A3C npowno 26 net. MNpu ctabunbHon
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pwviiHoit pabote Kypckoii ASC v apy-
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Radionuclides
accumulation
in nectariferous plants

V.P. Naumkin

There are given the foundings on
radionuclides contents in main agricultural
nectariferous plants and apicultural
products on the territory of Orel region.
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{lokazaHo, 4T0 AAMTENLHOE NPUMEeHe-
Hue MuHepanbHuix yaobpeHwi 8 codera-
HUY C pasHeiMn npnemamu 06paboTkn no-
4yBbf CNOCOBGCTBYET POCTY YPOXaRHOCTH
CEeHa MHOrOAETHAX TDaB W OrpaHnaBaeT
nocrynaenve YCs ua 3arpsaHeHHol no-
YBL B FIONYYAEMYIO NPOAYKLMO. YCTaHOB-
NIeHO sausiHve 06paboToK MoYBLI HA nepe-
pacnpegeneque ?Cs no npogano no4sst.

Knouesble C©nOBa: NOBEPXHOCTHOE
yAyHUIBHNG, KOpEHHOoe yiydiweHne, obpa-
6oTKa NOYBLI, MUHEPANbHLIC yaolpeHus,
Hakonnenne 'YCs, ecrecreeHHbii TpDABO-
CTO#, Murpayus.

B HacTosilee BpeMa COCTOosHUME U
YPOXAAHOCTb €CTECTBEHHLIX CEHOKOCOB
1 nactéuul He obecneunsaeT XUBOT-
HbiX B O0CTATOYHOM KONUYECTBE HU
CEHOM, HY NAacTOWLLHLIM KOpMOM [ 1, 2].
Huakue npoayKTMBHOCTL, KaHECTBO w
ANTaTeNbHOCTL NYrOBbIX TPAB, MMaBHbIM
oBpasom, ceazaMbl ¢ KpaHe HeyLoB-
NETBOPUTENBHBIM KYNBTYPTEXHUHECKUM
COCTOSHUEM CEHOKOCOB M nacTtiuu,
HebnaronpuUATHOW ANs pacTEHUA peak-
Lumei NOYBEHHON Cpefbl, HU3KUM CO-
AepXaHneM 8 novse 4oCTynHbiX nuTa-
TenbHbIX 3NEMEHTOB, HecbanaHcupo-
BAHHOCTbIO MUHEPanNkHOro NuTanus [3].

B pesynbTate asapuvn Ha YepHo-
ObitbCkoit ADC 3HauUMTEenbHasa 4acTb
loro-3anaga Poccuu 6bina 3arpsasHeHa
OONTOXUBYWLWNMU PaaUOHYKNUAAMM.
Ona Taro 4yTo6u obecneyvTs NPOn3soa-
CTBO YNCThbIX KOPMOB U Ha UX OCHOBE
HOPMAaTMBHO YUCTOW XUBOTHOBOAHEC-
KOW MPOoRYKUAK, HA 3ArPHI3HEHHBIX
CENbCKOXO3ANCTBEHHbBIX Yroabax HE0H-
X0OMMO NPOBOANTL CNelUanbHbIe ar-
pOTEXHUYECKUE, arpoxmuMuyeckne u
MENUOoPaTNBHbLIE MEPONPUSTHA, NO3BO-
NF0WmMe CHU3NTbL NOCTyNNeHe B Npo-
AYKUMIO pacTeHneBoaCTea paauoues3ns
B HECKO/LKO pag [4, 5].

ArpoTexHMYECKNe NpuemMpl Hanpae-
nelbl rnaesHbiM 00pa3oM Ha M3MeHe-
HWe pacnpefeneHns paguoHyknnaos B

no4Bee, U3 KoTopbix Haubonee apdex-
TuBHa cuctema 06pabGOTKN NOUBLI,
obecneunBaoLan MexaHuyeckoe ne-
PEMELLEHWE PAAVOHYKIMAO0E N3 Bepx-
HErO CNOS NOYBbLI B HMXenexaluune
rOPU30HTHI, KyOa NPOHUKAIOT NALUbL 84U~
HWYHbIE KOPHW pPacTenuit [6, 7].

