YK 633.1/.2 : (631.84+631.83) : 546.36 : 631.445.12
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AHHOTauuA

YCTaHOB/IEHO, YTO Ha TOPGAHOM MA/IOMOLLHOM no4yse
NpMMeHeHWe nog, — MHoroneTHue  6060BO-3/1aKOBble
TpaBbl PgKa (Kiso MoA, nepsbii yKoc M Kg nog BTOpOi
YKOC) CHUKaeT coaepxaHue ¥’Cs B ceHe B 2,2-3,0 pasa.
BHeceHMe a30THbIX yaobpeHun B obwmx gosax ot 30 go
90 Kr/ra Ha ¢oHe PgKig YMeEHbLIAET KoHUeHTpaumo ¥7Cs
B CeHe MepBoro ykoca B cpeaHem B 1,7-2,0 pasa, B ceHe
BTOporo ykoca B 1,5-1,9 pasa. Ha TopdaHucTo-rneesoit
nouse pocdopHble U KanuiHble yaobpeHus B Ao3ax PgyKg
CHUKatoT nepexos, *’Cs B MHOroseTHME 3/1aKoBble TpaBbl
nepBoro ykoca Ha 27—28 %. MNpw BHeceHWW Nog, Nepsblii YKOC
K120 TaKKe Habnogaetca cHuxeHune noctyniexus *’Cs us
MouBbl B pacTeHus. MoLKopMKa TpaB BTOPOro yKoca Kainem
B #03e 30 Kr/ra Ha poHe PyyKqo 0BECeuMBaET ymeHbllieH e
KO3pPUUMEHTA Nepexosa PaamMoHyKanaa B ceHo Ha 50 %.
BHeceHMe noga nepsblil YKOC 31aKoBbIX TpaB Ng M Ng He-
CYLLECTBEHHO YBEeNMYMBAET NocTynieHne ¥’Cs B pacTeHus.
BTopasn a3oTHaA NogKOpMKa TpaB NPMBOAMUT K HEKOTOPOMY
yBeNMYeHno HakonaeHua *’Cs B ceHe TpaB BTOPOro
yKoca. MoctynieHune *’Cs B ceHO Npu NOBbILWEHHbIX 403aX
a30THbIX yaobpeHuii (N ) CHUXKaeTcA Ha BbICOKOM hOHe
NPUMEHEHMA Kanus.

120-140

Knrouesble cn108a: mopgaHas MaAnoMOUHAGA 10Y8a,
mopgaHucmo-aneesas no4aa, *’Cs, akmusHoCcMsb, KO3 u-
uueHm rnepexoda, a3omHsle U KasnuliHbie yoobpeHus, 003bl,
MHo20s1emHue 606080-3/10K08bIE U 3/10K08ble MPABbI.

Abstract
N. N. Tsybulka, A. V. Shashko, I. I. Zhukova, E. B. Evseev

INFLUENCE OF NITROGEN AND POTASH FERTILI-
ZERS ON THE ACCUMULATION OF *’Cs BY PERENNIAL
LEGUME-CEREAL AND CEREAL GRASSES ON PEAT SOILS

It has been established that on peat shallow soil, the
use of PgoKyso (Kigo for the first grass cutting and Ky, for the
second grass cutting) under perennial legume-cereal grasses
reduces the ¥’Cs content in hay by 2.2-3.0 times. The use of
nitrogen fertilizers in total rates from 30 to 90 kg/ha against
the background of PgKyg, reduces the concentration of **’Cs
in the hay of the first cut by an average of 1.7-2.0 times, in
the hay of the second cut by 1.5-1.9 times. On peaty-gley
soil, phosphorus and potash fertilizers in rates of PgoKgg
reduce the transfer of 3’Cs into perennial grasses of the first
cut by 27-28 %. When Ky, is introduced for the first cut, a
decrease in **’Cs input from the soil into plants is observed.
Top dressing of grasses of the second cut with potassium at a
dose of 30 kg/ha against the background of PggKqq provides
a 50 % decrease in the coefficient of radionuclide conversion
into hay. The introduction of cereal grasses N, and Ng, for
the first cut does not significantly increase the **’Cs intake
into plants. The second nitrogen fertilization of grasses leads
to a slight increase in the accumulation of **’Cs in the hay
of the grasses of the second cut. The intake of *’Cs in hay
at increased doses of nitrogen fertilizers (N1,0_140) decreases
against a high background of potassium use.

Keywords: shallow peat soil, peaty-gley soil, *¥’Cs,
activity, transfer coefficient, nitrogen and potassium
fertilizers, rates, perennial lequme-cereal and cereal grasses.

BsepeHue

B cenbCKOX03sMCTBEHHOM MO/Ib30BAHUMN CEN-
yac HaxogmtcAa 825,4 TbIC. ra 3emenb, 3arpsA3HeH-
HbiIx *’Cs B pe3ynbTaTe aBapun Ha YepHobblIbCKOM
A3C [1]. MHOroYMcneHHble UCCNea0BaHUS MOKa-
3a/11, YTO reHeTMYyecKkne ocobeHHOCTM M CBOMCTBA
NoyYB ABAAKTCA OAHUM U3 BaxKHeNULWNX GpaKTopos,
onpeaenaArLmMX MNpoLeccbl copbuun pagnoHy-

KMAO0B B MOYBEHHO-MOI/IOLAIOWEM KOMMIEKce
M WNHTEHCMBHOCTb MOCTYM/JIEHUA UX B PacTeHus.
Mpobnembl B UCMONb30BAHMMU 3arpA3HEHHbIX pa-
AVOHYK/IMAAMWU  CENbCKOXO3ANCTBEHHbIX 3eMeflb
CKOHLEHTPUPOBAHbI MPEUMYLLECTBEHHO Ha ner-
KWMX MO rpaHy/IOMETPMYECKOMY COCTaBY NecYaHbIX,
nepeyBaXKHEHHbIX a/toBUabHbIX, TOPPAHO-60-
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NOTHbIX, TOPPAHO-TNEeeBbIX, TOPOAHNCTO-TNEEBbIX
N TOpPAHO-MUHEPANbHBIX MOYBAX Pa3HOM CTe-
neHn perpagaumm, KOTOpble XapaKTepusyroTcA
BbICOKMMM NapameTpamm nepexoga *’Cs u *°Sr B
pPacTeEHMEBOAYECKYID MPOAYKLMIO. YCTAaHOBNEHO,
YTO KO/IMYECTBEHHbIE NapameTpbl nepexoda *¥’Cs
B NPOAYKLMIO CEe/IbCKOXO3ANCTBEHHbIX KY/bTYP Ha
rmapomopdHbIx TopdaHbIX noysBax B 1,5-6,0 pasa
BbllLE MO CPAaBHEHMIO C NMOYBAMM AaBTOMOPPHOro
psza. 9TM no4ysbl Hanbosee KPUTUYHBI ANA NONY-
YeHMA CENbCKOXO3ANCTBEHHOM NPOAYKUMM C Ao-
NYyCTUMbIM COAEPKAHMEM PAAMNOHYKANAOB.

