EHHO Ha TOPPAHBIX MOYBAX
C HU3KUM COJlep)KaHIeM TIOABIDKHBIX popM docdopa (<200 mr/kr moussr). [To
maHHbIM PYII «MIHCTUTYT NMOYBOBEEHUA U arPOXMMMUU», ONITUMA/IbHOE COOT-
HomleHne MeXIy GochopoM 1 KajiueM MOf MHOTO/IeTHIE TPABhl Ha TOPGDAHBIX
noysax 1:2.

TIpu 3amy>KEHUN CEHOKOCOB ¥ MACTOMUII, B 3aBUCMMOCTH OT CTETEHN 3a-
IpA3HEHUs PaAMOHYK/INAaMu, HeoOXOAMMO B CpefiHeM BHOCUTD 110 30-60 Kr /1.B.
Ha Kaplii rekrap docdopHbix yrobperuit (tabmma 11).

Tabnuua 11 - [Jo3st pochopHbIX yRoOpeHuit, peKOMeHyeMble IIPU YayuIIeH Y
sarpssHeHHbIX 'Y Cs 1 *Sr 1yroBbIX 3eMenb Ha TOPAHBIX TIOYBAX

Hopmaruss norpeéuocru P,O, (xr/ra j1.B.)

Copep:xaHue B I0YBe NpY IIOTHOCTH 3arpsisHenns, Kn/km?

nopsikuaoro PO, mr/kr | "*Cs 1,0-4,9 37Cs 5,0-14,9 | ¥Cs 15,0-40,0
28r 0,15-0,29 | *°Sr 0,30-0,99 Sr 1,0-3,0 4

200 1 meHee 50 85 100

201-300 40 60 70

301-500 30 45 50

501-800 15 25 30

bonee 800 - - -

Ipumenenue Gonmee BbICOKMX 103 (ocdopHbx ymobpenuii HepeHTa-
6enbHO B CBA3M C HU3KOI PUOABKOIT ypoyKkas, KOTopas He OKyINaeT 3aTpaTbl Ha
npuobpeTeHne ynoopeHuit.

3.4 Kannitnsle ynoopeHus

VIHTEHCUBHOE UCTIONBb30BaHME TPABOCTOEB Ha TOPMAHBIX TIOYBAX 00yC/IaB-
UBaeT BbICOKUIT ypOBeHb notpedenus kams (1o 300 kr/ra a.. B ron). Topsnbie
[OYBBI IPUMEPHO B 4-5 pa3 cofiepyKaT Ka/ius MeHbllle, 4eM MUHepanbHble. B oTmm-
yMe OT Ka/lIbluA Kaamii cmabo mnoromaercsa nouson (15-17% BHeCEHHOTO Kaaus
yHOGpeHuit), U O3TOMY TIPAKTUYECKU BCe BUJIbI TOPPAHMKOB OCTPO HYXKJIAITCA
B HeM. B mepBble 2-3 rofa mocie ocBoeHusA TopdAHMKA 3aracoB dMEMEHTA ellle
XBaTaeT J/Is BO3[E/bIBAEMBIX CE/TbCKOXO3AMCTBEHHBIX KY/IBTYP, B Ia/IbHEli1IeM T10-
TPeGHOCTb B HEM PE3KO BO3PACTAET, 1 Ka/IMITHbIE y0OpeHMs He0OXOAMMO BHOCUTD
exerofHo. OcoGeHHO HU3KOE COflepyKaHme Kausi OTMEYAeTCs B MEKO3a/IeXKHbIX
TopdsHbIx nousax. HeocTaTok Ka/us IpMBOIUT K 670KMPOBAHMIO CHHTe3a Gert-

20

KOB, 4TO BEJIET K -
TI0YB Ka/MeM 3aBY
soBaremix [9-10].
OYBAX Y/IOB/IETBO
[pu Bo3zE
4yte OT MUHEPAIbI

3a cyeT HEOOMEHF

CHMDKAeTCs coliep k
Tosy kamu™ '

us ynobpermmi 1y’

B pactennsx [12]'

BECHOIT, BTOpO€e —

ITop 3mako

30BaHMA U TIPH 3¢
carca o 6amanco
YEeHHOCTY TIOYBHI

Tabnmuua 12 - Jlo

137

3arpA3HEHHbIX 77

Copepxanu
B IOYBeE HOABIK

200 1 meHee
201-400
401-600
601-1000

[Bonee 1000

Copeprxan

BOTHbIE€ PE€JKO CT

JKaHME Ka/ind B K

9TOM MMeeT MecT

KaTuoHoB. [Ipu y1

THOHOB CBbILIE 2,

TOMY 1A Oompefe

HeobxomuM aHam

K,O mr/kr """




3.5 Mukpoyngo6penns

VicnonbsoBanmue a3oTHbIX, HOCHOPHBIX M KaNMITHBIX yIOOPEHMIT MOKET
TPUBOAUTD K [IEPEXOY MUKPOINIEMEHTOB B paspan meduuntHbix [13-15]. TIpu
HAy4HO 060CHOBAHHOM BHECEHMI MUKPOYJOOPEHUI € YIETOM COZIEpXKAHMSA MX
TIOABIDKHBIX GOPM B TOPDAHBIX IIOYBAX M OT3BIBUMBOCTH 3MTAKOBBIX 1 6060BBIX
TpaB npubaBka ypoxas pmocturaer 15-20%, yIyduraeTcs KauecTBO KOPMOB,
NIPOA/IEBAIOTCA CPOKM MX XPAHEHUS,

B TOpsAHBIX OYBAX Maso MeAM, 4TO CBA3AHO C HU3KOM 30/IbHOCTBIO 3TUX
TIOYB M IPOYHON CBA3BIO Me/U € TymMmycoM Topda. BueceHue MenHbIxX ynobpeHuit
B ftose 200 r/ra B BUjle HEKOPHEBOIT OAKOPMKM Ha doHe N30OP60K120 moxert
obecneunTs MPUGABKY ypoKas CeHa 37aKOBOI TPABOCMECH OKOIO 5,0 11/Ta.

