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Summary
The article presents data on the effect of new forms of liquid nitrogen-potassium
and solid fertilizers on productivity and quality indicators of perennial grass mixtures
and lucerne in the cultivation on sod-podzolic loamy soils of the Minsk and Vitebsk
regions and sod-podzolic sandy loam soil of the Minsk region. The positive effect of
liquid nitrogen-potassium fertilizers has been established when used for the first and
second grass mowings of the first, second and third year of use against the background
of the introduction of phosphate fertilizers (cereal and legume-cereal grass mixtures)
and complex fertilizers (lucerne), ensuring an increase in productivity and improvement

of hay quality.
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BBEAEHUE

Mocne aBapuu Ha YepHoObinbekon AQC HayyYHO-MCCnesoBaTENbCKUMU YUPEX-
OEHVAIMKN NpoBefEeHa orpoMHas paboTa no M3yyYeHuto NoBedeHus U TpaHcopmaumm
PagMOHYKIMOOB B MOYBE M aKKyMynsLuMn X pacteHnsMn. MHorouncreHHele nccre-
OOBaHWs Mokasanu, YTo reHeTu4eckne ocobeHHOCTN N CBOMCTBA MOYB SBMSAOTCA Of-
HUM 13 BaXHENLWINX (DaKTOPOB, OnpeaensoLmx npoueccbl copbunmn paguoHyKknMaoB
B MOYBEHHO-NOIMOLLAKLLEM KOMMMEKCE U UHTEHCUBHOCTb MOCTYMEHMS UX B pacte-
HWsi. YCTaHOBMEHO, YTO KONMYECTBEHHbLIE NapameTpbl nepexogda 137Cs B NpoayKLuio
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CErbCKOXO3ANCTBEHHbBIX KYNbTYP Ha rnapoMopHbIX TOPPSAHO-60NOTHLIX NoyBax B 1,5—
6,0 pa3 Bbille N0 CPaBHEHMWIO C NOYBAMW aBTOMOPAHOrO psifa. 3TU NOYBbI ABMSAOTCH
Hanbonee KpUTUYHBIMU AMNsi MONYYEHUS CEMNbCKOXO3ANCTBEHHON NPOAYKUUN C AOMNyC-
TUMbIM cofepXaHuem pagnoHyknuaos [1].

B Benapycn 1068,2 TbiC. ra oCyLIEeHHbIX TOPMSHbLIX NOYB UCMONb3YOTCHA B Kayec-
TBE CErbCKOXO3SNCTBEHHbIX 3eMefb, B TOM YMCME Ha TEPPUTOPUN PaANOaKTUBHOIO
3arpsis3HeHuns okono 245,0 Tbic. ra, u3 Hux 83,0 ThIC. ra C MOLHOCTLI0 TOPASHOIO Cros
meHee 0,5 M. B cpegHeM Ha kaxabl U3 57 3arpsi3HEHHbIX paguoHyKnnaaMm agMuHUC-
TPaTUBHbIX PanoHOB NPUXoaUTCs 4,3 TbIC. ra TOPAAHBLIX MOYB C Pa3fMYHON MOLLHOCTbIO
TophsiHoro cnosi. B psifne panoHoB [lonecckoro pernoHa a1 NoYBbl COCTaBNSAT OCHOBY
CEmNbCKOXO3ANCTBEHHOMO 3eMIEenonb30BaHns [2—4].

lMpoBeneHHbIe NccrneaoBaHnsi MO3BOMMIIM YCTAHOBUTL 3aBUCUMOCTb HAKOMMEHWS
pPagVoHYKNMOOB B pacTEHUSAX OT pexrMa a3oTHOro nutanus [5, 6]. B 6onee no3gHmnx
nccrnefoBaHnsXx AaHHbli akT noaTBepauncs. MNMoBbiweHHbIe 403bl a30THbIX yaobpe-
HWI, B OTNIMYME OT Kanus, B OOMbLUMHCTBE Crly4aeB 00yCrnoBnvBatoT yBeNnmMyYeHne Ha-
KOMNneHuns pagnoHyKMaoB B ypoXae CenbCKOX03aMCTBEHHbIX KynbTyp B 1,5—4,0 pasa
[7]- BedmumnT a3oTa NPMBOAMUT K CHDKEHMIO YPOXKANHOCTN CENbCKOXO3SINCTBEHHbIX KyIb-
TYp, B pe3ynbrate Yero KOHLEeHTpauus paguoHyKknMaoB B pacTeHusax nosbllaeTtcs. B
TO )Xe BpPeMS! MPUMEHEHMNE MOBbLILLIEHHBLIX J03 a30Ta Takke CNocoOCTBYET yBENUYEHMIO
HakomnneHns pagnoHyknuaos B pacteHusax [8—10].

MocTynneHne 137Cs B TOBapPHYH NPOOYKLMIO CEMNbCKOXO3ANCTBEHHBLIX KyNbTYp 3a-
BMCUT OT MHOXeCTBa (PakTOpOB, B TOM YKCIe OT COAepXKaHusa asoTa (4T0 0cobeHHO
aKTyanbHO N5 TOPMSHbLIX MOYB Pa3fiMYHbIX CTagumn TpaHcopMaumm, B 3HaYUTENbHON
cTeneHn obecnevyeHHbIX MUHeparbHbIM a30TOM) 1 Kanus B MNOYBeE, a TakKe UX COOTHO-
weHusa. OnTmanbHbIM YPOBHEM COAEPXKaHUSA a3oTa B NOYBE, Npy KOTOPOM OTMEYEHO
MUHMMarnbHoe noctynnexue 137Cs B 3epHO SspoBoii NweHuubl, siensetcsa 125—-200 kr/ra.
B aTom ananasoHe cogepXaHusi azoTa B NoysBe yaernbHas akTUBHOCTb B 2,5—4,4 pa3a
Huxe, YeM < 125 1 >200 kr/ra nouBbl [11].