B KauecTBe Ce/IbCKOXO3ANCTBEHHbIX 3eMeNb B
benapycn ncnonbsyrotca 1068,2 TbiC. ra ocyLUeH-
HbIX TOPOAHbIX NOYB, B TOM YNCE HA TEPPUTOPUN
PAANOAKTMBHOTO 3arpsasHeHma — okono 245,0 Tbic.
ra, n3 Hux 83,0 TbIC. ra C MOLLHOCTbIO TOPGAHOTO
cnost meHee 0,5 m. B cpeaHem Ha KaxKapli M3 55
3arpA3HeHHbIX PAAMOHYKAMAAMMU  AAMUHUCTPA-
TUBHbIX PaliOHOB NPUXOLMUTCA OKONO 4 TbIC. ra TOp-

Martepuanbl U metoabl MCCI'Iep,OBaHMﬁ

NccneposaHua nposogmanck 8 2012-2019 rr.
B CTaLLMOHAPHbIX NONEBbLIX OMNbITaX HA TEPPUTOPUM
3emnenosibzoBaHus KCYM «CUHKeBUYCKMN» Jly-
HUHeLKoro p-Ha bpectckoi 06.1. O6bekTaMm Uc-
cnepoBaHUI ABNANUCE: TOPPAHAA MAZIOMOLLHAA
HM3WMHHAA OCyLleHHaa Mo4YBa, Pa3BMBaAKOLLAACA
Ha TPOCTHMKOBO-OCOKOBbIX Topdax, noactuiae-
MbIX C ry6uHbl 0,61 M CBA3HBIMW ApeBHeEaNNt0-
BMaNbHbIMW MecKamu; TOPPAHUCTO-T1IeeBan HU-
3MHHAA OCyLleHHaA Mo4Ba, Pa3BMBAMOLWLAACA HA
TPOCTHMKOBO-0COKOBbIX TOpdax, NoACTUIAEMBIX
C rnybuHbl 0,26 M CBA3HbIMW ApPEBHEAN/OBU-
anbHbIMM Neckamu. MouBbl XxapakTepmnsosBanacb
cneyrowmmm arpoxmMmmnyecKMMmn nokasatenamm
(T,): TopdpaHas manomowHas — pHyq— 5,44; co-
JepaHne opraHu4veckoro selectsa — 53,1 %;
cogeprkaHue obuero asota — 1,54 %; copepka-
HME MWUHEepanbHOro asoTa — 36,2 Mr/Kr nouysbl;
cogeprkaHne noasuxkHoro ¢ocdopa U Kanusa
COOTBETCTBEHHO 737 1 665 mr/Kr nousbl; TOpdA-
HucTo-reeBasa — pHyq — 5,38; cogepkaHune op-
raHmMyeckoro Bewectsa — 64,0 %; cogepaHue
obuwero a3oTa — 1,72 %; cogepkaHue MUHepab-
HOro asota — 55,7 mr/Kr nousbl; cogepXaHue
nogsu»kHoro ¢ochopa M Kanmsa COOTBETCTBEHHO
875 1 805 mr/Kr nousbl. MNOTHOCTb 3arpsA3HEHUS
nous *¥’Cs coctasnana 3,2-5,1 Ku/km.

B 2012-2014 rr. Ha TopdAHOM MaNOMOLLHOM
noyse BO3A4e/bIBaIM MHOTo/1IEeTHIOO 6060B0O-3/1a-
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GAHBIX NOYB C Pa3/IMYHON MOLLHOCTbIO TOPPAHOTO
cnon. B page palioHoB Monecckoro permoHa stm
MOYBbl COCTABAAOT OCHOBY CE/IbCKOXO3AMCTBEH-
HOro 3em/1enosib3oBaHua [2].

MpMeHUTEeNbHO K TOPdAHBIM MOYBAM aKTy-
a/IbHO M3y4YeHWe BANSIHUA pPasHbIX [03, CPOKOB
BHECEHUS U COOTHOLLEHWUIM a30THbIX U KaZMNHbIX
yoobpeHunin Ha noctynneHne ’Cs B Ce/ibCKOXO-
3AMCTBEHHbIE Ky/IbTYpbl (B YaCTHOCTM, B MHOTO/1ET-
HWe TpaBbl), onpeaeneHne ONTUMAJbHbIX YPOB-
Hel a30THOrO M Ka/IMMHOMO MUTAHUA PaCTEHUN,
obecneymBalolMX MUHUMAJIBHOE HaKomM/eHue
PaAMOHYKIMAA B NPOAYKLUMN U BbICOKYHO 3Pdek-
TMBHOCTb a30THbIX U Ka/IMAHbIX yA00peHNA.

LUenb gaHHOM paboTbl — YCTaHOBUTL BAUAHUE
003 N CPOKOB MPUMEHEHMA a30THbIX U KaZIMNHbIX
yoobpeHuit Ha HakonneHue *’Cs B ceHe MHoroneT-
HMX 6060BO-31aKOBbIX W 3/1aKOBbIX TPaB Ha TopdA-
HOM MaNOMOLLHOM 1 TOPPAHUCTO-T/IEEBOIN NOYBAX.

KOBYIO TPaBOCMECb, BK/IOYAIOLLYIO TUMOEEBKY
JIYrOBYO, OBCAHWULYY NIYFOBYIO, KOCTpeL, 6e30CTbIi
n naaseHew, poratbi. B 2016—-2019 rr. Ha Topdn-
HUCTO-rNEeeBOM No4yBe BO3AE/bIBaM MHOrOMET-
HIOIO 3/1aKOBYIO TPaBOCMECH, BK/IHOYAIOLLYHO TU-
MOoGbEEBKY NYroBYI0, OBCAHULLY JIYTOBYIO, KOCTPEL,
6e30CTbli.

Cxembl OMbITOB C NPUMEHEHWEM Pa3HbIX 403
MMUHepanbHbIX yaobpeHnit noa 6060B0-3/1aKo-
Bble M 3/1aKOBble TPaBbl NPUBeAEHbI B Tabn. 1.

OnbITbl NPOBOAUAN B 4-KpaTHOW MOBTOPHO-
CTW, pa3MeLleHne AeNIAHOK — PaHA0MU3NPOBaH-
Hoe. O6Las naowaab AensHkM — 20 m?, yueTHan
naowaab — 12 m? ExerogHo nposoaunM ABa
yKOCa TpaB, YPOXAaMHOCTb CeHa MepecyuTbiBa-
M Ha 16%-10 cTaHAAPTHYI BAAXKHOCTb. Y6opKa
TPpaB OCYLLECTB/ANACh BPYUYHYIO, NOAENAHOYHO.