B ycnoBuax peduumnra MukposnemMeHToB Hanboree palMOHaIbHBIMU U
9KOHOMMYECKM ONPABJAHHBIMU CMIOCO6AMU BHECEHUSI MUKPOS/IEMEHTOB ABJIA-
I0TCA NpeAnocesHan 06paboTKa CeMAH U HeKOpHeBas MOAKOPMKA PacTeHMil B
TIepHOL BEreTaliMy, HEKOPHEBas MOAKOPMKA 3/TaKOBBIX TPaB Ha TOP(AHBIX TO-
IBaX MEMbIO, HMHKOM M MapraHieM B fo3ax 50 r/ra obecrneunBaeT CHIDKeHye
Hakomienns ''Cs u **Sr B kopmax Ha 30-40%, MOBBIIIAET yPOXKAHOCTD 710 25%,
HOBBIIIAET COTEPHKAHNE STUX MUKPOINIEMEHTOB B ceHe 1o 20-30%. IToaxopmky
MO’KHO TIPOBOAMTL KaK B BUJIE CAMOCTOATETHHOTO TEXHOJIOTMYECKOTO TIpUeMa,

TaK M COBMECTHO C MaKPOY/IOOpeHUAMM, CPEICTBAMM 3ALNTHI I perynasaropamu
pocra pactenuit (Tabmuua 13).

Tabmuua 13 - TexHONMOrMA NMPUMEHEHUS MUKPOSTIEMEHTOB TIOJi MHOTOMETHIME
TPaBbl Ha TOPPAHBIX OYBAX

Cpoxu n
P Muxpo-
CnocoOpr Mukpo- Hosa, Ho3sa,
ynob6pe- IIpnmevanus
npn- 97eMEHT A.B. . Bec
HUA
MEHeHus
I1pousBoICTBO TPABAHDIX KOPMOB
MosxHo
COBMeLIaTh
50 r/t Cynbdar | 250 r/T
IIpegmnoceBHas C mIpOTpaBu-
aBpabiora Kobaner | cemsan KobanpTa | ceMsaH
T TeJISIMU U
P Monubpen |50 /T Monu6bpgar | 100 r/T
CeMsH 6akTepuanp-
ceMsAH aMMOHMA | ceMsAH
HBIMU
npenapaTamMmu
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Cpoku n Mugpo-
Ccioco6bI Muxkpo- Hosa, oipe- Josa, Mpumesanus
npu- 37€MEHT .B. st . Bec
MEHEHMA
Cynbdar
Menu
Hexopnenas Menp 50r/ra |Cynbdar [200r/ra |Pasa -
NOJKOPMKa Mapranen |50 r/ra |mapranua |220 r/ra |Havano
B ase 0735309 100 r/ra |Cynbdar |450 r/ra | BbIXOgA
cTebneBaHunA bBop 50r/ra |uMHKa 300 r/ra | B TpyOKY
Bopnas
KMC/IOTa

4. IIPOTHO3 3ATPA3HEHU S YPOXKAS 3TIAKOBBIX
M BOBOBO-3/IAKOBBIX TPABOCTOEB PAJITMOHYK/IUJIAMU
B 3ABUCUMOCTHU OT OCHOBHBIX ATPOXUMUYECKUX
CBOJVICTB ITIOYB

[IporHos 3arpsAsHeHNs KOPMOB Ha OCHOBE MHOTONETHUX U 6060-
BO-3/TAKOBBIX TPaBOCMeCell TI03BO/NAET 3a0/IaTOBPEMEHHO IUIAHMPOBATh
Habop KyIbTyp [UIsi BO3[IE/BIBAHUA HA 3arpA3HEHHBIX PajMOHYK/IMJAMU
YyrofbAx, pasMmelnieHyue I0 MOMAM CEBOOOOPOTOB M OTHENbHBIM YYacTKaM C
Y4€TOM TIJIOTHOCTY 3arpsi3HEHMA MOYB M Pa3lMYHOE UCHONb30BAHUE KOP-
MOB (Mpy MPOM3BOACTBE MOJIOKA Lie/IbHOTO, MONIOKA-CHIPbA, 3aK/TI0YUTeNb-
HOTO OTKOpPMa KPYITHOTO poraroro ckora u ap.). I1o pesynpTartam nporiosa
OCYIeCTB/AETCA Pasfie/IbHbII BbINAC JOMHBIX KOPOB, OTKOPMOYHOTO MOJIOJ-
HAKA, a TAK)XE 3aTOTOBKAa KOPMOB B 3aBMCUMOCTU OT MIOTHOCTH 3arpssHe-
HUA NOYB M Ha3HAYEHUA NPOYKIUN.

[Iporuosuposanue yaenpHoi aktuBHOCTH "Cs n *Sr B KOpMax Ha
OCHOBE MHOTONETHUX U 6060BO-37TaKOBBIX TPAB, A TAKXKe ONpe/eneHne BO3-
MOYKHOCTEI UX XO3ANCTBEHHOTO MCIIONIb30BaHUA OCYLIECTB/IAETCA HA OCHO-
BaHUIM:

+ PpE3y/NbTATOB MOYBEHHOTO, arPOXUMUYECKOTO U PAANOIOTNYECKOTO
06cnefoBaHMA CeNbCKOX03AMCTBEHHBIX 3eMe/lb X03:ACTBa, NPEACTABICHHBIX
B arpOXMMMYECKUX TACTIOPTAaX XO3AMCTB M HA KApTOrPaMMax O0NacTHBIX
[POEKTHO-N3bICKATEIbCKMX CTAHIMI XUMUSALMNY; )

« koad¢uimentos nepexona (npomopuynonansroctn) Cs (*°Sr) mna
pasHbIX BULOB KOPMOB;

o BMJA KOPMOB (3e/1eHas Macca, CEHO, CEHAX, CU0C);
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* TUIOTHOCTU 3arPA3HEHMs 3MeMeHTapHOro yuactka Cs u “Sr;

* COAEPXXaHUA NOABVOKHBIX hopM Kamus (wis ¥7Cs);

* PeaKumu nouseHHo cpenst pH, , (misa *Sr);

+ 0OTaHMYECKOrO COCTaBa, MOIIHOCTH U CTeMeHM MMHEpPaIM3aLny Top-
¢sHOTO Cr1031;

» PIY B cenpckoxossiicTBeHHOM ChIpbe M Kopmax (rpunoxkenue JI).

Pacder ypoBHst sarpasHenus sememoit macchl (ceHa, ceHaa, cumoca)
NpOM3BOAUTCA 1O GOpMyTIe;

YA=37 x Kn x I,

e YA - yliebHas akTMBHOCTD PafiMOHYK/IMIA B 3eIEHON Macce (B cene u zip.),
Bk/kr;

Kn - xoappuument nepexona paguoHykmaa iia seeHoil Maccst (cena u gp.),
(Bx/kr:kBK/M?) Tipu onpenenenHOM cofepkanMMt B mouBe NOJBKHOTO Kalus
W/ PeaKLMU TIOYBEHHOM Cpefibl;

IT - nnoTHOCTD 3arpsasHenus moussl, Ku/km?