Co3paHvie TEXHONOIMI NOBEPXHOG-
THOMO U KOPEHHOMO YNydlleHna ecre-
CTBEHHBIX PAANOAKTUBHO 3arPA3HEHHbIX
KOPMOBLIX yroauidh 06ycnoBnmMeaeT He-
06X0AMMOCTb U3YHEHUs BNIMSIHWA CUC-
Tem 06paboTKU NOYBLI, YAOOpEHUR Ha
YPOXaAWHOCTb NYrOBLIX TPaB, KAa4€CTBO
KOPMOB U WX 3arPsa3HeHHOCTb Paano-
HYKAMBAMM.

Wccneposanna npoBoavinun B 1995-
2007 rr. B CTAUMOHAPHOM ONbITe, 3a-
noxeHHoMm B HoBO3bIOKOBCKOM pano-
He BpsaHckol obnacTn Ha NOMMEHHOM
OEPHOBO-OrMMEEHHOW NEeC4YaHOM No4BE,
copepxauien rymyca - 3-4 %, P,Q, (no
KupcaHoBy) — 9 Mr, 0OMEHHOro Kanua
(no KvpcaHoBy) — 6 mr Ha 100 r no-
yBbl; pH_ 4,4-5,4. MNOTHOCTL 3arpas-
HeHus nouBbl ¥7Cs cocTaensieT 33-42
Ku/km? (1221-1554 kBx/m?). Iddex-
TUBHOCTb CUCTEMBI YAODPEHUIA 1 CUC-
TeMbl 06pPaboTkM NOYBLI M3yyasnn Ha
€CTECTBEHHOM TPABOCTOE W CESHOM,
COCTOSILLEM N3 3NAKOBOW TPABOCMECH
(kocTpey, 6e30cThlii — 8 Kr, OBCAHULA
nyrogas — 8 kr, TMogeeBKa Nnyrosas
— 5 Kr, KaHapee4YyHWK TPOCTHUKOBUAHDIA
— 5 Kr, IMCOXBOCT NyroBoit — 5 kr Ha 1
ra). Cxema oneita AgyxdakTopHas:
nepsblii dakTop — cuctema o6paboT-
KW NO4YBbl, BTOPOW — cUCTEMA MWHe-
pantHbix yaobpenwi (tabn. 1).

Hawummn nccnenoBaHNSMU yCTaHOB-
NIEHO, 4YTO B KOHTPO/IbHOM BapuaHTe
©CTECTBEHHOIO TPABOCTON YPOXAUHOCTb
CEHa B CcpeaHeM NoNy4YeHa HeBbICOKas.
Hcnonb3osaHuve Npuemos NOBEPXHOC-
THOIC W KOPEHHOMO yny4LLeHUs_NOBbI-
LWAano aToT nokasarenb NO HoHy anc-
KoBahnus Ha 3,8 %, no ¢pony obpabot-
ku PayHpanom — Ha 30 %, no obbiy-
HOWM BCnawke — Ha 47 % W NO JBYXbA-
pycHol Bcnalke — #a 38 % (cM. Tabn.
1.). MNpumeHerne MUHepanbHbIX YA00-
PEeHUW yBENU4MBano ypoxawmHOCTb
ceHa MHoronetTHux tpae 8 4,0-4,5 pasa
MO CPaBHEHWNIO C KOHTPONEM Ha ecTe-
CTBeHHOM TpaBocToe. CoyeTaHue 06-
paboTOK NOYBLI G MPUMEHEHMEM MK-
HepanbHbIX Yyao6GpeHnii cnoco6eTBoBa-




1. Bauanue arpoTexHWuYecKMX M arpoXMMMyeckuX npuemMos Ha ypoxai
U KavyecTBO CEHA MHOroNeTHUX Tpas (cpegHee 3a 1995-2007 rr.)