Arpoxmmuyeckme aHanu3bl BbINO/HSA-
M B cooTBeTcTBMU C Aencteyowmmn OCTa-
MU. YOenbHylo akTMBHOCTb *7Cs B MOYBEHHbIX
npobax onpegensann Ha y-P—cnekTpomertpe
MHKC-AT1315, B pacTuTenbHbiXx 06pasuax — Ha
y-cnekTpomeTpuyeckom Komnnekce Canberra-
Packard. NMonyyeHHble aaHHble obpabaTbiBanu
MeToAaMM AUCMEPCUOHHONO U KOPPEeNsALMNOHHO-
ro aHaNM30B C UCMO/Ib30BAHNEM KOMMbIOTEPHO-
ro nporpammuoro obecnevenus (MS Excel 7.0,
Statistica 6.0).
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Tabnaunua 1. Cxembl NPUMEHEHUA MUHEpPanbHbIX YA06peHuin
nop, 6060B0-31aKOBbIE U 3/1aKOBble TPaBbl

[o3bl ynobpeHnin nog 1- ykoc, | [o3bl yaobpeHuii nog, 2-i yKoc,
BapuaHTbl onbiTa Kr/ra a.B. Kr/ra A.B.
N P | K N | P | K
CxeMa NpUMeHeHMsA MMHepanbHbIX Yo06peHni
nog, 6060B0-3/1aK0BbIE TPaBbl Ha TOPHAHON MaZIOMOLLHOM MoYBe
1. KoHTponb (6e3 yaobpeHnit) - - - - - -
2. PgoKip0 - 90 120 - - -
3. PooKig0 - 90 120 - - 60
4. PyoKyag - 90 180 - - 60
5. N3oPgoKig0 30 90 120 - - 60
6. NeoPaoKiso 30 90 120 30 - 60
7. NggPgoK1s0 60 90 120 30 - 60
CxeMa NpuUMeHeHMs MUHepPanbHbIX yaobpeHni
nog, 31aKoBble TPaBbl HA TOPPAHUCTO-IIEEBON NOYBE

1. KoHTposnb (6e3 yaobpeHnit) - - - - - -
2. PgoKiy0 - 90 90 - - 30
3. PgoKiso - 90 90 - - 60
4. PyoKygo - 90 120 - - 60
5. N3goPooKisg 60 90 90 40 - 60
6. N150PgoKss0 80 90 90 40 - 60
7. N14gPooKyso 80 90 90 60 - 60
8. N1ooPsoK1s0 60 90 120 40 - 60
9. N1»0PgoK1g0 80 90 120 40 - 60
10. N140Pg0K150 80 90 120 60 - 60

Pe3ynbTtaTbl UccnegoBaHuii u Mx obcyKaeHue

MHOroneTHAA NpPakTMKa NPUMEHEHUA KOM-
NnaeKca 3alNTHbIX MEPONPUATUIN Ha 3arpA3HeH-
HbIX PaAUOHYKANAAMU CEIbCKOXO3ANCTBEHHbIX
3eM/sX NOKasana, 4To Hambonee adPpeKTUBHbI
arpoOXMMMYECKME MEpPbI: U3BECTKOBAHME KUCAbIX
noys, MPUMEHEHMe MOBbIWEHHbIX 403 pocdop-
HbIX M KaIMNHbIX yAobpeHnin. Ha noysax pasHoro
reHesuca noj BAUSHUEM KaJIMMHbIX yA0bpeHni
noctynneHve ¥’Cs B CeAbCKOXO3ANCTBEHHbIE
KYNbTYPbl MOXKeT ymeHbLaTbca oT 2 go 20 pas
[3, 4].

MonoxuTenbHasa pPosb KaaUHbIX yoobpeHui
B CHU)KEHMM MOCTYN/JEHUS PagUOHYKANAOB B
CE/IbCKOX03AMCTBEHHYIO NMPOAYKLMIO BO3pacTaeT
Ha ¢poHe ONTUMabHbIX MapPaMeTPOB MUHEpPaSIb-
HOTO MWUTaHWA pacTeHWin. BHeceHMe KanuMHbIX
yAOOPEHNI COBMECTHO C APYrMMU MUHEepasb-
HbIMW W OPraHUYECKMMWU YA0OPEHUAMU U XU-
MWYECKMMM MeNIMOpaHTaMKn crnocobcTeyeT Mo-
AnduKaumm sPpPeKTMBHOCTU KanA B CHUMKEHUM
nepexoga *’Cs B NpoAyKuUMio pacTeHMEBOACTBA
[5]. Mpu cbanaHcMpoBaHHOM a30THOM W ¢oc-

GOpPHOM MUTAHUK KaJIMHbIE YA0OpPEeHMA CHUXKa-
v noctynnenue ¥’Cs B pacteHus B 2—3 pasa [6].

B xoae nccnenoBaHui, NnpoBeaeHHbIX HA TOp-
bAHON MaIOMOLLHOM OcyLleHHOoM noyse B 2012—
2014 rr., U3y4EeHO B/MAHME BO3pPACTAIOLWMX [03
Ka/IMNHbIX yA0bpeHnit Ha HakonaeHue ¥’Cs mHo-
rofieTHUMM 6060BO-3/1aKOBbIMM TpaBamu. Tak,
2012 n 2014 rr. xapaKTepmn3oBaanUcCb Mo cTeneHun
YBAX*KHEHUA KaK BnaxkHble (MK coctaBuam coot-
BeTcTBeHHo 1,66 1 2,02), a 2013 roa, 6bin cnabo-
3acywnmsbiM (I'TK paseH 1,16).

Mpn nAoTHOCTU 3arpasHeHua noysbl *7Cs
4,5 Kn/km?  copepskaHve paauvoHyKAMAa Ko-
nebanocb No rogam Ha KoHTpone ot 29,77 o
256,48 BK/Kr. Pazannuus B aktmeHoctu *7Cs B Tpa-
Bax MepBoro ykoca gocturanun 1,4 pasa, BTOpOro
yKoca — 3,6 pasa, a mexay ykocamu — 8,6 pasa.
B uenom 3a roapl UccnefoBaHUN yaenbHas akK-
TMBHOCTb *’Cs B ceHe He npesbiwana 350 BK/Kr
(tabn. 2).

dochopHble U KanuliHble yaobpeHusa, BHe-
CeHHble MoA MepBbl YKOC TPaB B A03aX PgyKi,o
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npu cogepxaHum B noyse P,O: u K,0O cooTsert-
CTBEHHO 737 1 665 Mr/Kr No4Bbl, yMEHbLUAAN Ha-
KonneHue *’Cs B 3aBUCMMOCTM OT rog,a No/b30Ba-
HWSA TpaB B ceHe NepBoro ykoca ot 20 go 43 %, B
ceHe BTOporo ykoca — ot 29 g0 40 %, a B cpeHeEM
CHUMXeHne coctasmno 29 n 34 % cooTBeTCTBEH-
Ho. MNpumeHeHMe nog nepBbiA YKOC TpaB 403bl
Kanua 180 Kr/ra Takxe 6b110 3pHeKTUBHbIM. AK-
TUBHOCTb PAAMOHYKANAA B CEHE YMEHbLUMIACL B
cpeaHem c 25,17 no 15,81 BK/kr, nam B 1,6 pasa.