37 - koappuument nepecuera woTHOCTH 3arpsisnenns Ku/km? B kBK/r. i

Ana npumenenns xosdduiumenta nepexona panMoHyK/IuAa OIS CceHa
TIpY TIPOTHO3UPOBAHNM 3aTPASHEHUA APYTUX BULOB KOPMOB HEOGXOMMMO 3Ha-
uenns K paguonykmuza ayist cena pasgennts Ha TONPaBOYHBIN K03 duimenT:

Ans ceHaxka (BnaxHocTb 55%) — 1,87, cuioca (BIaKHOCTD 75%) - 3,36, 3eneHoi
Maccel (82%) — 4,67.

Tabnuua 14 - Koaddpuumentsr nepexona (K = bk/kr:kbx/m?) 'Y Cs pa yposxas
3/71aKOBBIX 1 6060B0-3/TaKOBBIX TPABOCMECEIi B 3aBUCHMOCTH OT 06ece e HHOCTH
TIO/IBVDKHBIM Ka/TeM TOp(sHbIX TO4B

Copepsxanne HogBKHOTO
KaJ/INA, MI/KT IOYBBI

201- | 401- | 601-

400 600 1000

Tun rpaBoctos
<200

Ceno (Braxknoctn 16%)

EcrecTBeHHbIN 371aKOBO-pa3HOTPABHBLI 10,2 7,3 4,8 25
CesIHBIN 37TaKOBBIIT 7,6 3.9 2,6 1,8
Cesnplit 6060B0-3/1aKOBBI 2,7 1,9 1,3 -
Cenax (Bma>kHocTb 55%)
EcrectBeHubIi 3/1AKOBO-Pa3HOTPABHBIN 5,5 3,9 2,6 1,3
CeAHBbIIT 3/1aKOBBIIT 4,1 2,1 1,4 1,0
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CopepxaHue NOXBMKHOIO
Kaauns, MI/KT IIOYBBI
201- 401- 601-

Tun TpaBocros

<2001 400 | 600 | 1000
CestHbiit 6060B0O-3/1aKOBBII 1,4 1,0 0,7 -
Cunoc (BraxxHoctb 75%
EcTecTBEeHHDIN 371aKOBO-PA3HOTPABHBIIA 3,0 2,2 1,4 0,7
CesHBIN 37TAKOBBIN 2,3 1,7 0,8 0,5
Cesnblit 6060B0-371aKOBbIN 0,8 0,7 0,4 -

3enenas macca (BmaxxHoctpb 82%)

EcrecTBeHHbBIN 31aKOBO-Pa3HOTPaBHbIN 22 1,6 1,0 0,5
CesHbIN 3TaKOBBIN 1,6 0,8 0,6 0,4
CesaHbIi1 6060B0O-3/1aKOBBIIT 0,6 0,4 0,3 -

AHanormyHbIM 00pa3oM MPOU3BOAATCA PacyeTsl i NPOrHO3a COLep-
xaHus *°Sr, 1Py 9TOM YYUTHIBAETCA CTENIEHb KUCTIOTHOCTY MOYBHI (Tabmmua 15).

# 2) 90
Tabmuua 15 - Koadduuments nepexona (K = Bx/kr:xbk/m?) *Sr nst ypoxas
37aKOBBIX M 606OBO-3/TAKOBBIX TPABOCMECEl B 3aBUCUMOCTU OT BeIMUUHBI
06MEHHOM KUCTIOTHOCTY TOPSIHBIX [10YB

pHKCl
5,01- | 5,51-
Tumn TpaBocTos 4,5-5,0 s b
Ceno (BraxxHocrb 16%)
EcTecTBeHHBIN 37TaKOBO-Pa3HOTPABHBIN | 5,2 3,8 2,6
CestHBIN 3/TAKOBBIN 3.7 2,4 1,9
CestHblit 6060B0-37TaKOBBINI 6,8 5,5 3,2
Cenax (BnaxxHoctb 55%)
EcTecTBeHHbDIN 3/1aKOBO-Pa3HOTPABHBIN 2,8 2,0 1,4
CesTHbIN 37TaKOBBIN 2,0 1,3 1,0
Ceanplit 6060B0-37TaKOBBIN 3,7 2,9 1,7
Cunoc (BnaxHoctb 75%)
EcTecTBeHHBIN! 31aKOBO-Pa3HOTPaBHbIN 1,5 1,1 0,8
CesHBIN 371aKOBbIN 1,1 0,7 0,6
CestHbli1 6060B0O-37TaKOBbI 2,0 1,6 1,0
3enenan macca (BraxxHoctb 82%)
EcTecTBEHHBIN 3/1aKOBO-Pa3HOTPABHBI I 1,1 | 0,8 0,6
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. PHKQ
I TPABOCTOSA 4,5-5,0 5,01- | 5,51-
_ 5,50 6,00
CestHbIN 37TaKOBBIT 0,8 0,5 0,4
CestHbIIT 6060B0-3TAKOBBII 1,5 1,9 0,7

ITpumepsr pacyera

1. Onpedenumv ydenvnytwo axmusnocmv 'VCs 6 cene 606060-371aK080ii
mpasocmecu ’Cs Ha mop@anoii nouse ¢ nA0MHOCMbIO 3aepssten g 17 Cs 5 Ku/
xm? u codepamanuem nodsusxnozo kanus 300 mz/xz nousbL.

B rabmuue 14 naxomum sHavenns koadduumenta Hepexaa YCs wist 6o-
60B0-3/1aKOBBIX TPAB IPU 06eCTICYeHHOCTH TIOYBbI TIOBIKHBIM kanuem 300 mr/
Kr — 1,9. [IporHosupyemas yaenpHas akTuBHOCTD '¥Cs B ceHe Ohyr 5 Kit/kMm2 co-
craput 37 x 1,9 x 5 = 352 br/kr. ITpu JomycTMMBIX ypoBHSX (Petnyénwxaﬂcxnx
AOIYCTUMBIX YPOBHEI COLep>KaHusA 1e3ns-137 u crponunsa-90 B CeIbCKOXO3SI-
CTBEHHOM CbIpbe U KopMax, npunoxkenue [1) B cene 1300 bx/xy VT LEe/IbHOTO
MOJIOKA M Y1 3aK/TIOYUTE/TBHOTO OTKOPMA KPYITHOTO POTaToro Ckora i 1850
KT [UI MOJIOK-CBIPbA IIOMY4€HHOE CEHO MOXXHO MCTIONb30BAaTh 514 KOPM CKOTY
WA TIO/TYYEHUS BCEX BU/OB IPOTYKIINIA

2. Onpedenump ydenvryto akmusuocmo “Sr 8 3eneHoii Macce 371aK08bix
mpas Ha MoPPAHOLL nouse ¢ NIOMHOCMbIO 3azpasHenus *Sr 0,4 Ku/km? u npu
PH, 54 nousw.