Wccneposanua MHcTuTyTa nouBoBeaeHus 1 arpoxmmnumn HAH benapycu Ha aepHOBO-
NOA30NMCTON CyMnecyaHoW NoYBe Nokasanu, YTo NOBbILEHWE 403 a30THbIX YA00peHUN
nop, MHOroneTHWe TpaBbl NMPUBOAMIO K YBENMYeHUo nocTynnexus 137Cs B pacTeHus
MO OTHOLLUEHMIO K KOHTponto. BHeceHne asota B fo3ax 60—-100 kr/ra Ha doHe P,oKgy
noA ApoBo panc cnocobCTBOBANO CHUXEHMWIO COAEPXKaHUS paaMOHYKNMaa B 3epHe Ha
15-30% no cpaBHEHWUIO C KOHTPONEM. YaenbHas akTuBHOCTb 137Cs B 3epHe COOTBETC-
TBOBara KOHTPOMbHOMY BapuaHTy npu NoBbllLeHnn Jo3bl a3ota Ao 140 kr/ra [12].

B psge pabort [13, 14] oTMevaeTcs, YTO yBeENMYEeHMe 003 a30THbIX yaobpeHun no-
BblLLIAET akTUBHOCTL 137Cs B 3emneHoi macce Kykypy3bl B 1,2—1,5 pasa, B 3epHe sipoBoi
nweHunuypbl — B 1,3—1,6 pasa. OgHako onTumarnbHble 403bl a30Ta CNOCOOCTBYHOT Nosy4e-
HWIO BbICOKOWN YPOXANHOCTW KyNbTYp C MUHUMAIbHBIM COAep>KaHNeM pagnoHyknuaa.

BHeceHune a3oTHbIX yaobpeHnin Ha AepHOBO-NOA30MNCThLIX MeCYaHbIX NoYBax no-
Bblllano HakonneHue '37Cs B 03MMON pXxu, AsYmeHe, kapTtodene, oBce U parnce B
1,1-3,9 pasa [15]. MakcumanbHyto npubaBky ypoxas npy MUHUManbHOM nepexone
paguoLesuns 13 NoYBbl B pacTeHnss obecneynnio npuMeHeHne yMepeHHom 003bl a30T-
HbIX yoobpeHun. Vicxoga ua nonyYeHHbIX pesynbTratoB, aBTOPOM PEKOMEHAOBAHbI
003bl a30Ta Nog s’MMeHb, OBEC M 03MMYI0 poxb 45 Kkr/ra, kapTodenb — 60, nONUHO-
pancoByto cmecb — 90 Kkr/ra COBMECTHO C MOBbILLIEHHBIMW A03aMU KanuiHbIX yao6-
PEHUNA.
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Llenb HacToswen paboTbl — N3y4nTb BAMSIHUE BO3pacTaloLmnX 403 a30THbIX Y400~
peHun Ha nocTtynneHune 137Cs B CEHO MHOTONMETHUX 3MaKOBbIX TPaB Ha TOPAHUCTO-
rreeBou noyse.

OBbLEKTbI U METOAbI UCCNEQOBAHUA

WccneposaHus nposogunu B 2016—2018 rogax B cTaLMOHapHbIX NOMEBbLIX OMNblTax
Ha TeppuTtopun 3emnenonb3oBaHusa CI1K «Hosoe MNonecbe» JlyHMHeLkoro panoHa
Bpectckoit obnactn. O6bLEKTOM UccrnenoBaHNns ABnsinack TOpPAHUCTO-rNeeBast HU3UH-
Hasi OCyLLeHHas, pa3BMBatloLLAsACa Ha TPOCTHNKOBO-OCOKOBLIX TOpdax, NOACTUIIAEMbIX
¢ my6uHbl 0,26 M CBA3HBIMW ApeBHeantoBManbHbIMy Neckamm, nodsa. Arpoxmmmyec-
Kne nokasartenu naxoTHoro (0—25 cm) cnos noysbl criegyowme (CpegHne 3HaYeHns):
opraHuyeckoe BelecTso — 60,4 %, Ny, — 1,74 %, pH B KCI - 5,37; noasmxHble hopmbl
(8 0,2 M HCI) P,O5 — 876 1 K,O — 818 mr/kr nousbl.

MoyBa oTHOCKTCA cornacHo rpagauun [16] ko BTopoi rpynne (1,0—4,9 Ku/km2) no
cTeneHu 3arpsisHeHust 137Cs. MNnoTHOCTL 3arpsA3HeHns konebanack ot 3,5 0o 4,5 Kin/km?,
B cpeaHeM — 4,0 Kn/km2.

BosgenbiBanu MHOrOMNETHIOK CpeaHECNEenNyo 3r1akoBY TPABOCMECh, BKITHOYAIOLLLYO
TMMOeEeBKy NyroByto 2 Kr/ra, OBCAHMLY NyroByto 5 kr/ra, koctpel, 6e30cTbivi 6 Kr/ra.

Cxema onbiTa, J03bl 1 CPOKM MPUMEHEHUS MUHEparnbHbIX yoobpeHun npusegeHa
B Tabn. 1.

Tabnuya 1
Cxema NnpMMeHeHUs1 MUHepanbHbIX yAo6peHUi B onbITe
[o3bl ynobpeHuin [o3bl ynobpeHui
BapwaHT onbiTa nopg, 1-n ykoc, kr/ra 4.B. nog, 2-n ykoc, kr/ra g.B.