MoaKopMKa TpaB Nog, BTOPOI YKOC Kannem B
no3e 60 Kr/ra AencTByloLEro BelecTsa Ha poHe
PyoKi50 (BapmaHT 3) cnocobctBoBana ymeHbLue-
HUIO coaepaHua ¥’Cs B ceHe No OTHOLWEHUIO K
KOHTPO/IO B cpegHem B 2,2 pasa, NO OTHOLLEHUIO
K BapuaHTy C PgoK;,0 — B 1,5 pasa. Mpun BHeceHnun

Kgo NOA, BTOPOM yKOC HA POHE PyoK g, (BapuaHT 4)
TaK»Ke HabtAaN0Chb CHUMEHNE aKTUBHOCTM 37Cs
B CEHe Mo CpaBHeHuto ¢ BapuaHTom 3 ¢ 66,93 go
49,02 BK/Kr.

Pacuetbl KoadpdpuumenTos nepexoga *’Cs us
no4ysbl B MHOroneTHMue 6060B0-3/1aKoBble TPaBbl
nokasanu cneaytwoulee. 3a rogpl MCCeg0BaHNUN
B 3aBMCMMOCTM OT METEOPO/IOTMYECKUX YCIOBUNA
BereTaLMOHHbIX NEePUO/0B Pas/iMuns B nepexoae
137Cs B ceHo nepsoro ykoca gocturanau 3,0 pasa,
B CeHO BTOpOro ykoca — 4,0 pa3a. Ha KOHTpoOb-
HOM BapuaHTe (6e3 yaobpeHuit) KoappmuneHT
nepexoga U3MeHSA/CA No roaam AN Tpas Nepso-
ro yKoca HesHauuTenbHo, B npegenax 0,21-0,24
BK/Kr: KBK/M?, TOraa Kak Ans BTOPOro yKoca OH
meHaAnca ot 0,47 po 1,57 BK/kr: Kbk/m? (Tabn. 3).

Tabnunua 2. YaenobHaa akTMBHOCTb *’Cs B ceHe MHOroneTHMX 6060B0-31aK0BbIX TPaB Ha TOPpAHOMN

Ma/ZIOMOLLHOM NouYBe B 3aBUCUMOCTHU OT A,03 PocPOpPHbIX U KanuiiHbiX yaobpeHuii, BK/Kr

BapwuaHTbl onbiTa fope! Cpeanes oLt
2012 2013 ‘ 2014 3HavyeHune K KOHTpO/IO

MepBbIii yKOC

1 KoHTposnb 40,50+9,96 | 36,37+10,78 | 29,77+6,91 35,55 100

2 PgoKia0 23,26+ 6,54 29,13 +7,57 23,11+5,93 25,17 71

3 PgoKisg 24,10+ 5,87 27,87 £6,75 22,79+5,23 24,92 70

4 PyoKyag 12,67 £3,52 17,17 £ 4,57 17,60+ 4,28 15,81 44
BTopoi ykoc

1 KoHTposnb 71,36 £17,48 | 123,52 + 30,54 | 256,48 £ 69,94 150,45 100

2 PgKia0 42,64 +£11,87 | 87,32+23,19 | 167,29 £ 40,22 99,08 66

3 PgoKisg 37,63+9,57 | 63,39+16,02 | 99,77 £ 25,93 66,93 44

4 PyoKyag 27,04+7,06 | 59,48+ 13,82 | 60,55 14,21 49,02 33

Tabnuua 3. KoadppuumeHtbl nepexoaa *’Cs B ceHo MHOroneTHux 606080-31aKoBbIX TpaB
Ha TOpPAHOI MANOMOLLHOM NoYBe B 3aBUCUMOCTU OT 4,03 GOCPOpPHbIX U KaIMUHDbIX yA06peHwnid,
BK/Kr: KBK/Mm?

BapuaHTbl onbiTa foRb! i D
2012 2013 ‘ 2014 3Ha4yeHune K KOHTPO/IIO

MepBbIi yKOC

1 KoHTponb 0,21 0,24 0,21 0,22 100

2 PgoKiag 0,13 0,18 0,18 0,16 73

3 PgoKigo 0,14 0,16 0,17 0,16 73

4 PgoKyag 0,07 0,11 0,12 0,10 45
BTopoi ykoc

1 KoHTposnb 0,47 0,82 1,57 0,95 100

2 PgoKia0 0,26 0,52 1,12 0,63 66

3 PgoKis0 0,22 0,42 0,65 0,43 45

4 PyoKyag 0,16 0,39 0,39 0,31 33

38




®ocdopHble U KanuiiHble yaobpeHua B A03ax
cooTBeTcTBeHHO 90 1 120 Kr/ra cHM3UAM Napame-
Tpbl nepexoga *’Cs 13 no4sbl B Tpasbl NEPBOro
W BTOPOro ykocos Ha 27-34 %. lNpwu BHeceHun
nog, BTOpom yKoc Ky Ha poHe PyyK;,, NOKasaTens
nepexoga *’Cs 13 nousbl B PacTeHUs CHU3UACA
c 0,63 0o 0,43 BK/Kr: Kbk/Mm2. MpumeHeHMe nog,
nepsbli YKoC PgyKigo 1 NoOA BTOpPOM yKOC K¢ (Ba-
puaHT 4) ymeHbwnno KoadpduumeHT nepexopa
137Cs no oTHowWeHwMto K BapuaHTy 3 (PgoK;50) B Tpa-

1 v
mon pon3BoACTBO

Bbl nepBoro ykoca ¢ 0,16 go 0,10 BK/Kr: Kbk/m?,
B TpaBsbl BTOporo ykoca — ¢ 0,43 go 0,31 BK/kr:
KBK/Mm?2.