~ Coipont P
Ypoxkait- Knet4ar- | 3ona, | 63B, Cs,
BapuanT HOgTb, w/ra npo;:nn. Ka, % % % Bk/kr
EcrecTseHHbi TPaBoCTON
Kownrpone 23,9 8,70 26,77 7,09 44,65 3150
{6es

ynobpeunid)
N 0PocK g0 97,1 11,69 28,14 773 4091 392
NigoP 120 107,2 13,33 20,74 8,75 44,18 168

CesHasa 31aKkoBas TPaBOCMECH

AOuckoBanme KoHTponb 24,8 8,81 27,94 723 42,71 3229
NP g0 116,0 13,72 29,33 7,82 39,62 355
100" 120 125,9 14,21 31,23 8,51 42,72 145
Paynaan, Koxtponb 31,2 8,12 28,30 6,53 42,72 31N
5 n/ra A G 118,4 11,7 30,42 7,82 4497 375
N,ooP 20K 125,8 13,48 30,25 8,51 43,08 147
O6biuHan KoHTponb .35,3 8,39 26,78 6,41 46,38 2489
BCnawKka N, 20PooKi60 117,3 11,54 29,27 7,49 433t 356
1soF 120! 132,7 13,98 30,75 7,89 42,93 139
Apyxvapyc-  Kontpons 32,9 8,23 28,46 7,48 46,36 2015
nan scnawka NP K 118,2 12,32 28,71 8,11 42,14 330
180P 120 132,3 12,51 26,02 8,61 45091 148

N0 A3NbHEWIUEMY MOBLIWEHUIO NPOo-
BYKTUBHOCTW MHOTOfIeTHUX Tpas, T. €.
AeicTene MUHEPanbHbIX yaobpeHui Ha
GOHE KYNBbTYPTEXHUYECKUX MEeponpu-
atuii 6bino Gonee apdexkTUBHLIM. Han-
6onee BLICOKAA YPOXAWHOCTL CEHA
nony4yeHa 8 sapuaHrax C NPUMEHEHU-
eM MUHepaneHbiXx yaobpeHui B go3e
N 5oP120Ks7p: HE3BBMCUMO OT OHE 06~
paboTKKU MOYEBHI.

KynsTyprexHuyeckue paboTbl He
0Ka3anu 3HAYUTENBHOro BAMAHUA Ha
KayeCTBEHHbIE NoKa3aTeN CeHa MHO-
rONeTHUX Tpas, @ COBMECTHOe VX NpM-
MEHEHNE C BHECEHueM ygobperuin
cnocobcTBOBaANO UX ynydwenuw. MNpu
5TOM HE3aBUCUMO OT BMAaoB obGpaboT-
KV NOYBLI BO3PACTAWMNE RO3b] KANWK-
Horo ynobpenus B coctaBe NPK yee-
NMYUBANN COAEPXaHUE 30NkI, KNleTyaT-
KW U CbIPOro NPOTEUHA.

CeHo ecTeCTBEHHOrO TPaBocTos NO
coaepxanuio *’Cs npesbituano aenyc-

2. Murpauuws '?'Cs

TUMBIIA ypoBeHb (400 Bk/kr) B 7,9 pa3a.
MpoBegeHue Tonbko o6patoTok NoYBH
pyM NOCERE 3MaKOBOW TPABOCMECU
noHuxano copepxavuve '¥Cs 8 ceHe
MHOTONETHUX TPAB MO CPABHEHUIO C
€CTEeCTBEHHbIM TPABOCTOEM, HO He
obecneunBann COOTBETCTBUA BETEPU-
HAPHO-CaHUTAPHLIM TpeboBaHNAM,
npeavaBnaeMbiM K kopMmam [8)].

Mpu NOBEPXHOCTHOM yAy4YlIeHUY
nyra (o6paboTka AepHUHBI ANCKaMn
vwnu repGuungom Paynaan, 5 n/ra) cy-
LLECTBEHHbLIX PAa3NUunili N0 BEANYUHE
HaxkonneHns '¥Cs N0 CpaBHEHNIO C KOH-
TponeMm (eCTeCT8EHHbIW TPABOCTOW) He
Habmoganoco. MNpu KOPEHHOM yny4Lue-
Hun copepxaduve 'Y'Cs B cene 6bino
No4TY B NONTOPA pasa MeHbIUe, YeM B
CEeHE eCTECTBEHHbIX TPABOCTOEB U MpK
NoBepXHOCTHOW 06paboTke NOYBLI, HO
npesbuan0o HoOpMaTUB.