N P K N P K
1. KoHTponb - - - - - -
2. PyoKi50 — 0OH 1 - 90 90 - - 60
3. ®oH 1 + Nyg 60 90 90 40 - 60
4. ®oH 1 + Ny 80 90 90 40 - 60
5. ®oH 1+ Nyy 80 90 90 60 - 60
6. PgoKigg — dOH 2 - 90 120 - - 60
7. ®0H 2 + Nyg 60 90 120 40 - 60
8. ®oH 2 + Ny 80 90 120 40 - 60
9. ®oH 2 + Nyyg 80 90 120 60 - 60

PasmelleHve gensiHOK B OnbITe€ peHAOMU3NPOBaHHOE. [1OBTOPHOCTbL BapuaHToB
B OnblTe YeTblpexkpaTHasa. Obwas nnowanp gensHkm coctasnana 20 M2, yyeTHas
nnowaab — 12 m2,

Arpoxumuyeckune nokasarenu noys onpeaensany no MeEToaukam: opraHnm4ecKkoe Be-
wecTtso — no TiopuHy B Mmoandukauum LIMHAO no FOCT 26212-91 [17]; pHyc — noTex-
unomeTtpuyeckum metogom no NOCT 2648385 [18]; noaBmkHble dhopMbl hocdopa u
kanus — no NOCT 26207-91 [19]; obwmn azot — no FOCT 26107-84 [20].

OT60p Npob nouyBbl Ans onpeaeneHus coaepxadus 37Cs npoBoauny cornacHo
metogmke [21], NOArOTOBKY MOYBEHHbIX W pacTUTENbHbIX NPO6 — No MeToauke [22].
OnpepeneHune yaenbHow akTMBHOCTU 137Cs (BK/Kr) B NOYBEHHbIX NPoGax BbIMOMHSNN
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Ha y-p—cnektpomeTpe MKC-AT1315, B pacTuTtenbHbIx obpasuax — Ha y-CnekTpoMeT-
punyeckoM komnnekce «Canberra-Packard». OcHoBHasi oTHOCUTENbHAs NOrPELUHOCTb
n3mepeHui npu goseputenbHom nHtepsane P = 95 % He npesblwana 15-30 %. Anna-
paTypHasi olmbka namepeHui He npesbiwana 15 %. MNnoTHOCTL 3arps3HeHNs NOYBbI
137Cs paccumTbiBany cornacHo metoauke [16]. [Ans konnyecTBeHHON OLEHKN NOCTYn-
nenus 137Cs 13 noyBbl B pacTeHns paccumTbiBany koaddumumeHT nepexoga (K,,) — oT-
HOLLEHMEe yaenbHOM akTUBHOCTM PAAUOHYKNMAA B PaCTEHUSAX K NNIOTHOCTU 3arpsi3HEHMS
noyBbl Ha eanHuLy nnowaau (bk/kr:kbk/m2).

[MonyyeHHble faHHbIe 06pabaTtbiBany MeToAaMmn KoppensLMOHHO-PErPECCUOHHOIO
N OUCNEPCUOHHOro aHanmsa [23] ¢ ncnone3oBaHMeEM KOMMbIOTEPHOrO NPOrpaMMHOro
obecnedveHus (Excel 7.0, Statistic 7.0).

PE3YNbLTATbI UCCNEQOBAHUA U UX OBCYXXAEHUE

M3BeCTHO, YTO MUrpauus paguoHyKNNMOOB B CUCTEME «MOYBa—pacTeHUe» n Ha-
KonneHve nx B pacTeHMeBOAYECKOM MPOAYKLUN CYLLECTBEHHO 3aBUCUT OT METEO-
pPONOrMyecKknx yCrnoBun B Nnepuo BosaenbiBaHUSA CerNbCKOXO3ANCTBEHHbIX KYMbTYyp.
3a nepvoa nNpoBefeHus HaWUX UCCREeAOBaHUIA NO TMAPOTEPMUYECKAM YCIIOBUSAM
2016 rog xapaktepu3soBarncs kak cnabosacywnmebin ¢ F'TK— 1,28, 2017 rog otnvyan-
Cs1 NOBbILWEHHbIM yBnaxHeHnem (MK —2,24), a 2018 rog 6bin 3acywnmebiM — ' TK co-
ctaBun 0,97. BeretauynoHHbin nepmog 2016 roga xapakTeprsoBarcs HEYCTONYMBbLIM
pexumom BriaroobecnedeHHocTn. Hanbonee 6nuskas Kk cpegHeMy MHOroONeTHeMy
3HaYEeHUI0 cpedHecyToyHas TemnepaTtypa BO3ayxa 3a BpeMs akTUBHOW Beretauum
KyneTyp (anpenb-aBryct) Habnopganack B 2017 rogy. B 2018 rogy meTteoponoruyec-
Kne ycrnoBusi OTMeYanucb o4eHb HU3KMM KONUYECTBOM Brnaru 3a BereTalumoHHbIN ne-
puoa.

HakonneHue 137Cs MHOroneTHUMK 3nakoBbIMY TpaBaMu 3aBMCENO OT METEOPO-
NOrMYEeCKMX yCroBUIN BeretTaunoHHbIX nepmuodos. Tak, B 2017 rogy ¢ NOBbILLEHHbIM
yBraXHeHnem cpegHee no BCeEM BapmaHTaM OfbiTa 3Ha4YeHne yaernbHOW aKTUBHOCTY
paavoHyKknuaa B TpaBax MepBoro ykoca coctaBuno 43,3 bk/kr, a B 3acyLUnMBOM
2018 rogy — 28,8 Bk/kr, B TpaBax BToporo ykoca — 41,6 n 24,1 bk/kr, COOTBETCTBEHHO
(puc. 1).