YcTaHOB/IEHa TecHas B3aMMOCBA3b KO3pPu-
uneHToB nepexoga *’Cs B C€HO MHOTONETHUX
6060B0-31aKOBbIX TPAB C YPOBHEM WX MPOAYK-
TMBHOCTU. C MOBbIlLIEHMEM A03 Ka/JUWHbIX Ya0-
6peHnin HabNaaNoCh YBE/IMYEHME YPOMKANHO-
CTM U, COOTBETCTBEHHO, YMEHbLLEHNE nepexoaa
pPaAMoHYKIMAa B ceHo (puc. 1).
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Puc. 1. 3aBUCMMOCTb KOapPuumeHToB nepexosa *’Cs M3 NoYBbl B CEHO MHOTO/IETHUX 6060BO-3/1aK0OBbIX
TPaB OT YPOBHA MUX NPOAYKTUBHOCTM MPU BHECEHMM PA3HbIX 4,03 KaMNHbIX YA406peHM

Tabnnua 4. YaenoHaa akTMBHOCTb 7C

S B CéHeé MHOro/1IeTHUX 3/1aK0BbIX TpaB

B 3aBMCMMOCTM OT 4,03 $0oCcPOPHbLIX U KaNUUHDbIX yaobpeHuii, BK/Kr

BapuaHTbl onbiTa ot CpEp=s Il
2016 2017 2018 2019 3Ha4eHne K KOHTPO/ItO

MepBbIi yKOC

1 KoHTposb 103,88 81,37 65,10 36,12 71,62 100

2 PooK120 (90+30) 71,66 47,89 21,09 21,31 40,49 57

3 PgoK150(90+60) 71,03 48,32 21,36 20,12 40,20 56

4 PooK180(120+60) 51,85 36,13 11,44 17,21 29,16 41
BTopoit ykoc

1 KoHTposnb - 73,97 50,08 49,41 57,82 100

2 PgoK 120 (90+30) - 30,58 17,38 31,32 26,42 46

3 PgoK150(90+60) - 29,21 15,20 28,41 24,27 42

4 PooKi180(120+60) - 27,16 8,80 25,53 20,49 35
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B 2016—2019 rr. U3y4eHO BAUAHWE A03 KaNunii-
HbIX yaobpeHuit Ha HakonneHue *’Cs mHoronert-
HUMM 3/1TAKOBbIMW TPaBaMM Ha TopdsHUCTO-INee-
BOM ocylueHHOW nouyse. Mo cTeneHn yBnaxKHeHuA
2016r. 6bin cnabosacywamsbim, 2017 1. — BAAXK-
HbiM, 2018 r. — 3acywnmebim, 2019 r. COOTBETCTBO-
Ba/1 ONTUMA/IbHbIM KMMATUYECKMM ycnoBuam. MK
COCTaBWAM cooTBeTCTBEHHO 1,28, 2,24, 0,97 1 1,30.

3a rogbl UccnenoBaHUi yaenbHas akTMBHOCTb
pPaAMOoHYKIMAA B ceHe He npesblwana 150 BK/Kr
npu gonyctumom cogepaHum 1300 BK/Kr ana
CKapMAUBaHUA AOMHOMY MOroA0BbIO MPU MOAy-
YeHMM LeNbHOro MooKa 1 520 BK/Kr ana ckapm-
JINBAHMA MOronoBbio NpuU nonyyeHnn maca. Co-
neprkaHue ¥Cs B ceHe TpaB nNepBOro yKoca Ha
KOoHTposie (6e3 npumeHeHua yaobpeHuit) Kone-
6anocb no rogam ot 36,12 go 103,88 BK/Kr 1 B
cpeaHem coctaBuio 71,62 BK/Kr.

®ochopHble M KanuiHble yaobpeHws, BHe-
CeHHble MoA, MepBbli YKOC TpaB B A03ax PgyKg,
(BapnaHTbl 2 1 3), YyMEHbLUANN HaKoMNieHue pa-
OVNOHYKAMZQ B CEHe NepBOro yKoca B 3aBUCK-
MOCTHM OT roga nonb3oBaHuA Tpas oT 21 ao 67 %,
B cpeaHem Ha 43 %. Hambosnbluee CHUXKeHWe OT-
meyeHo B 3acywamnsom 2018 r., HaMmeHbLlee — B
2019 r. c onTMManbHbIM yBAAKHEHNEM. [TpumeHe-
HWe noa, Nepsblid YKOC TpaB A03bl Kaaua 120 Kr/ra
(BapuaHT 4) TaKxe 6b110 3PPEKTUBHBIM. YAebHas
aKTMBHOCTb *’Cs B CEHE YMEHbLUNIACh B CpeaHeM
¢ 40,20-40,49 po 29,16 BK/Kr, naun Ha 27-28 % no
OTHOLLIEHMIO K BapuaHTy Py Ky, (Tabn. 4).

CogaeprkaHue *’Cs B ceHe TpaB BTOPOro yKoca
Ha KOHTPO/sIe U3MEHANOCL NO rogam ot 49,41 po
73,97 BK/Kr. NoaKkopMKa Tpas noj, BTOPO YKOC

Kanvem B gose 30 Kr/ra Ha ¢oHe PyKy, (Bapu-
aHT 2) cnocobCcTBOBaNA YMEHbLUEHUIO YAENbHOM
aKTMBHOCTM *’Cs B c€He MO OTHOLIEHMUIO K KOH-
Tponto B cpeaHem c 58,72 o 26,42 Br/Kr, nunu
b6onee yem B 2 pasa. BHeceHue nog BTOPOI YKOC
Kgo Ha POHax PyoKqg (BapmaHT 3) 1 PyKy,o (Bapu-
aHT 4) He cnocobcTBOBANO CYLLECTBEHHOMY CHU-
YKEHMIO NOCTYNNEHUA PAaAMOHYKAIMAA B CEHO NO
CpaBHEHWUIO C BApUaHToOM 2.

PacueTbl KoapPpuumeHToB Nnepexoaa *’Cs 13 no-
YBbl B MHOFO/IETHWE TPABbl NMOKa3an ceaytoLee.
3a rofibl UccneaoBaHUiA pasnuymns B nepexoae *’Cs
B MHOrO/IETHME TPaBbl MEPBOro M BTOPOrO YKOCOB
nocturanm 3,3 pasa (B 3aBUCMMOCTM OT METEOPO/IO-
FMYECKMX YCNOBUI BEreTaLuMoHHbIX NePUOA0B).

Ha KoHTponbHOM BapuaHTe Ko3dPUUMEHT
nepexoga WU3MeHANCA MO rogam Ansa Tpas nep-
BOro ykoca B npegenax 0,30-0,87 BK/Kr: Kbk/m?,
ANA BTOpOro ykoca — B npegenax 0,41-0,62 b/
Kr: KBK/m?. ®ochopHble n KanuiiHble yaobpeHus
B 033X PyoKg, CHM3MAM nepexosd *'Cs 13 nousbl
B TpaBbl nepsoro yKoca ¢ 0,56 go 0,34-0,35, nau
Ha 27-28 % NO OTHOLWEHMIO K KOHTponto. Mpu
BHECEHWM Nof, nepBbln YKoc K,,o Takke Habnto-
[anocb CHUXeHWe nokasaTena nepexoga *’Cs
M3 nousbl B pacteHua o 0,25 BK/Kr: Kbk/m?.
MoAKOpMKa TpaB BTOPOrO yKOCa KasiMem B f03e
30 Kr/ra Ha ¢oHe Py Ky, obecrneunna ymeHblue-
HMe KoadduumeHTa nepexoda paguoHyKAnaa B
ceHo Ha 50 %. Mpw BHeceHWN nog, BTOPOM YKOC
Ko Ha doHax P K. n P, K - Takwke Habntoganocb
CHWKeHue KoadoduumeHTa nepexoga *’Cs no
OTHOLLEHUIO K BapuaHTy 2 (PyK;,0), 0AHAKO OHO
6b110 HecylecTBeHHbIM (Tabn. 5).