B tabmuue 15 Haxopum 3Havenus K *Sr s seneHoit MaCChbl 37TAKOBbIX
Tpas npu peakuuu noussl pH, ., 5,4-0,5. YienpHas akTMBHOCTD OSr B 3€/IeHOI
macce npu 0,40 Ku/km? cocrasut 37 x 0,5 x 0,40 = 7,4 Bk/kT. Opy JIOTTYCTUMBIX
ypoBHsXx 37 Bk/kr ana nempHOro Monoka n 185 Br/kr mwis MOJIOKa-ChIpbsA 3e/e-
HYIO MAaccCy 3/TaKOBBIX TPAB MOXHO MCIIOIb30BATh (€3 OTpaHMyel ;.

5. OTPAHMYEHMSI 110 INIOTHOCTY 3ATPSIBHEHMS T O pdsiHbIX
IIOYB '7Cs M1 **Sr IIPV BO3/JE/IBIBAHUY 3/TAKOBBIX i1 EOBOBO-
3TAKOBBIX TPABOCMECEN [I/Is IPOU3BOICTBA HOPMATHBHO
4NCTON JKMBOTHOBOIYECKO ITPOTYKI 11

IIpo6nema nonyyenus pacreHneBogueckolt MPOTyKLMH, £OOTBETCTBYIO-
LIei JOTYCTUMbIM YPOBHAM M0 cofiepxkanmio Cs, Ha TOpDAHbLy roupax aKTy-
a7bHa 10 HACTOAIEro BpeMeHU. OCHOBHAA [0S PAaCTEHMEBOMYe ko pOayK-
LMK, He OTBEYaloLei TpeboBaHMAM Pecry6IMKaHCKMX AOTYCTl v pix ypoBHeit
cozepxanus uesn-137 u ctpoHumA-90 B CeNbCKOXO3ANCTBEHHO, ChIpbe i KOp-
max (PITY), mpousBoanTCcs MMEHHO Ha TOYBAX JAHHOTO THIIA,
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[Ipenenbuo ponyctumsie ypoBHu (IIY) mu1oTHOCTH 3arpsisHeHus
noussl paguonykaugom Ku/km? (kBk/M?), mpyu KOTOpOIT ero comepxanue B
ypokae OygeT COOTBETCTBOBATH TPeOOBAHUAM HOPMATUBHOIO JOKYMEHTa
(npunoxenne II), onpenenderca myTeM AeleHUA TOMYCTUMON BEMYUHDBI 3a-
TPA3HEHUA NPOAYKIMY Ha BemduHy K npyu cOOTBETCTBYIOLIEM YPOBHE IJI0-
HOpoAus MOYB.

IIpumep pacuera

Onpedenump npedenvHo 00NYCHUMbLTL YPOBEHL NAOMHOCIU 3A2PAZHEHUS
mopgsroti nouswt ' Cs (obecneueHHocmy nousvl NOOBUNHbIM Kanuem 250 me/k2),
npu Komopom codepicarue paduoHyKaUda 6 ceHe 37aK08bIX Mpas He Gydem npe-
BblUAND DONYCIUMbLE HOPMbL 07151 NPOUIBOOCHBA MOJIOKA L€/TbHOZO.

B Tabnune 14 naxopum 3Hadenue K '’Cs st ceHa 371aKOBbIX TpaB Ipu
cozlep>kanuu Kanusa B noyse 250 mr/kr — 2,9. lonyctumoe cogepxanne Cs B
CeHe /IS IPOM3BOJCTBA [€/IbHOTO MOoKa coctasaeT 1300 bk/kr (npunoskenne
IT). TlpenenbHO OMYCTUMBIIT YPOBEHD IIOTHOCTY 3arpA3HEHUA MOYBbI COCTA-
But 1300 /2,9 /37 = 12 Ku/km?,

ITpu pekoMeH/IyeMoit 103e MUHepanbHbIX yroOpenuit N60P90K180+Cu
JUIA NIPOU3BOJCTBA MOJIOKA LI€/IBHOTO, COOTBETCTBYIOLIEro Tpebopanuam PIY
no '¥Cs, MoXkeT ObITh UCTIO/Ib30BAHO CEHO U 3€IeHast Macca 3/1aKOBbIX TPaB, M10-
NydeHHble TIPU TUIOTHOCTH 3arpasHenust Topdsuoit nouss Cs 1o 16,7 u 9,9
Kn/xkm? cOOTBETCTBEHHO.

[IpenenbHble YPOBHU [IOTHOCTU 3arpsasHenus Topdanbix nous 'Cs
IIS BO3[€/IbIBAHUA MHOTONIETHUX 3/1aKOBbIX U G000BO-3/1aKOBBIX TPaB Tpef-
ctapnenpl B Tabmie 16. [ moaydeHus MOIOKA 1{e/IbHOTO BbipaluBanue 6o-
60BO-3/1aKOBBIX TPABOCMECEN UMeeT OFPAHUYECHMA MO TMIOTHOCTH 3arpASHEHNA
TopdsHoit moussl '¥'Cs mpy ONTUMAIbHBIX JO3aX MUHEPATbHBIX YI0OpeHMit:

o HaceHo — 18,8 Ku/km?,

 Ha3seneHyto Maccy - 11,1 Kn/km®.