B uenom 3a rogpl nccrnegoBaHui yaenbHas akTMBHOCTL 137Cs B ceHe He npeBkbiwana
150 Bk/kr npm gonyctumom cogepxanum 1300 Bk/kr ons ckapMmnveaHus 4OMHOMY Mo-
rONOBbIO MPKW NOMYYeHNM LieNbHOro Mosoka 1 520 Bk/Kr 4nsa ckapMnvMBaHUS MOroNoBb0
npv Nony4YyeHnn Msca.

CopepxaHne paguoHyknuaa B ceHe Tpae NepBOro ykoca Ha koHTporne (6e3 npume-
HeHust yaobpeHuin) konebanockb no rogam B cpegHem ot 61,37 go 103,88 Bk/kr. doc-
dopHble 1 KanuiHble yoobpeHusi, BHECEHHbIE NoA NepBblil YKOC Tpas B Ao3ax PgyKgy
(BapuaHT 2) 1 PgK ;5o (BapraHT 6), NO3BOMUIN YMEHbLUMTL HAKOMNEHUe paanoHyknuaa
B CEHe NMepBoro ykoca B cpegHem Ha 39 n 57 % cooTBeTcTBEHHO. Hanbonbluee cHke-
Hne oTMeyveHo B 3acyLnmesom 2018 rogy, HanmeHbLlee — B 2017 rogy C NOBbILLIEHHbIM
yBnaxHeHuem (Tabn. 2).

A30THbIE YOOBPEHMS NPUMEHANN NO4 MHOTONETHME 3r1aKoBble TpaBbl B Ha4ane Be-
CEHHEero oTpacTaHus nog nepsbi ykoc B go3ax 60 n 80 kr/ra, nog BTOPOW yKOC — B
no3sax 40 n 60 kr/ra. Obwme 0o3bl nx konedanuck ot 100 go 140 kr/ra 4encTByoLLErD
BellecTBa Ha ABYX pocopHO-KanunHbIx doHax — PgoKi50 1 PggKygo.
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AkTuBHOCTb '¥’Cs B ceHe, BK/kr

BraxHbIN rog (1-1 ykoc)

3acywmsebli rog, (1-i

ykoc)

BnaxHbIl rog (2-i ykoc)

3acylunmebin rog (2-1

ykoc)

o Cpen,Hee 3HayeHve = [lnana3oH MUHUManbHbIX N MakCUMarnbHbIX 3Ha4YeHU

Puc. 1. BnusiHue ruapoTepMUYeckrx yCroBuii BereTaLMoHHOro neproaa Ha HakonneHve 137Cs

B CE€He MHOrOoieTHUX 3MaKoBbIX TpaB

Tabnuua 2
YaenbHasi akTUBHOCTb 137Cs B ceHe MHOTOMEeTHUX 3N1akoBbIX TPaB
B 3aBMCMMOCTHU OT [,03 MUHeparbHbIX yaoo6peHun (Bk/kr)
logbl CpegHee MpoueHT
BapuanT onkita 2016 | 20£1l7 [ 2018 saerme | K KOpH'II'-lpOJ'IIO
lMepsbil ykoc
1. KoHTponb 103,88 61,37 65,10 76,78 100
2. PgoKy50 — choH 1 71,03 48,32 21,36 46,90 61
3. ®oH 1 + Nygq g0 + 40) 67,68 38,95 26,39 44,34 58
4. ®oH 1 + N5 g0 + 40) 72,69 47,42 29,37 49,83 65
5. ®oH 1 + Nyyq (g0 + 60) 70,01 46,62 31,50 49,38 64
6. PgoKgp — tpoH 2 51,85 36,13 11,44 33,14 43
7. ®oH 2 + Nygg (50 + 40) 61,72 30,31 21,91 37,98 49
8. ®oH 2 + Nyyq g0 + 40) 66,19 39,91 24,26 43,45 57
9. ®oH 2 + Nyy0 (50 + 60) 64,75 40,67 27,82 44,41 58
Bmopou ykoc
1. KoHTponb - 73,97 50,08 62,03 100
2. PgoK150 — dpon 1 - 29,21 15,20 22,21 36
3. ®oH 1 + Nygg g0 + 40) - 38,61 20,30 29,46 47
4. ®oH 1 + Ny (g0 + 40) - 41,68 26,35 34,02 55
5. ®oH 1 + Nyyq g0 + 60) - 44,08 31,40 37,74 61
6. PgoK1g0 — dpoH 2 - 27,16 12,80 20,00 29
7. ®oH 2 + Nygq 60 + 40) - 42,03 15,78 28,91 47
8. ®oH 2 + Nyzq g0 + 40) - 37,07 21,05 29,06 47
9. ®oH 2 + Nyy0 g0 + 60) - 40,32 24,23 32,28 52
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BHeceHve noa nepsbin ykoc Tpas Ngy 1 Ngg HE NPUBENO K CYLLIECTBEHHOMY yCune-
Huo noctynneHus 137Cs B pacteHus. B cpeaHem 3a 3 roga nccriegoBaHuii Npu coaep-
XaHuM paguoHyKknuaa B ceHe Ha doHax 1 n 2 cootBeTcTBeHHO 46,90 n 33,14 Br/kr,
KOHLIEHTpauus ero B BapuaHTax ¢ go3amu aszota 60 u 80 kr/ra coctaBuna Ha oHe 1
44,34 n 49,83 bk/kr, Ha doHe 2 — 37,98 n 44,41 Bk/Kr COOTBETCTBEHHO.