Tabnuua 5. KoapdpuumeHntbl nepexoaa *’Cs B cCEHO MHOr0/IeTHUX 31aKOBbIX TPAB
B 3aBMCUMMOCTU OT A03 GOCPOPHBIX U KanuiiHbIX yaobpeHuit, BK/Kr

BapuaHTbI onbITa fons! Cpeanee MpoueHT
2016 ‘ 2017 ‘ 2018 2019 3Ha4yeHune K KOHTPOJItO

MepBbIit yKOC

1 KoHTposnb 0,87 0,51 0,54 0,30 0,56 100

2 PgoK120 (90+30) 0,61 0,40 0,19 0,20 0,35 63

3 PgoKi1s0(90+60) 0,60 0,41 0,18 0,18 0,34 62

4 PgoK180(120+60) 0,43 0,30 0,10 0,16 0,25 45
BTopoit ykoc

1 KoHTponb - 0,62 0,42 0,41 0,48 100

2 PgoKi20(50+30) - 0,26 0,15 0,30 0,24 49

3 PgoKi1s0(90+60) - 0,24 0,13 0,25 0,21 43

4 PooK180(120+60) - 0,23 0,07 0,23 0,18 37
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B omiMumMe oT Kanus nosbIWEHHbIE A03bl a30T-
HbIX YA0OPEHUN YBENIMYMBAKOT HAKOMJAEHWE pa-
OVOHYK/IMAO0B B YPOXKae CebCKOXO3ANCTBEHHbIX
KynbTyp B 1,5-4,0 pasa [7]. C ogHOM CTOPOHbI, Ae-
GUUMT a30Ta NPUBOAUT K CHUNKEHUIO YPOMKAMHO-
CTWU CE/IbCKOXO3ANCTBEHHbIX KYNbTYp, B pe3yabrate
Yero KOHLEHTPaUUs PagnoHYKIMA0B B PacTeHUAX
nossbilwaerca. C Apyroi CTOPOHbI, NPUMEHEHNE MU-
HepasibHOro a30Ta TaKKe NPUBOAUT K YBEIMYEHWIO
HaKoMAeHMA paanNoHYKANA0B B pacTeHusx [8—10].

YCTaHOBNEHO BAMAHWE BO3pacTaloWMX 03
asoTa Ha HakonneHue ’Cs mHoronetHuMM 6060-
BO-3/1aKOBbIMM TPaBaMM Ha TopPAHO-60/10THOM
Ma/IOMOLLHOM noyse. A30THble NOAKOPMKM TPaB B
Haya/ie BECEHHEro OTPaCcTaHWA 1 Nog, BTOPOM YKOC B
06wwx aosax 30, 60 1 90 Kr/ra Ha PpoHe PgoKigy HE

[ II
Nnpon3BoACTBO

npvBean K ycuneHuto noctynnenus *’Cs B pacrte-
HWSA, @ CNOCOBCTBOBAIN CHUMKEHMIO €70 HAKOM/IEHMS.
Tak, npy BHeceHUn Ny, B Hayane BeceHHel BereTa-
LMK TpaB CHUMKeHMe aktmeHocTu ¥’Cs B ceHe nep-
BOrO YKOCa Mo OTHOLLEHMIO K GoHy PK coctaBuio no
roaam 6,87-12,60 Bk/Kr, B cpeaHem 3a 3 roga uccne-
posaHuit 10,40-10,63 BK/Kr, unn 41-42 % (1abn. 6).

MuHMManbHoe coaepxaHue ¥’Cs B ceHe
nepsoro ykoca (12,28 BK/kr) 6bi10 B BapuaHTe
C BHECEHMEM B Hayane BECEeHHEero oTpacTaHus
TpaB Ng,. A30THasA NMOAKOPMKA Tpas nocse nep-
BOro ykoca B go3e 30 Kr/ra Ha ¢oHe paHHeBeceH-
Hero npumeHeHus Nz, U Ng, CHM3MNA HaKonse-
Hue ¥’Cs B ceHe BTOPOro YKOCa Mo OTHOLLUEHMIO K
BapPUaHTY PyK g, COOTBETCTBEHHO Ha 47 1 44 %, K
BapuaHTy N3yPgoKi50—Ha 21 1 15 %.

Tabnunua 6. YaenbHaa aktTuBHOCTb *’Cs (BK/Kr) B ceHe MHoroneTHux 6060B0-31aK0BbIX TPaB
Ha TOPPAHON MANOMOLLHOM NOYBE B 3aBMCMMOCTU OT A,03 a30THbIX YA06peHuMi

BapuvaHTbl onbiTa Jop Cpepnee MpoueHt
2012 2013 ‘ 2014 3HayeHue K KOHTPO/IO

MepBbIi yKOC

1. KoHTponb 40,50 £9,96 36,37 £10,78 29,77 £6,91 35,55 100

2. PgoKy50— POH 24,10+587 | 27,87+7,75 | 22,79+5,93 24,92 70

3. ®oH + N, 11,50+3,11 15,43 £ 3,62 15,94 + 3,77 14,29 40

4. PoH + Ng, 12,20+3,17 15,53 +4,10 15,82 + 3,55 14,52 41

5. ®oH + Ng, 13,42 +3,39 9,97 +2,71 13,46 £ 3,35 12,28 35
BTopoit ykoc

1. KoHTposnb 71,36 ¥#17,48 | 123,52 £ 30,54 | 256,48 + 69,94 150,45 100

2. PyoK1g9— dOH 37,63 +£9,57 63,39+16,02 | 99,77 + 25,93 66,93 45

3. ®oH + N 18,31+4,87 56,99 + 14,99 57,37 £ 15,22 44,22 30

4. doH + Ng 23,29+5,95 49,26 £ 12,77 32,81+8,83 35,12 24

5. ®oH + Ng, 26,06 + 6,94 51,44 + 14,25 34,73 £ 8,40 37,41 25

OnpeaeneHbl KoadduumeHTbl nepexoaga *’Cs
M3 Mo4YBbl B CEHO 371aKOBO-6060BbIX TpaB nep-
BOrO M BTOPOro YKOCOB. [py BHECEHUM MONHOIO
MUHepanbHoro yaobpenus (NPK) oHu coctaBuam
B CpegHem Ha TpaBax nepsoro ykoca 0,08-0,09,
Ha Tpasax BToporo ykoca — 0,22-0,29, 1o ecTb
OblIM HUXKE MO OTHOLLEHWMIO K KOHTPO/IO U Ba-
pUaHTamM C NpUMeHeHMeM ToNIbKO GoCchOpHbIX U
KaNniHbIX yaobpeHuii. Paznmumna B 3aBUCMMOCTH
OT 4,03 a30THbIX YA0OPEeHUI ObIIN HE3HAUNTE b
HbIMK (puc. 2 n 3).