Paznu4na mexay asyms ob6pabdot-
kamMu (0OblNHAA BCNaWKa W OBYXbA-

PYCHAs BCNALWKa) HECYWECTBEHHbI,
XOTS U OTMEYEHA TEHACHLUMA K CHUXE-
Huio cogepxanus '¥’Cs B KopMme npu
ApycHoit 06paboTke noyssl ¢ 2489 po
2015 bk/«r.

Kak Ha eCTeCTBEHHOM, TaK W Ha Ccen-
HOM TPABOCTOE NPU NOBEPXHOGTHOM W
KOPEHHOM Yy4LUEHUU YT OB NOCNen0-
BaTENbHO BO3PAcTaloWme A03b! KANUs
B COCTaBe MOJHOTO MWHEPAanbHOro
yROBpeHUst CHUXaNKM HakonNneHue pa-
ANMOUE3UsS MHOrONEeTHUMW TPaBaMmM.
Camoe Hu3koe coaepxanune '¥Cs B
CeHe NoNy4YeHo B BapuaHtax, obecne-
YMBAIOWMX BLICOKYIO NPOAYKTUBHOCTL
TpasoOCMECeW, rae OTHOLIEHUe a3oTa K
kanuio coctasnset 1:1,5.

Cny6uHa Murpaumm paguioHyKivaos
33aBUCUT B 3HAYUTENLHON CTENEHWn OT
cocrasa OPraHU4ecKuX U MUHepans-
HBIX KOMMOHEHTOB NO4BLI U PEXUMA
yBR@XHEeHUs. B nouBax, WUCNbITLIBAIO-
LLMX MOCTOSIHHOE NepeyBaXHEHWe, pa-
OMOHYKNVOL MUPUPYIOT Ha GoNbLUYIC
rnybuny.

HeoBxoauMOCTb M3yUEeHNa BepTU-
KansLHo# MUrpauvm '¥’Cs B noyse nyra
onpegenneTca aryMa dgrakTopamu. Pac-
npeaeneHne PaguoHyknnaa B NOYBEH-
HOM npodune u yaaneHue U3 KopHeo-
6uTaeMoi 30HLI, BO-NEpBbIX, onpeae-
NSIeT pa3Mepbl ero Hakoniexus B Tpa-
BOCTOE, BO-BTOPbLIX, BAMAET Ha BEM-
YUHY 3KCNO3NLMOHHOW 203b! U, Cneno-
BATENLHO, HA A03Y BHEWHEro ofnyue-
HUA YenoBeka.

B roa 3aknagky onmita (1994}, ve-
pe3 8 neT nocne asapun, ¥’Cs NpoHUK
Ha rnybuxy no 40 cm, a ocHOBHAs Mac-
ca ero 6bina cocpenoTodeHa B pepPHN-
He (56,9 % B cnoe 0-5 ¢cm, 27,2 - B
cnoe 5-10 cm v 10,9 % - 8 cnae 10-
15 oM (Tabn. 2). O6paboTka NoYBLI TH-
xenbiMu  anckamm cnocobcrTeoBana
6onee pasHoOMepHOMY pacnpeaene-
HWIO paanoHyknuaa B cnoe 0-10 om,
HECKONbKO YBEAWHMAA ero copepxa-
Hue B cnoe 10-15 cm (Ha 2,3 %).

no npodpunio NOYBb B JIYTOBOM arpodmroueHose, KBx/m?