B BapuaHTax ¢ nonHbiM (NPK) MrHepanbHbIM yoobpeHnem yaenbHas akTMBHOCTb
137Cs B ceHe nepBoro ykoca 6blra HXKe Mo CpaBHEHUIO C KOHTponem Ha oHe 1 Ha
35-42 %, Ha cpoHe 2 — Ha 42-51 %. B cpegHem 3a rogbl McCnegoBaHnUm MMHUMAaNbHoe
copepxaHue 137Cs B ceHe nepBoro ykoca (37,98 Bk/kr) oTMeveHo B BapuaHTe C npu-
mMeHeHnem 60 Kr/ra a3ota nog ykoc Ha dhoHe PgoK;gq.

AKTUBHOCTb '37Cs B ceHe TpaB BTOPOro ykoca Ha KOHTPOSie 3MEHSNOCh No rogam
o1 50,08 go 73,97 Br/kr. NMogkopmka Tpas Nnof BTOPOK yKOC kanvem B Jo3se 60 kr/ra Ha
doHax PggKgy (BapraHT 2) n PggK,o (BapraHT 6) CHU3UMO KOHLEHTPaLUMo pagnoHykK-
nunga B CeEHe BTOPOro yKOca Mo CPaBHEHMIO C KOHTPOSbHbIM BapuaHToMm ¢ 62,03 Bk/kr
0o 22,21 n 20,00 Bk/kr cooTBETCTBEHHO, Unu 64—71 %.

Btopas azoTHas nmogkopMka TpaB MpuBena K yBenuueHuto Hakonnexus 137Cs B
CeHe TpaB BTOPOro yKoca Mo OTHOLLUEHWUIO K (poCEOpHO-KanmnHeiM doHam. Tak, npu
BHeceHun N,q yaenbHas akTMBHOCTb PafMOHYKnAa B CeHe n3MeHsinacb Ha doHe 1
B npenenax 29,46-34,02 bk/kr, Ha doHe 2 — 28,91-29,06 Bbk/kr. B BapnaHTax c
npvMeHeHnem nopg BTopol ykoc Ng, cogepxanue '37Cs B ceHe coctaBuno 37,74 u
32,28 Bk/Kr COOTBETCTBEHHO.

PacueTbl koadpduumneHToB nepexopa (Kn) 137Cs 13 noysbl B MHOroneTHvEe TpaBbl
nokasanu criegytowee. 3a rogbl UCCNegOBaHNA B 3aBUCUMOCTU OT METEOPOSIOrnyec-
KMX YCINOBWIA BEreTaLMOHHbIX NepuoaoB pasnuuus B nepexoge 137Cs B MHOronetHue
TpaBbl NEPBOro ykoca gocturanu 4,3 pasa, BToporo ykoca — 3,3 pasa. Ha KoHTponsHOM
BapuaHTe KoahULNEHT Nepexona U3MEHSNCs Mo rogam Ans TpaB NepBOro ykoca B
npegenax — 0,51-0,87 Bk/kr: kbk/M2, ons BTOporo ykoca — 0,42-0,62 Bk/kr: Kbk/m?2
(Tabn. 3).

Tabnuya 3
KoaddpmumeHnTbl nepexoaa 137Cs B ceHO MHOToNeTHUX 3MakoBbIX TPaB
B 3aBUCMMOCTM OT A03 MUHepanbHbIX yaobpeHui (Bk/kr : kbk/m2)

BapwuaHT onbita Foas! Cpenriee
2016 | 2017 | 2018 aHaueHme Kn
lMepenbit ykoc
1. KoHTtpornb 0,87 0,51 0,54 0,64
2. PgoKy50 — poH 1 0,60 0,41 0,18 0,40
3. ®oH 1 + Nygq (g0 + 40) 0,57 0,33 0,22 0,37
4. ®oH 1 + N120 (80 + 40) 0,61 0,40 0,25 0,42
5. ®oH 1 + Nyyg (g0 + 60) 0,59 0,39 0,27 0,42
6. PgoK1gp — doH 2 0,43 0,30 0,10 0,28
7.®0H 2 + N100 (60 + 40) 0,51 0,25 0,19 0,32
8. ®OH 2 + Ny (50 + 40) 0,55 0,33 0,21 0,36
9. ®oH 2 + Ny (50 + 60) 0,54 0,34 0,24 0,37
Bmopol ykoc
1. KoHTpornb - | 0,62 0,42 0,52
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OkoHyaHue mabn. 3

BapuvaHT onbiTa Fone! Cpenree
2016 2017 2018 3HaveHve Kn
2. PyoKi50 — ®OH 1 - 0,24 0,13 0,19
3. ®oH 1 + Nygg (g0 + 40) - 0,32 0,17 0,25
4. ®oH 1 + Ny (g0 + 40) - 0,34 0,22 0,28
5. ®oH 1 + Nyyg (80 + 60) - 0,36 0,27 0,32
6. PgoKigg — dOH 2 - 0,23 0,07 0,15
7. ®oH 2 + Nygg (g0 + 40) - 0,36 0,09 0,23
8. ®OH 2 + Ny (50 + 40 - 0,31 0,12 0,23
9. ®oH 2 + N4 (50 + 60) - 0,34 0,13 0,24

docopHble 1 kanuitHble yoobpeHns B ao3ax PggKgy cHusnnm nepexon 137Cs u3
noyBbl B TpaBbl NnepBoro ykoca ¢ 0,64 o 0,40, unu Ha 27 % ,N0 OTHOLLEHWUIO K KOHTPO-
nto. MNpu BHeceHnn nog nepsbiv yKoc Ky, Takke Habnoganock CHXeHVe nokasaTtens
nepexoaa 137Cs u3 noysbl B pacteHus ¢ 0,40 oo 0,28 Bk/kr: kBk/M2.