YcTaHoOB/MEHA 3aBUCMMOCTb KO3ddUUMEHTOB
nepexoga *’Cs n3 no4sbl B CEHO MHOTONETHUX 60-
60B0-3/1aKOBbIX TPAB OT YPOBHA MUX NPOAYKTUBHO-
CTM NpPU BHECEHWWM BO3PACTAOWMX A03 a30THbIX

yaobpeHuii. BeninunmHa [0CTOBEPHOCTU amnmnpok-
cumaumm (R?) coctasuna 0,77, KOaGPULMEHT Kop-
penaumm — 0,88. C NoBbILWEHMEM YPOXKANHOCTU
nepexog ¥’Cs B ceHo cHuKanca (puc. 4).

N3yyeHO BAMSIHME pPa3HbIX 403 M CPOKOB
BHECEHWs1 a30THbIX yA0OPEHNI Ha HaKomn/eHue
137Cs MHOroneTHMMM 3/1aKOBbIMM TpPaBamMM Ha
TOpdAHUCTO-IN1IeeBON OCYLLEHHOW Mo4yBe, MNoA-
cTunaemom ¢ rybuHbl 0,26 m neckom. A3oTHble
yaobpeHMa nNpPUMEHANM B Hayane BeCeHHe-
ro oTpacTaHWs TpaB Mo MepBbli YKOC B A03aX
60 1 80 Kr/ra, noa, BTOpoi yKoc — B Ao3ax 40 u
60 Kr/ra. O6bume nx ao3bl kKonebanncb ot 100 go
140 Kr/ra Ha aByX GoHax — PgoK 5o U PggK g0
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BHeceHue nog nepsbiit ykoc TpaB Ngy  NggHe
NPYBENOo K ycuaeHuto noctynaenusa *’Cs B pac-
TeHuA. B cpegHem 3a 4 roga nccnefoBaHuii npu
COAEPKAHUM PALMOHYKNMAA B ceHe Ha ¢oHe 1
(PgoKys0) M doHe 2 (PyoK;g0) cOoTBETCTBEHHO 40,21
n 29,16 BK/Kr. Ero KOHUEHTpaumMa B BapMaHTax
no3amu a3oTa 60 1 80 Kr/ra coctaBuna Ha poHe 1
39,83 u 44,28 BK/kr, Ha ¢doHe 2 — 33,77 n 38,67
BK/Kr cooTBeTcTBEHHO (Tabn. 7).

B BapuaHTax ¢ nonHbim (NPK) muHepanbHbim
yaobpeHnem yaenbHas akTMBHOCTb ¥’Cs B ceHe
nepBoro yKoca 6bl1a HUXKe No CPAaBHEHUIO C KOH-
Tponem Ha poHe 1 Ha 38—44 %, Ha poHe 2 —Ha 43—
53 %. B cpeaHem 3a roapl MCCNeA0BAHUIA MUHU-
ManbHoe cogepkaHue *’Cs B ceHe nNepBoro yKkoca
(33,77 BK/Kr) oTMeuyeHO B BapuaHTe C NPUMeEHe-
Huem 60 Kr/ra a3oTa nog, yKoc Ha poHe PggK g,

BTropas a3oTHaA nNogKopmKa Tpas npueena K
yBEe/IMYEHUIO HaKoneHna *’Cs B ceHe TpaB BTO-

poro ykoca no OTHoweHuo K pocHopHO-Kanmni-
HbIM PpoHam. Tak, npu BHeceHnn N, yaenbHan ak-
TUBHOCTb PAAMOHYKIMAA B CEHE M3MEHANACb Ha
doHe 1 B npepenax 31,18-34,72 BK/Kr, Ha doHe
2 —27,85-29,79 bk/Kr. B BapmaHTax c npUMeHeHM-
€M noz, BTopoli ykoc Ng, cogeprkaHue *Cs B ceHe
coctaBuno 36,80 1 35,62 BK/Kr COOTBETCTBEHHO.

CpeaHui1 3a 2 YKOCa MHOTO/IETHUX 3/1aKOBbIX
TpaB KoadpduumeHT nepexoaa ¥’Cs B ceHo cocTa-
BWUA Ha KoHTposne 0,56. PochopHble N KanniHble
ynobpeHua B gosax PyK, sy cHM3MAKM ero go 0,34,
mnn B 1,6 pasa. A3oTHble yaobpeHne Ha ¢oHe
PooKiso MpUBENM K HEKOTOpOMY NoBbiweHuo K,
137Cs B pacTeHua Npu BHECEHMM uX B Ao3ax 120-
140 kr/ra. B 10 e Bpems Ha 60/see BbICOKOM
¢doHe Kanua (PyoK,go) 3HaUEHMA KO3 DMLIMEHTOB
nepexoga PagMOHYKAMAA B CEHO W MPW MOBbI-
LWEHHbIX A403axX a30THbIX yaobpeHui (Ni,g.140) HE
npesbiwanu 0,30 (puc. 5).

Tabnvua 7. AKTUBHOCTDb 3’Cs B ceHe MHOF0/IETHUX 3/1aKOBbIX TPaB
B 3aBUCMMOCTU OT 4,03 a30THbIX yA06peHuit

BapwuaHTbI onbiTa foap! CpegHee | T[lpoueHT
2016 2017 2018 2019 3Ha4YeHne | K KOHTpo/to
MepBbIit yKOC
1. KoHTponb 103,88 81,37 65,10 36,12 71,62 100
2. PgoKy59— PoH 1 71,03 48,32 21,36 20,12 40,21 56
3. ®oH 1+ Nygo(e0+40) 67,68 38,95 26,39 26,31 39,83 56
4. ®oH 1+ Nyy080+40) 72,69 47,42 29,37 27,63 44,28 62
5. ®oH 1+ Nygos0+60) 70,01 46,62 34,50 27,74 44,72 62
6. PgoKyg0 — DOH 2 51,85 36,13 11,44 17,21 29,16 41
7. ®oH 2+ Nygo(s0140) 61,72 30,31 21,91 21,14 33,77 47
8. ®oH 2+ Nyygg0+40) 66,19 39,91 24,26 24,33 38,67 54
9. ®oH 2+ Ny40(30+60) 64,75 40,67 27,82 30,24 40,87 57
BTopoii yKkoc
1. KoHTponb - 73,97 50,08 49,41 57,82 100
2. PgoKy59— PoH 1 - 29,21 15,20 28,41 24,27 42
3. ®oH 1+ Nygoe0440) - 38,61 20,30 34,62 31,18 54
4. ®oH 1+ Ny,080440) - 41,68 26,35 36,14 34,72 60
5. ®oH 1+ Nygos0+60) - 44,08 31,40 34,91 36,80 64
6. PgoKigo — POH 2 - 27,16 12,80 25,53 21,83 38
7. ®oH 2+ Nygos0+40) - 42,03 15,78 25,74 27,85 48
8. ®oH 2+ Ny,0(80+40) - 37,07 21,05 31,24 29,79 52
9. ®oH 2+ Ny4(30+60) - 40,32 24,23 42,31 35,62 62
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Puc. 5. CpegHue 3HayeHUA KoadpdpuumeHToB nepexoaa *’Cs M3 NoyBbl B CEHO
MHOTO/IETHMX 3/1aKOBbIX TPaB B 3aBUCMMOCTM OT £,03 YA06peHul