Tabnnua 16 — Orpannuenus mIOTHOCTY 3arpsasHeHus topdsupix noys Cs
[Py BO3/le/IbIBAHMM MHOTOJIETHUX TPaB [/A MPOU3BOACTBA MO/IOKA LIe/IbHOTO
cormacHo Tpedosanmam PIIY-99

II10THOCTH 3arpA3HEHM OYBBI
37Cs, Ku/km®

ommetpen Ceno 1300 Bx/kr Jenenas wacca
165 bx/kr
MHoroneTHNE 3TaKOBbIE TPABBI
bes ymobpennit 1,6 1,0
N30P60K120+Cuag 10,3 6,1
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IInoTHOCTD 3arpASHEHNA TOYBHI
Ilosa yno6pennii S Kiglent
Ceno 1300 Bx/kr Senenas macca

165 bk/kr
N60P90K180+Cuyy, 16,7 9,9
N60P90K240+Cuyy, 22,0 13,1

MHuoronernue 31ak0B0-6060BbIe TPaBHI

bes ygpobpennit 10,2 6,0
CaCO3 (5 1/ra)-don 12,1 7,2
N30P50K120+CaCO3 (5 1/ra) 18,8 11,1
N30P50K200+CaCO3 (5 t/ra) 26,9 15,9

Tabmua 17 — OrpaHuueHns NMIOTHOCTH 3arpA3HEHUA Topdsnbix 1mo4B *°Sr

TIpy BO3[€/IBIBAHUM MHOIOJIETHUX TpaB [J/I1 MPOU3BOJCTBA MOJIOKA 1I€JIbHOTO

cormacHo PIIY

IInoTHOCTD 3arpsa3Henns mouss *°Sr,
Hosa yno6pennii Lol
Ceno 260 bx/kxr Sencaan Masen
37 bx/kr
Muoronernue 3snakoBbie TpaBbI
bes ymo6pennit 2.1 1,4
N30P60K120+Cuy, 2,8 1,9
N60P90K180+Cuy,q, 3,5 2,3
N60P90K240+Cuy,y, 3,9 2,6
Muoronernue 31ak0B0-6060BbIe TPaBBI

bes ynobpenuii 1,0 0,7
CaCO3 (5 1/ra)-don 1,1 0,8
N30P50K120+CaCO3 (5 1/ra) 15 1,0
N30P50K200+CaCO3 (5 1/ra) 1,7 1,1

BospenbiBanye 31akoBbIX TpaB Ha ceHO Ha TOP(AHBIX MOYBAX VI TIO-
TydeHUSA MOJIOKA LIeJIBHOTO, COOTBeTCTBYMIero PIY no *°Sr, Bosmoxxno 6e3
OTpaHMYeHMil NIPU TTIOTHOCTH 3arpsAasHeHus *Sr 6omee 3,0 Ku/xm?. II0THOCTD
3arpsAsHeHMs Mo4B *’Sr MpyU POU3BOLCTBE 3e/EHON MACCH 3/TAKOBBIX TpaB Ha
11e/IbHOE MOJIOKO He J10/DKHA npeBbimath 2,3 Ku/km?. Ilpu npoussoncTse 3ene-
HOIT Macchl 6060B0-3/7TaKOBBIX TPAaBOCMeCelt Ha 1ie/IbHOE MOIOKO MIOTHOCTD 3a-
IPA3SHEHM MOYBbBI He JO/DKHA ObITh He Gosee 1,1 Ku/km>
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[Tpu mpeBbILIEHUN TOMYCTUMBIX YPOBHEN COfEpKaHNsA paAMOHYK/INIOB
B KopMax ansa KPC, garoiero 1enbHoe MOMTOKO, BO3MOXKHO MCITO/Ib30BAHME UX
[U1A TIOJTyYEeHUS MOJIOKA-ChIPbs Ha IepepadoTKy.

Bes orpanmyeHunit Mo MIOTHOCTU 3arpA3HEHNA TOPQSAHBIX IOYB PALUO-
HYK/IMJIaMU Ha X MO>KHO BO3JI€/IbIBaTh MHOTOJIETHYE TPABHI /i1 IPOM3BONICTBA
CEMEHHOTO MaTepuarna.

Jnsa rapaHTUM HaJEeXHOCTU MPOTHO30B B CBA3U C Pa3IMYUAMM TIOTOH-
HBIX YC/IOBUM IO IOflaM KOIMYECTBEHHbIE [TApaMETPhI IPEI/IaraeMbIX KpUTEPUEB
coctasaoT 50% Y.

Tabnmuua 18 — OrpaHudeHus IWIOTHOCTY 3arpsa3HeHns TopdsaHoi moussl ¥Cs
u *°Sr mpy BO3[e/NBIBAHMM MHOTO/ETHENH 6060BO-3/1aKOBOII TPABOCMECH IS
IIPOM3BOACTBA MOJIOKA LiebHOrO cornacHo PIIY mpu pasHoit ofecreueHHOCTI

nonBmxHbIM K O 1 ypoBae pH
2 yP PHyq

IInoTHOCTD 3arpsASHEHNA
noussl ¥’Cs, kbk/m? ITInoTHOCTD 3arpsA3HeHNA
(Kn/xm?) nouBs! *°Sr, kbk/m? (Ku/
Bup s
npu copepxxannu K O, km’) mpu pH,
KopMa
MI/KT
4,51~ 5,01- 5,51-
<200 |201-400|401-600 5,00 5.50 6,00
289 412 611
: ) | 53 (1,45
3en1. Macca (7.8) L) (16.5) 25 (0,68) | 31 (0,85) ( )
486 702 1023
I 47 (1,28) (80 (2,18
CeHo (13.2) (19.0) 27.7) 38 (1,03) {47 (1,28) (2,18)

[InanasoH BO3MOXXHOTO MCIIONIb30BaHMs 6060BO-3/1aKOBOI Tpa-
BOCMECH Ha 3e/IeHYI0 MacCy pacluMpseTcs Py MOBbILIEHUN 06eCIeYeHHOCTH
noasrkHbIM K, O no 600 mr/kr no4ssl go 16,5 Ku/xm?, na ceno - o 27,7 Ku/
kM’ o '¥’Cs; Ha 3eneHblit KopM mo *°Sr yBennumsaetcs go 1,45 Ku/km? npu
pH,,5,51-6,00, a Ha ceHo - 1o 2,18 Ku/km’.

6. 9dKOHOMMYECKAS OIEHKA 9®®EKTMBHOCTHU
BHECEHMSA YIOBPEHUM I1O]I 3/TAKOBBIE U BOBOBO-3/IAKOBBIE
TPABOCMECHU HA TOP®SIHbBIX IIOYBAX, 3ATPSI3HEHHBIX '¥Cs M1 *°Sr

Ouenka 3¢ peKTMBHOCTI YHOOpeHMI B YCIIOBUAX IIPOU3BOLCTBA AB/IAETCA
OCHOBOM [UIsl IUIAHUPOBAHUA YPOXKAMHOCTU CENbCKOXO3SAMCTBEHHBIX KYIBTYP,
MepOIPUATHIA TI0 HOBBILIEHIIO IIOXOPOANS I104B, ONpefie/leH!s MOTPe6HOCTH B
YIOOpeHNSIX, PALIOHA/IBHOTO UX PAaCIIPeIeTeHNA.
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OHa cly>xuT TakxKe OTHUM M3 BaKHBIX KPUTEPUEB OLICHKM XO3AICTBEH-
HOW [IeATE/IBHOCTH Ce/TbCKOX03AMCTBEHHBIX IIPENIPUATHIL.