MogkopMka TpaB BTOpPOro ykoca kanvem B o3e 60 kr/ra Ha dhoHax NpYMeEHeHUs
nop nepsbif YKOC PgoKgg PgoK1oo 0BECNEUMna yMeHbLUeHe No CPaBHEHMIO C KOHT-
pornemM KoadMUNEHTOB Nepexoda paguMoHyKnuaa B CeHO B cpegHem Ha 63 n 70 %
COOTBETCTBEHHO.

B BapraHTax ¢ BHECEHMEM pasnunyHbIX 403 a30THbIX YA0OpeHn KOIPULIMEHTHI
nepexofa 137Cs 13 no4Bbl B CEHO ObINM HECKOMNBKO BhILLE MO OTHOLLEHMIO K hOCOPHO-
KanunHeiM pboHaM. Ha TpaBax nepBoro ykoca oHv U3aMeHsnuck Ha poHe 1 ot 0,37 oo
0,42, Ha coHe 2 — ot 0,32 go 0,37 bk/kr: kbk/mM2. Ha TpaBax BToporo ykoca Kn 6binu
HecKonbKo Huxke U konebanuck B npegenax 0,25-0,32 Br/kr: kKbk/M2 Ha choHe PgyK 5o
n 0,23-0,24 Bk/kr: KBk/M2 — Ha coHe PgoKg0.

B pekomeHgaumsax no BeAeHUI0 CeNnbCKOXO3ANCTBEHHOIO NPOU3BOACTBA B YCNOBUAX
PafMoaKTUBHOIO 3arpsi3HeHUs AN nporHo3a copepxanust 137Cs n 90Sr B npogykumm
pacTeHVeBOACTBA, MPU NNaHMpoBaHUM Habopa KynbTyp Ans BO3AerblBaHWSA Ha 3arpsas-
HEHHbIX 3eMISIX, pa3MeLLEeHNst UX No NonsM ceBOOOOPOTOB M OTAEeSNbHbIM yyacTkam,
NCMNOMnb3YTCA YCpeaHeHHble KoahdunLumMeHTbl nepexoda AaHHbIX paguoHyKnMaoB 13
NMoYBbl B pacTEHMEBOOYECKYIO NPOAyKUuio [24].

OnpegeneHve 3a ABa yKOCa MHOTOMETHUX 31aKOBbIX TPaB CpefHMX Koaddu-
umeHToB nepexoaa 137Cs n3 TopdsHUCTO-TNEEBOM NOYBbI B CEHO Mokasano crne-
aytouwee. Ha koHTpornbHOM BapuaHTe (6e3 npumeHeHus ygobpennin) Kn coctasun
0,58 Bk/kr: kbk/M2. MpumeHeHNe HOCHOPHbIX U KanuiiHbliX yaoOpeHuin B Ao3ax
PgoKis0 (BapmaHT 2) obecneunno ymenbluernne ero go 0,30 Bk/kr: kKBk/M2, unu B
1,9 pasa. YBenu4deHue gosbl kanus 0o 180 kr/ra (BapmaHT 6) Takke cnocobcTBOBaNo
CcHMXeHuto nepexoaa ao 0,22 bk/kr: kbk/M2 (puc. 2).

A30THble yaobpeHue Ha oHe Py K5, MpuBenm k HekoTopomy nosbiteHmnto Kn 137Cs
B MHOrOMeTHMe 3MnakoBble TpaBbl Npy BHeceHun nx B gosax 120-140 kr/ra (BapuaHThbl
3 n 4). B 10 e BpeMs Ha 6onee BbICOKOM hOHE MPUMEHEHMUS KanuiiHbIX yaobpeHui
(PgoK1gg) 3HaYeHUs kKOapDULNMEHTOB Nepexoaa PagnMoHyKknmaa B CEHO W MPU NOBbI-
LUEeHHbIX A03aX a30THbIX yao6peHui (N4o0_149) HE Npesbiwanu 0,30-0,31 Br/kr: Kbk/m?2
(BapuaHTbl 8 1 9).
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BapuaHTbl onbiTa

ﬂCpenHee 3Ha4vyeHue - ﬂmanaaoH MWUHUManbHOTO ¥ MakCUMarbHOro 3HaYeHUn

Puc. 2. CpeaHue 3HaveHus koadduumeHToB nepexoga 37Cs u3 noysbl
B CEHO MHOFOMETHMX 3MaKoBbIX TpaB

Ha ocHoBaHuu koadhuumeHToB nepexoaa 37Cs B MHOroNneTHMe 3nakoBble TpaBhbl,
MONyYeHHbIX NP PasHbiX 403aX MPUMEHEHNSA MUHEparnbHbIX yA06peHuii, onpegerneHsbl
AONyCTMMble NNIOTHOCTU 3arpasHeHus noysbl (41;) npu Bo3aenbiBaHWM UX AN NOMy-
YeHWsi CeHa, NP1 CKapMIMBaHWM €ro MOrofIoBbIO C LIENbIO NONy4YeHUs LeNbHOro Moroka
1 Msica, OTBeYaloLmX pecnybnukaHcknum gonyctumsim ypoBHaM (PAY) n gonyctumbiv
YPOBHSAM, NPUHATLIM B pamkax TamoxxeHHoro coto3a (Y TC). PacyeTbl npoBoannuncs
no coopmyne [24]:

ay

rl = >
Aty K -37

rae A, — ponycTtumasi NIOTHOCTb 3arpsi3HEHMs1 MOYBblI paguoHyknuaom, Ku/kmz;
AY — pecnybnukaHCkun [ONYyCTUMbIA YpPOBEHb WAW AONYCTUMBIA YpPOBEHb B paMm-
kax TamoXeHHOro cot3a CoAepXaHus pagvoHyknuaa B npoaykuuu, bk/kr, n; K — Ko-
apmuneHT nepexoga paavoHyKknMaa M3 MNOYBbl B PaACTEHMEBOAYECKYIO MPOAYKLMIO,
Bk/kr : kBk/M2; 37 — koadpdULMeHT nepecyeta HKU/kr B BK/KT.