EctecTBeHHbiA TPaROCTOMN O6paboTka auckamm AByxbApyCcHas Bcnaika
Fopuaoir, 2007 T 5007 7 3067 T
oM . . .
1904 . KOHTpOSib Ni2oPooKim 1994 r. KOHTPONb N 2Pk 0 1994 r. KOHTPONb J N 0Poci0

0-5 773,3 308.,9 293,2 584,2 238.8 2344 178.3 11,4 81,5
5-10 373,3 273,.1 288,3 516,9 2113 2261 264,2 67.1 42,4
10-15 148,0 143,3 128,2 175,0 2140 141,2 506,5 69.6 75,0
15-20 44 .4 63,5 74,6 34,8 139,1 65,2 3744 166,4 112,2
20-25 11,1 15,7 40,0 5,2 15,7 39,9 44,0 193,4 194,6
25-30 3,7 2,7 15,2 4.8 8.3 6,8 10,7 62,4 83,4
30-35 3,0 1,44 5,84 2,2 0,88 2,8 4.8 14,4 35,5
35-40 1,9 1,04 0,96 1,5 0,72 1.4 ‘4,1 0,7 20,6
40-45 - 0,32 0,64 - 0,48 0,58 - 0,4 0,64
45-50 - 0,16 0,64 - 0,48 0,48 - 0,3 0,24
50-55 - 0,16 0,32 - 0,24 0,25 - 0,3 0,16
55-60 - 0,16 0,16 - 0,24 0.16 - 0,16 0,16

2 3emnegenve Ne 8

2102 83N aquaﬂauwee



3emnenenne Ne8 2012

JByxbsipycHas 8Cnallka nepemecruna
ocHoBHOE konmdecTso *'Cs B cnoi
10-15 cm (36,5 %) u 15-20 cm (27 %),
NOHU3WB ero cogepxaHue B cnoe 0-
Scm a0 12,9 %, B cnoe 5-10 cm — po
19% .

B 2007 r., 4yepes 21 roa nocne Bbi-
nNaaeHns, papuoHyKnua obHapyxmseancs
Ha rnybune ao 60 cMm. MakcumansHoe
€70 COASPXAHUE OTMEHEHO B BEPXHEM
5-caHTUMETPOBOM CfIOE NOYBbLI (€CTE-
CTBEHHbIA TpaBocTon u 06paboTka aue-
kamn). Lieanit- 137 4oCTaTtoOyHO UHTEH-
cusHo murpupoean B Bonee rnybokue
cnon, gaxe s cnoe 20-25 cM Haxoou-
nock okono 4-5 % ot oblwero 3anaca
{0,4-0,8 % 8 1994 r.).

B xoHTponsLHOM BapuanTe (6ea yno-
6peHunit) ecTecTBEHHOrO TPaBOCTON
37Cs 6blr B OCHOBHOM B cnoe 0-5 ¢cm
— 38,5 % OT CyMMapHOro ero Konnye-
cTBa B U3dyqaemom npodune (56,9 %
8 1994 r.). B cnoe 5-10 cM cocpenoTo-
ueHo 34,1 % paauonyknupa, 8 cnoe 10-
15¢cm - 17,3 %.

BHeceHne MuHepaneHbix yaotpeHni
cnocoBCTBOBANMO YBENUYEHNIO UHTEH-
CUBHOCTU MUrpauumn *’Cs 1 noewiwano
ero cogepxaHue B cnosix 20-25 cm u
25-30 cMm B 3-6 pa3 no CPaBHEHWUIO C
KOHTPOSbHLIM BAPUAHTOM,

Ha ¢one 06paboTkm auckamm co-
aepxanue ¥Cs cHuaunoce B chosax 0-
5 cMm 1 5-10 cm, HO BO3POCAO B CNOSIX
10-15¢cm (B pBa pa3a), 15-20cm (B 5-
13 pa3) n 20-25 cm. Mpuuem konuye-
CTBO PaANCHYKNNAA ¢ rRyBUHON yMeHb-
wunoce Gonee PaBHOMEPHO, YeM B
1994 r.

Ha ¢doHe gByxXbAPYCHOW BCNAWKW
NPOU30WAO HEKOTOPOEe YBEAUYEHWE
coaepxaHun '*7Cs B BepXHEM NATUCAH-
TUMETPOBOM Cnoe, 8 cnoe 5-10 cm oHO
YMEHBUWWAOCH U PE3KO NOHU3NNOCH B
cnoe 10-15 cm (B 3,5 pa3a).