B Hacrosuee Bpems dakTophl, Haubomee orpaHMYMBAIONINE YPOXKAIl B
YCTIOBMAX PECIYONUKM, — ITO yPOBEHb I/IOJOPOAMA TI0YB, YIOOPEHUs 1 cpen-
CTBa 3alUTbl pacTeHnit. [I0aToMy mis onpefieneH s BO3MOXKHOIO yPOBHSA ypo-
Kas OY€Hb BaXHO KONMMYECTBEHHO OLEHUTb MOTEHLMA/IbHBII YPOBEHDb T/IOHO0-
pOnMsA M 0XXMAAEMyI0 IPUGABKY yPOKas OT MMEIOIMXCA PECYPCOB YIOOpeHMit.

OCHOBHBIMU NOKA3ATENAMM, XAPAKTEPHUIYIOLMMHI SKOHOMUYECKYIO 3h-
(EeKTMBHOCTD TIPOBOAMMBIX 3aLUTHBIX MePOTIPUATHIl Ha KOPMOBBIX YTOIBAX,
ABJIACTCS BHIXO[ IOTIOTHUTENIbHOM NPOoAyKUmMu ¢ 1 ra (mpubaBka ypoxxaitHOCTH
u/ra), OKyIaeMoCTh MPUMEHEHUs yHoOpeHuil TOTOMHUTENbHON PO YKL MEN,
CTOMMOCTD JIOTIO/THUTENbHON MPONYKLMU, YCIOBHBIN YUCTBINA HOXOL OT TIpO-
BOJMMBIX MEPONPUATHIA, YCIOBHBI YPOBEHb PeHTabeIbHOCTH (OKYNaeMOCTh)
HOTIONIHUTENTbHBIX 3aTpar.

Bri6op Toro umm uHOro croco6a ynyuuieHns CeHOKOCOB JO/DKEH ompe-
AENATbCA MMHMMA/IIbHBIMU 9KOHOMMYECKMMM 3aTpaTaMy U OCHOBBIBATbCHA Ha
3P PeKTUBHOCTU yMEHBLICHUA MOTOKOB Pa/IMOHYK/THIOB, TOCTYIAIOLIMX K vef
7TOBEKY U 00pa3yoIyX [J03y BHY TPEHHETO OOy YeHNs.

OODbEeKTUBHO OLEHUTb JIYYIUMI BapUAHT TPUMEHEHMS yRoOpeHumit
MO>XHO TOJIbKO C TIOMOLIbIO 9KOHOMMYECKOTO aHanmu3a. PacueT 3KOHOMMUYECKOH
apexTUBHOCTM NPON3BOACTBA 3€/IEHON MACChl MHOTOIETHHMX TpaB OCyIIecT-
BJIAICS MICXOAA U3 CTOMMOCTH 1 KOPMOBOW eMHULbI ¥ PaKTUUECKOTO COffepiKa-
HYSI KOPMOBBIX €IMHNUL, B TPOAYKLUU.

IIpu pacuete nokasareneit 3KOHOMIUYECKOI 3D PEKTUBHOCTI UCTIONB3O-
Banu HopMarusbl 2010 roma: ctoumocts 1 T KZO - 295,0 u BHecenue 147,5 ThIC.
py0.; PO, -2563,6 u 206,5 thic. py6.; N-1799,5 u 236,0 ThiC. py6.; CTOMMOCT
3arpat Ha y6opKy, J0paboTKy 1 peanusauuio 1 TOHHBI NPUGABKM YpoiKas, nomy-
YEHHOIT 3a CYeT IpUMeHeHuA yro6penmuit, 67,9 Toic. py6.

Iokasarenn sxoHOMMYeCKOI 3DDEKTUBHOCTH ONTMMATBHBIX TIO yPO-
’KaITHOCTI COOTHOLIEHUIA 103 MITHEPA/IbHBIX yI0OPEHMIT /I MHOTOIETHUX 3/1a-
KOBBIX 1 6060B0-3/1aKOBBIX TPAaBOCMeceNi MpeJICTaBeH ! B Tabmnuax 19 u 20,

IIpu coBMeCTHOM BHECEHMM JOTIOMHUTENbHBIX 103 a3oTa (30 Kr/ra 1.8.),
¢ocdopa (30 kr/ra 1.8.) u kamus (60 u 90 kr/ra 1.8.) Ha pore N30P60K120+Cu,,
npubaBKa ypoxkast ceHa yBenmuuBaeTcs Ha 22-28 1/ra, 4To crocobcTByeT Mo-
BBIIIEHMIO PUOBIIY Ha 6,6-33,3 Thic. py6. [ToaToMy Hanbomee onTUMaTbHBIMM
fl03aMy MUHEpaNbHBIX ynobpennit 6ynyt N P, K . u NP K, ~6es mopzuep-
JKMBAIOIIETO M3BECTKOBAHMA C BHeceHMeM Memu B fose 200 r/ra, yto obe-
CrieYMBaeT peHTabeIbHOCTh Ha ypoBHe 22-25% n BE/IMYMHY YMCTOTO AOXOAa
138,9-165,6 ThIC. py6. Ha 1 ra.
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Tabmuiga 19 - SxoHOoMMYecKas 3¢h(HeKTUBHOCTD IPUMEHEHMSI CUCTEMbI MUHEPA/IbHBIX
yHoOpeHuit Ipy BO3Je/IbIBAHMM MHOTO/IETHMX 3/IAKOBBIX TPaB Ha TOPQSHOI MouBe
(B cpemnem 3a 2008 — 2010 rr. uccnemosanmit) B eHax Ha 01.06.2010 .
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be3 ymobpennit 374 |- - - - - -
N30P60K120+Cuyg 90,7 | 53,3 | 15,5 | 543,6 | 411,3 { 132,3 | 32
N60P90K180+Cuy 1123 74,9 | 14,7 | 764,1 | 625,2 | 1389 | 22
N60P90K240+Cuyy 118,5| 81,1 | 12,2 | 827,1 | 661,5 | 165,6 | 25