B cootBeTcTBMU ¢ PecnybnukaHckMMu OOMYCTUMbBIMU YPOBHAMU NSt NONyYeHNs
HOPMaTWMBHO YNCTOrO LienbHoro moroka (< 100 Bk/n) n maca (< 500 Bk/n) ypoBeHs 137Cs
B ceHe cocTaenseT 1300 Bk/kr. TexHudeckum pernamentom (TP TC 021/2011) «O Ge-
30MaCHOCTU MULLIEBON NPOOYKLMM» B paMmKax TaMOXEHHOTro Ccolo3a yCcTaHOBMNeH bonee
«KeCTKU» no cpaBHeHuto ¢ PLY-99 HopmaTtus Ha cogepxaHme 137Cs B Msice, KOTOpbIN
cocTtaensiet 200 Bk/kr. MoaTomy npegensHO AONYCTMMOE COAepXXaHue paguoHyknuaa
B CeHe Ans 3aKIoYnMTenbHON CTaamMm OTKOPMKU XXMBOTHbBIX MPUMEPHO B 2,5 pa3a Huxe
N He gorkHo npesblwaTtb 520 Bk/kr [25, 26].

YCTaHOBNEHO, YTO Ha TOPMPAHUCTO-TIIEEBON NOYBE C COAEPX)KAHUEM NOABUXHBIX
dopm cocopa 1 kanua 876 n 818 mMr/kr nouBbl COOTBETCTBEHHO Y BHECEHUMN (POC-
dOpHBIX 1 KanunHblX yaobpeHun B gosax PggK 50 1g9 ¥ @30THbIX yA06pEeHUii B A0-
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3ax Nygo_1490 MHOTOMETHME 3NaKOBbIE TPaBbl MOXHO BO3AenbiBaTh 6e3 orpaHnyeHun
no nNnoTHocTu 3arpssHeHns 137Cs (go 40 Ku/km2) ons npons3BOACTBa ceHa npu uc-
Nonb30BaHWM €ro Ha KOPM ANSA NOMy4YeHMs LeNIbHOro MOroKa 1 Msica, OTBEYaIOLLMX
pecnybnmMKaHCKMM HOPMaTUBHBIM TpebOoBaHMSIM NO COOEPXaHWU0 paguoHyKnmMaa
(tabn. 4).

Tabnuuya 4
DOonycTtumbie nnotHocTh (Kn/km2) 3arpsisHeHus 137Cs TopchsiHUCTO-rneeBomn nNo4Bbl
npu NPOM3BOACTBE CeHa MHOFOJIETHUX 311aKOBbLIX TPaB B 3aBUCUMOCTU
OT €ro KOPMOBOIo Ha3Ha4YeHus1

MMonyyeHne ceHa NepBoro ykoca | [lomyyeHue ceHa BTOPOro ykoca

BapuaHT onbiTa POY OYTPTC POY oy TP TC

1300 Bk/kr 520 Bk/kr 1300 Bk/kr 520 Bk/kr
1. KoHTporb 40,0 22,0 40,0 27,0
2. PgoKy50 — @oH 1 40,0 35,1 40,0 40,0
3. ®oH 1+ Nygp 40,0 38.0 40,0 40,0
4. ®0H 1 + Nigo g0 40 40,0 335 40,0 40,0
5. ®0H 1 + Ny 30+ 00) 40,0 335 40,0 40,0
6. Pogf1a0 — (hOH 2 40,0 40,0 40,0 40,0
7. ®0H 2+ Nigg 60+ 40) 40,0 40,0 40,0 40,0
8. oM 2 + N30 60 + 40) 40,0 39.0 40,0 40,0
9. ®oH 2 + N140 (80 + 60) 40,0 3810 40,0 40,0

[ns npousBoacTBa Msca ¢ cogepxanvem 137Cs o 200 Bk/kr HOpMaTMBHO YncToe
CEHO NepBoro yKoca MHOrONETHMX 3M1aKoBbIX TPaB BO3MOXHO MOMY4YnUTb Mpy NpuMeHe-
HUM a30THbIX YA06peHuii B 4o3e 100 Kr/ra npu NAIOTHOCTY paavoaKkTUBHOIO 3arpsi3HEHNS
noysbl 38,0-40,0 Kn/km2, a npu go3sax 120-140 kr/ra Ha doHe Py K5, Npy nnoTHoCc-
™ — Ao 33,5 Kn/km2, Ha coHe PgoK g0 — Npy nnotHocTn — fo 38 Kn/km2.

BbiBOObI

1. B 3aBUCUMOCTM OT METEOPONOTNYECKMX YCITOBUI BEreTaLMOHHbIX NepUoaoB pas-
nnyns B nepexope 137Cs B ceHO MHOIoNeTHMX Tpae NepBoro ykoca gocturatoT 4,3 pasa,
B CEHO BTOpOro ykoca — 3,3 pasa. Takune konebaHusi B cogepXaHum paguoHyknuaa B
NpOJyKUMM B 3HAYUTENBHON CTENEHN 0BYCNOBMEHbI YPOBHSAMM (DOPMUPYEMON NPOLYK-
TMBHOCTU TPaB.