BbiBOAbI

1. B 3aBMCMMOCTM OT METEOPOIOTMYECKUX YC-
JIOBUI BereTauMOHHbIX NEepuoaoB Pasnnyus no
rogam B akTMBHOCTU ¥’Cs B ceHe MHOroNeTHUX
6060B0-31aKOBbIX TPAB A0OCTUratoT 3,6 pasa, Mu-
HMMa/IbHbIE U MaKCMMa/ibHble 3HAYEHMA MeXay
yKOCamMu cocTaBnsAtoT 8,6 pasa. Takue konebaHus
B COOEPXaHMM PafMOHYKAMZA B MPOAYKUMK B
3HaYUTENbHOM CTeNeHN 06YCN0BEHbI YPOBHAMM
dbopmmpyemoii NpPoOAYKTUBHOCTU. YCTaHOBAEHDI
TeCHble 0bpaTHO NPOMOPUMOHANbHbIE 3aBUCK-
MocTu KoadduumeHTos nepexoaa *’Cs n3 nousbl
B CEHO MHOTONIETHUX TPaB OT YPOXKaMHOCTM C Be-
JINYNHOM AOCTOBEPHOCTM annpokcumauum 0,78.

2. Pasnnuma no rogam B nepexoge *’Cs B
CEHO MHOTONIETHUX 3/1aKOBbIX TPaB NepPBOro yKo-
ca gocturatot 4,3 pasa, B CEHO BTOPOro yKoca —
3,3 pasa. Hanbonbluee noctynneHue *’Cs B ceHo
HabntoaaeTca B YC/IOBUAX NOBbILEHHOTO YBAAXK-
HEeHUA BereTauMoOHHOro Nepuopa, MeHbluee —
NpwW 3aCyLUINBBIX YC/I0BUAX, CAMOE HU3KOoe — Npw
ONTMMa/bHbIX YCN0BMAX YBaXKHEHUA. B Hebna-
rONpUATHbIE MO YBNAXXHEHUIO BereTaLUoHHbIe
nepuogbl OTMevatoTca bonee CylecTBEHHble
Pas3INuUA MEeXAY MUHMMANbHbIM U MaKCUMa/lb-
HbIM COAEPXKaHMEM PAANOHYKANAA B PACTEHUAX
MO CPaBHEHMIO C ONTUMAJIbHBIMU MO YyBAAXKHE-
HUIO YCIOBUAMM BereTauumu.

3. Ha TopdsaHOM mManomOLLHOM noyBe C Co-
aepkaHvem P,0g 737 mr/kr n K,0 665 mr/Kr mak-
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CMMaNIbHOE CHUMXeHWe coaepaHua ¥’Cs B ceHe
MHOTro/fIeTHMX 6060B0-3/1aKOBbIX TPAB NepPBOro u
BTOPOro yKocoB cooteeTcTBeHHO 2,2 1 3,0 pasa
obecneumBaetr npumeHeHne PgK,o (Kigo MOA
nepsblit yKoc un Ky, nog BTopow yKoc). MpumeHe-
HMEe a30THbIX yaobpeHnit noa MHorosieTHUe 60o-
60B0O-3/1aK0Bble TPaBbl B 06WuX Ao3ax ot 30 Ao
90 Kr/ra Ha ¢oHe PyyK gy CHUMKAET coaeprKaHue
137Cs B ceHe nepBoro ykoca B cpeaHem B 1,7-2,0
pasa, B ceHe BTOporo ykoca B 1,5-1,9 pasa no ot1-
HoweHUto K dochopHO-KannumHomy GoHy.

4. Ha TopdsiHUCTO-r1IeeBOM NOYBE C COAeprKa-
Huem P,0g 875 mr/kr un K,0 805 mr/kr dpocdop-
Hble U KanniHble yaobpeHns B fo3ax PyoKg CHU-
¥atoT nepexog, *’Cs U3 noysbl B TPaBbl NepBOro
yKoCa Ha 27-28 % NO OTHOLUEHUIO K KOHTPOSIO.
Mpu BHeceHMW nog, nepsbli YKOC Ky, TaKKe Ha-
6ntopaeTca cHkeHne noctynaenma *’Cs us no-
YBbl B pacTeHus. MNoaKopMKa TpaB BTOPOro yKoca
Kanvem B fo3e 30 Kr/ra Ha ¢oHe PqyKy, 0becne-
YyMBaeT yMeHblleHne KoahPULMeHTa nepexosa
pagmMoHyKanaa B ceHo Ha 50 %. Mpwu BHeceHUn
nog, BTopoi yKoc Kgy Ha PoHax PgoKgg M PgoKyog
NoCTynaeHne PagmMoHyKAMAa B PacTeHMA MO OT-
HOLWEHMIO K BapunaHTy PgyK,,q yMeHbLIaeTcA Hecy-
LLLecTBEHHO. BHeceHue nog, nepsbiii YKOC 31aKO-
BbIX TpaB Ngy 1 Ngy HeCcyLw,ecTBeHHO yBeNYMBAET
noctynneHne *’Cs B pacteHuda. B cpeaHem 3a
rofbl UCCNefOBaHUN MUHUMANbHOE COAeprKa-



Hue ¥’Cs B ceHe nepsoro ykoca (33,77 Bk/kr)
OTMEYEHO B BapuaHTe ¢ npumeHeHmem 60 Kr/ra
a3oTa Ha ¢oHe Py K g, BTOpas a3oTHas nogxop-
MKa TpaB NPMBOAUT K HEKOTOPOMY YBENNYEHUIO
HakonneHua *’Cs B ceHe TpaB BTOPOro yKoca no
OTHOLWEHMIO K pochopHO-KanniHbim poHam. Oa-

1 v
mon pon3BoACTBO

HaKO ero KOHLEeHTPauua B pacTeHUAX He NpeBbl-
waet 35 BK/Kr, yTo 6onee Yem Ha NOPAAOK HUKeE
aonyctumoro ypoBHs. NMoctynneHue ¥Cs B ceHo
NPy MNOBbIWEHHbIX A03aX a30THbIX YA06peHui
(N120.140) CHMXKaETCA HA BbICOKOM POHE NpUMeEHe-
HUA KaNUMHbIX yaobpeHui (PgK;go).
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