Tabmuua 20 — SkoHoMuueckass 3 PeKTMBHOCTD MPUMEHEHUS MMHepaTbHbBIX
ynoGpernit ipy BosaenbiBaHUM 6060BO-3/1aKOBOI TPaBocMecH Ha TOpAHONM
nouse (cpemHee 3a 2009 - 2010 rr.) B nenax Ha 06.2010 1.
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CaCO; (5 1/ra)-don 328,8| - - - = - -
N30P50K120 +CaCO, (5 1/ra) |452,5[123,7 | 13,0 |475,1 |432,6 (42,5 [9,8
N30P50K200+ CaCO,(5 1/ra) |499,3]170,5 |12,8 |654,9 |536,3 [118,6 [22,1
N60P90K280 +CaCO, (5 1/ra) |571,7[242,9 |11,9 [933,0 |847,7 {853 |10,1

ITpon3BOACTBO 3e/eHOI Macchl 6060BO-3/1aKOBOI TPABOCMECH 3KOHO-
Mu4ecku 6ojiee BHITOJHOE NIPH NPUMEHEeHUM ONTUMabHOM 10361 N30P50K200,
KoTOpas obecreynBaeT BO3pacTaHMe YMCTOrO IOXO/A 10 CPAaBHEHMIO C J03aMHU
N30P50K120 u N60P90K280 na 76,1 u 33,3 TbIC. py6. PenTabenbHOCTD NpOM3-
BOJICTBA 3e/leHOro Kopma npu BHecerun N30P50K200 nopn 6060B0-31aK0OBYIO

TpaBocMech Ha TopdAHOIT mouBe cocrapseT 22,1%.
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3AK/IIOYEHME

Hacrosimyue pexomengaumm MoryT CIyXuTh OCHOBOWM /I BHEApEHWA
B TIPAKTUKY BO3Jl€/IbIBAaHUA 3/IaKOBBIX ¥ 6060BO-3/1aKOBBIX TpaBOCMeceil Ha
3arpA3HEHHBIX PAAMOHYKINAAMU TOPQAHBIX MOYBAX C LIE/IbIO MOMYYEHUS Bbi-
COKOTO yposkast KopMoB (500-600 11/ra 3e/1eHOi Macchl) € JOMYCTUMBIMU YPOB-
HaAMU copepxkanus Cs u *Sr.

PexomenpiyeTcs Ha 3arpASHEeHHBIX PafMOHYKIMAAMU TOPDAHBIX TTOUBAX
BHOCHTD:

* IPK ONITUMA/ILHOM YPOBHE 00€eCIie4eHHOCTH OABIDKHBIM ocdopom
(300-500 mr/kr) docdopHbix ynobpenuii B nose 50 — 60 kr/ra A.B. mog 6060-
BO-3/TaKOBble TPaBocMecH 1 60 — 90 Kr/ra 1o 3/1aKOBble TPABOCMECH;

e TIpU ONTUMAJIbHBIX MOKa3aTenAX 006eCIeYeHHOCTU MOIBMXKHBIM Ka-
nmem (600-1000 mr/kr) kammitHble yro6penus B nose 180-200 kr/ra a.8.;

* asoTHble ynobpenus: B ose 30 kr/ra A.B. 104 6060BO-3/1aKOBbIE TP-
BocMecu 1 60 Kr/ra Ji.B. — TIOJ] 3/TaKOBbIE TPABOCMECH;

* XapaKTepusylollencs cnaboKMcIoN peakiueil MOYBEHHON Cpefbl
(pH,, — 5,1-5,50) mpoBOAUTH MOpAEpPKMBAIOIEe U3BECTKOBAaHME B 03€e 5 T/
ra a.8. CaCO;

+ mukpoypnobpenus: Cu B gose 50 r/ra [i.B. 107 31aKOBble TpaBOCMecH (B
dasy srixoga B Tpy6Ky) u — Cu, Zn, B u Mn B go3ax 50 r/ra a.s. nox 606080-3/1a-
KoBble TpaBocMeck (B (asy Hauasio 1BeTeHNs) B BI/le HEKOPHEBOIT TIO/IKOPMKH,
uTO 0becreunBaeT CHIDKeHMe HakorwteHus Cs n *Sr B kopMax Ha 30-40%.

Buecenne ynobpenmit B OmTMManbHBIX CcOANTAHCUPOBAHHBIX JO-
3ax (N60P90K180+Cu mox MHOrolneTHHE 3/IAKOBBIE TPaBOCMeECH;
N30P50K200+Cu mop 6060B0-31aKOBbIe TPABOCMECH) TO3BONAET CHUSUTD
nocrynnenne “’Cs B 1,8-2,6 pasa, a *°Sr - B 1,3-1,6 pasa COOTBETCTBEHHO, 4YTO
obecrieunBaeT peHTabeIbHOCTD Ha ypoBHe 22-25% M BeIMUMHY YMCTOTO 10XO0Aa
138,9-165,6 ToIC. py6. Ha 1 ra.

[l nporHosa cofiep>KaHMA paIMOHYKIUIOB B yPOXKae 3/1aKOBBIX 1 6060-
BO-3/IaKOBBIX TPABOCMeCeil Ha TOP(MAHBIX [OYBAX B PEKOMEHAAUMAX IPUBE/IEHEI
xoadduiments nepexoma (Kn), nuddepenunpopannsie mo obecredeHHOCTH
TopdaHbIX 0B KammeM (s '¥Cs) u peakium NoYBeHHO cpenpt (s *°Sr).
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Pacnpenenenne semens Peciy6nukn benapycp

[Ipunoxenue A

Beero Topdsannie Bcero Topdsanpie
O6mactp IIaXOTHBIX CEHaRvcar
ra % ¥ nacTon, ra %
3eMelb, ra
ra

bpecrckas 717767 70501 9,8 365263 119074 | 29,7

Burebckas 695001 6014 0,9 414047 24 097 8,3
Tomenbckas 670630 56054 8,4 315991 83026 | 29,8
[pogHeHckas 676894 1679 0,2 277878 76703 | 28,4
Munckas 1112135 | 100951 9,1 390427 169 809 | 41,5
Morunesckas 697333 1169 0,2 239218 34011 16,8-
WTtoro o Pb 4569760 | 236368 | 5,2 2002824 | 506720 | 25,9

ITpunoxxenne b

Pacnpenenenne TopQAHBIX HOYB YIyIIIEHHBIX CCHOKOCOB M IacTOmy
IO IrpyIIaM KMCHOTHOCTH