2. BHeceHve nog neps.bin ykoc TpaB Ngy 1 Ngy HE CyLLeCTBEHHO yCUnMBaeT noc-
TynneHune 137Cs B pacTeHusi. BTopasi asoTHas nogkopmka Tpas B go3ax 40—60 kr/ra
noBblwaeT HakonneHue 37Cs B ceHe TpaB BTOPOro ykoca Mo OTHOLLEHWUO K dpocdop-
HO-KanuiHbIM poHaM. A30THble yaobpeHne Ha doHe PgoK 5, MPUBOAAT K HEKOTOPOMY
noBblLeHnto ko3dduuneHTa nepexona 137Cs B MHOroneTHue 3nakoBble Tpasbl Npu
BHeceHun ux B gosax 120—-140 kr/ra. B 1o e Bpems Ha 6onee BbICOKOM hoHe npu-
MEHEHUS KanuiHbiX yaobpeHui (PgoKigy) 3Ha4eHNA ero 1 npu NoBbILEHHbIX J03aX
a30THbIX yAo0bpeHnit (N4o0.140) He NpeBbiwatoT 0,30-0,31 Br/kr: KBk/M2.

3. Ha TophsiHncTO-rneeBoi noyse nNpu BHECEHUN POCHOPHBIX U KaNMNHbIX yaobpe-
HUI B fo3ax PggK,50.180 M @30THBIX YA06peHni B fo3ax Ny gg_149 MHOTOMNETHME 3M1aKoBbIe
TpaBbl MOXHO BO3enNblBaTb 6e3 orpaHnyYeHuii No NroTHOCTK 3arpsisHeHus 137Cs (oo
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40 Ku/km2) onsi nponsBOACTBa CeHa Npu UCMONb30BaHUKN €ro Ha KOpM Ansi NonyYeHus
LienbHOro MoJioka 1 Msica, OTBEYaKLLMX pecnybrnmkaHCKMM HoOpMaTUBHbLIM TpeboBaHM-
AIM NO cofepXkaHuto pagmoHyknuaa. [1na nponsBoAcTBa Msca ¢ coaepxaHuem 137Cs
00 200 Bk/kr HOpMaTMBHO YMCTOE CEHO NMEPBOrO YKOCA BO3MOXHO MOMYYMTb NpU Npu-
MEHEeHUN a3oTHbIX yaobpeHni B go3e 100 kr/ra npu NAOTHOCTM 3arpsi3HEHUS MOYBbI
38,0—40,0 Kn/km2, a npu gosax 120—140 kr/ra Ha dpoHe Py K45, Mpy nnoTHOCTM — Ao
33,5 Ku/km2, Ha doHe PgyK,go — Mpy nnoTHOCTM — o 38 Kn/km2.
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INFLUENCE OF NITROGEN FERTILIZERS ON ACCUMULATION OF 137CS
PERENNIAL CEREAL GRASSES ON PEARLY-GLAY SOIL

N. N. Tsybulka, G. V. Sedukova, E. B. Evseev, I. |. Zhukova

Summary

The application of Ngy_gg herbs under the first cut rates not significantly increase the
intake of 137Cs in plants. The second nitrogen fertilization of herbs in rates of 40—60
kg/ha increases the accumulation of the radionuclide in the hay of second-cut grass
with respect to the phosphorus-potassium backgrounds. Nitrogen fertilizers on the
background of PyoK 54 lead to a slight increase in the transfer factor of 137Cs to peren-
nial grass when they are applied in doses of 120—-140 kg/ha. At the same time, on a
higher background of the use of potash fertilizers (PqoK;g0), the radionuclide transfer
factor into hay and with higher rates of nitrogen fertilizers (N450.149) rates not exceed
0,30-0,31.

On peaty-gley soil, when phosphorus and potash fertilizers are applied in rates of
PgoK150.180 @nd nitrogen fertilizers in rates of Nyqo.149, PErennial grass grasses can be
cultivated without restrictions on the contamination density of 137Cs (up to 40 Ci/km?2)
for hay production when using it for fodder for receiving whole milk and meat meeting
the republican regulatory requirements for the radionuclide content. For the production
of meat with 137Cs content up to 200 Bqg/kg, regulatory clean hay of the first mowing
can be obtained using nitrogen fertilizers at a rate of 100 kg/ha with a soil contamina-
tion density of 38,0-40,0 Ci/km2, and at doses of 120-140 kg/ha against Pgy;K,5, with
a density of up to 33.5 Ci/km2, against a background of P4,K,4, with a density of up to
38 Cilkmz2.
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®PEKTUBHOCTb BO3[ENbIBAHUA TOPOXA
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W. C. CtanuneBuy, U. M. BorgeBuy, 0. B. NyTaTtuH
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BBEOEHUE

BaxHoe mMecTo B MMHepanbHOM NUTaHWW pacTeHUn 3aHumaeT MmarHun [1, 2, 3].
HepoctaTok 3TOro anemeHTa OrpaHuYMBaEeT ypOXKalHOCTb CENbCKOXO3SIMCTBEHHbIX
KynbTyp, CHUXKAET Ka4yeCTBO NpOoAyKUMW, OKasblBaeT BnsAHME Ha 3heKTUBHOCTb UC-
Norb30BaHUs a30THbIX, POChOPHBIX U KanuinHbix yaobpeHuii [4, 5].

BonbLIMHCTBO NccneaoBaHWn Mo N3yYeHW0 MarHMeBOro NUTaHNS MPOBOAMUITOCH Ha
nerknx noyeax ¢ geduunTom mMarHus. B cBa3M ¢ CUCTEMHBIM M3BECTKOBAHMEM KUC-
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