Takum 06pa3om, ¢ TEHEHNeM Bpe-
MeHn copepxaHue '*Cs 3HaYUTeNn6HOo
BO3POCNO B CNoax nousbl 20-25 cMm m
25-30 om (B 4-10 pag) MHoroneTHero
TpasocTon. MNepepacnpenenexHve pa-
ANOHYKNMAOB MO NPOGUITIC NOYBLI OKa-
3biBAET 3aMETHOE BAUSIHME HA BENU-
YUHY ramma-¢oHa yqyacTka.
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Affect of fertilizers and
soil treatment on migration
of '¥Cs in soil

I.N. Belous, L.P. Kharkevich,
V.F. Shapovalov

it is shown that a long-term application of
mineral fertilizers combined with different
devices of soil treatment favours
perennials hay yield increase and restricts
137Cs income from poliuted soil in the
product. There has been established the
influence of soil treatments on '¥’Cs
redistribution in soil profife.

Keywords: surface improvement, root
improvement, soil treatment, mineral
fertilizers, '¥’Cs accumutation, natural
herbage, migration.
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NayteHne 3arpsa3HEeHHOCTN CBUHUOM
PACTEHWIA, NPON3PACTAIOWMX B TENANLIEX 1
OTKDLITOM FPYHTE, 10Ka33A0, 4TO KO/n4e-
CTBO aKKyMynvipyeMoro CBVHUa 3aBUCUT OT
8una pacreqni. BGnnan asrorpacc pacre-
HYS, BbipaWMBaeMsIe B TENANLAX, HaKan-
AnBaioT cenHua Oonblife, Yem nNpwn so3ge-
NbiBaHMM NOR OTKPLITHIM HEGOM.

Kmiovesbie cnoBa: pacteHus, CBUHELU,
3aKpLITHIA FPYHT, OTKPLITHIA TPYHT, asro-
Tpacca, cenurebHas TeppnTopus.

B pacTteHua cBuHelu nonagaeTr u3
noYBbLl, BOALI U atmocdepsl, B opra-
HU3M XUBOTHLIX — € MULLEIA, BOAON U
NbINbLIO. Buabl pacTeHuid pasnuyarTea
no cnocoBHOCTY aKKYMYIMPOBATL 4aH-
HbllA 3neMeHT. TakK, NPYU COASPXaHWU B
nouse okono 8 Mr/kr ceuHua 6060BblE
HakannMeaioT €ro 8 CyxOM BELLecTse
Ao 0,5 mr/kr, a nucTbs pensol 1 Ka-
6aqyku ~ COOTBETCTBEHHO A0 16 1 24
Mr/kr. NoOPOrosas KOHUEHTPALUA CBUH-
ua B NoYyBe, NOAAB/AIOWAS pa3BUTUE
TPaBRHUCTO K APEBECHOW PacTUTENb-
HOCTH, HAXOAWTCA COOTBETCTBEHHO HA
ypoeHe 0,4 n 1,6 r/xr [1]. Mopor Tok-
CUYHOCTW CBUHLIA AJ1 YeNIOBEKA COCTaB-
naet 1 Mmr/cyr.

B nocnegHue rogsl MHTEHCUBHOMY
3arpsA3HeHuio  cpeabl cnocobereyet
6LICTPOE PasBUTUE CETU aBTOMOGUNL-
HbIX JOPOT U aBTOMOBMALHOIO TPaHC-
nopTa. flerkosoit aBTomoOunb, pacxo-
aysa okono 0,1 n/km 6€H3uHa, Buipens-
€T OKONO 24 Mr/KM COEANHEHWIA CBUH-
ua, YTO NPUMEPHO B YeThipe pasa 6onb-
e, YeM rpy3oBoit asToMobunb, no-
Tpebnsowmin 0,4 n/km GeHauHa. Exe-
rogHoe NocTynieHue TOKCUYeCcKux Be-
UIeCTR OT 3KCNNyaraumn asTOTPaHCTOP-