ITnomaan B TOM uMcCe MO rpynnam KucioTHOCTH, % Cpenne-
1 11 111 v \% VI | VII | B3BelIeH-
O6nactp HOe
ra % < |4,01- | 4,51- | 5,01- | 5,51- | 6,01- | >
3HaueHUe
4,00| 4,50 | 5,00 | 5,50 | 6,00 | 6,50 | 6,50
pHK(‘l
bpectckas 119074127,5(0,3| 1,9 |17,0{42,9]26,9| 7,7 | 3,3 5,41
Burebckas 24097 | 53 (0,1 1,0 |10,1|31,7|27,8|158(13,5| 5,74
Tomenbckas 83026 |251(0,3| 2,0 |15,0]36,5(30,1]|14,8| 1,3 5,48
[popnenckasa | 76 703 25,8 - | 0,3 | 8,2 [25.2 28,81{20,417,1| 5,89
MuHckas 169 809140,8(0,1| 1,2 |12,1|34,4(33,0|14,3| 4,9 5,62
Morunesckas | 34011 [14,010,2 | 2,1 |10,0|33,4|34,1{14,0| 6,2 5,64
Benapych 506 720(23,3|0,2| 1,4 {12,9]|35,1|30,3|13,8| 6,3 5,60
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IIpunoxxenne B

Pacupepenenne TopQpAHDBIX IOYB YIYYIICHHBIX CCHOKOCOB M ITACTOMIIY
IO COTEePXKAHMIO MONBIDKHOIO KalusA

Mnomans B ToM umcnie mo rpynmnam copepKanusa G-
K.,0, %
O6macts I | o |m || v Vi | e
mera | % | o T201-Ta01-feo1- 1001 3H;:Zine
400 | 600 | 1000 | 1300
bpectckas 119 074 |27,5|30,9 41,8154 [9,3 [1,6 |1,0 [346
Burebckas 24097 |53 |42,2(38,3|11,1 |6,7 1,4 |03 [291
Tomenbckas 83026 |25,1(32,2(40,2(14,6 |9,5 |1,8 1,7 352
Ipognenckaa |[76703 [25,8/46,0(42,5|7,5 |3,3 [0,5 0,2 261
MuHckas 169 809 |40,822,5(59,3|14,0 |3,8 |0,3 |0,1 318
Morunesckas (34011 [14,0(759117,9|4,1 |1,8 [0,1 0,2 175
benapycp 506 720 |23,3{34,1(45,8{12,6 |6,0 |0,9 |0,6 |[311
]

Ipunoxxenue I

Pacnipeprenenne ceHOKOCOB ¥ MACTOMIN HA TOPPAHDIX MOYBAX,
sarpsasHennsix Cs u *°Sr, mo o6nactam Pecny6nuku Benapyce, ra

ITnornocTs 3arpsasuenns '*’Cs, (Kn/km?) kbk/m?
Obnacrs (1,0) | (1,0-5,0) | (5,0-15,0) | (15,0-40,0) | (>40,0)
>37 37-185 185-555 | 555-1480 >1480
bpecrckas 9169 8591 578 0 0
Tomenbckas 36199 27294 7602 1231 72
[pogHeHcKas 2454 2454 0 0 0
MuHckas 7811 7600 211 0 0
MoruneBckas 8979 6537 2101 341 0
Benapycp 64613 52477 10492 1572 72
IliotHoCTD 3arpssHenns *°Sr, (Ku/km?) kbx/m?
O6nactp (>0,15) | (0,15-0,30) | (0,3-1,0) (1,0-3,0) (>3,0)
>5,5 5,5-11,1 11,1-37 37-111 >111
Bpectckas 119 119 0 0 0
Tomenbckasn 22168 11749 8867 1552 0
MuHckas 17 17 0 0 0
Morunesckas |578 532 46 0 0
benapyco 22882 12417 8913 1552 0
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[Tpunoxenne JI

Peciy6InKaHcKue JOMYCTUMbIE YPOBHN COfePKaHMA tesns-137
u cTpoHIUA-90 B CENbCKOX03AMCTBEHHOM ChIpbe M KOpMax

HopMmupyembie BeNTNYNHBI

A nepepabOTKY Ha MULLEBbIE LM JOIYCKAETCA NpUeM Ha nepepata-

ThIBAKINE IPEATIPUATUA:

IIpopykumsa Copepxanne, bx/kr
Monoko st mepepaboTKy Ha:

137CS 9()Sr
C/IMBOYHOE MaC/Io 370 18
1[€/TbHOMOJIOYHBIE TTPOJYKTbI, ChIPbI, 100 37
TBOPOT
MOJIOKO CYXO€ I KOHLIEHTPUPOBAHHOE 30 3,7

Masco:

ropajuHa, 6apaHnHa 500 He HOpMUpYeTCs
CBUHMHA, NTULA 180 He HOpMUpYeTCs

PacTurenbHoe cpipbe:

npovee ChIpbe

OBOLIA 100 He HOpMUPYETCs
bpyKTHI 40 He HOpMUPYETCs
caJloBble ATOIbI 70 He HOPMUPYETCS
3€pHO 90 11
3epHO Ha JIETCKO€E TIMTaHue 55 3.7

370 He HOPMUPYETCA

TlonycTuMble YPOBHU COfiepKanms 1e3us-137 u crponuma-90 B 0CHOB-
HbIX BUIaX KOPMOB IIPEIYCMOTPEHBI IS [IO/Ty4eHUA PasIMIHbIX BULOB KOHEY-

HOM NPOAYKLINN:

e I1I€/IBHOrO MOJ/IOKa (Ll MOnoKa-cuvlpos ons nepepa6omxu Ha Culpbl U MBO-

poe);

« MOJIOKA-ChIPbs [U/IA [lepepaboTKM Ha MAC/IO;

e MACa (I’OBH,E[MH])I M CBUHWHBI, 3aK/TIOYUTE/IbHAA CTagnuA OTKOPMa).
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Copepxxanmne, Bk/kr

137(:S 9()Sr
Bupasr kopmoB Maco
Monoko | Monoko- | saknw4. | Monoko | Momoko-
IeIbHOE | ChIpbe OTKOpPM | IIeIbHOE | ChIpbe
KPC
CeHo 1300 1850 1300 260 1300
Conoma 330 900 700 185 900
Cenax 500 900 500 100 500
Cunoc 240 600 240 50 250
KopHrenmogs 160 600 300 37 185
3epHo, pypax 180 600 480 100 500
3eneHas macca 165 600 240 37 185
XBoiiHas, TpaBsaHasd
MyKa, gpo6uHa
NIMBHAas, )XOM, 900 - - - -
natoka, 6appaa,
MsCOKOCTHasA MyKa
Mesra, monouynbie 600 i i i i
POJYKTHI, 06pat
OXOKU

f(l))pMOBbIe 370 ) i ) i
[Ipoune Bumb
K(FPMOB : 900 ) i i i
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