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DEPENDENT ACCUMULATION OF ¥'Cs LEGUME-CEREAL MIXES
THE CONTENT AND RATIO OF MINERAL NITROGEN IN THE SOIL

I.1. Zhukova?, T.P. Shapsheeva?

!Belarussian State Pedagogical University named after Maxim Tank, Minsk, in.zhukova@mail.ru
Mogilev branch "Institute of Radiology", Mogilev, Belarus, rniupir@tut.by

Abstract

The purpose is to establish interrelations between accumulation of 3’Cs by bean and cereal
mix and the content and ratio of nitrogen mineral compound in the soil in different growth phases
and developments of plants.

It is established that in the phases of exit in a tube of an oat and a stooling of a field pea in an
arable layer of the cespitose and podsolic sabulous soil, the content of nitrate nitrogen fluctuated
by experience options from 3.8 to 13.4 mg/kg of the soil, ammonium nitrogen — from 14.0 to
36.7 mg/kg of the soil, and a phase of a tasseling of an oat and a budding of a field pea fluctuated
respectively from 2.6 to 7.4 and from 14.0 to 44.3 mg/kg of the soil. Specific activity of **’Cs
in green material has changed by options of experience in limits of 4.9-7.6 Bag/kg.

Correlation coefficients between activity of ¥’Cs in green material of cereal and bean mix
and the content of nitrate nitrogen in an arable layer of soil in phases of exit in a tube of an oat and
a stooling of a field pea and a phase of tasseling of an oat and a budding of a field pea (R) made
respectively 0.51 and 0.55. The minimum accumulation of radionuclide in plants was noted at the
maintenance of N-NO3 in an arable layer in the first phase at the level of 8-10 mg/kg of the soil, in
the second phase — 4-6 mg/kg of the soil.

Weak and moderate interrelations of ¥'Cs activity in green material were traced with the
maintenance of N-NH4 and mineral nitrogen (Nmin) in the soil in these phases of growth and de-
velopment of plants (R = 0.27-0.39).

Specific activity of *¥’Cs in grain changed by experience options from 6.5 to 21.2 Bg/kg. The
high interrelation (R = 0.82) between the ¥’Cs content in grain and the content of ammonium ni-
trogen in the soil in phase of exit in a tube of an oat and a stooling of a field pea was established.
The minimum accumulation of radionuclide in production was observed at the content in the soil of
N-NH4 within 22-27 mg/kg of the soil. Activity of *’Cs in grain depended on the content of nitrate,
ammonium and mineral nitrogen, and also on the ratio N-NO3: N-NH4 in an arable layer in phases
of a tasseling of an oat and a budding of a field pea (R = 0.57-0.63).
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3ABUCUMOCTHU HAKOILIEHUSA *'Cs BOBOBO-3JIAKOBOI CMECBIO
OT COAEP KAHUA N COOTHOWEHUA MUHEPAJIBHBIX COE/IMHEHUUN
A30TA B IIOYBE

N.U. Kyxosal, T.I1. Hlanmeena®

VO «benopyccruii 2ocydapcmesennuiii nedazocuueckuii yuugepcumem umenu Maxcuma Tanxay,
Munck, in.zhukova@mail.ru
2Moeuneeckuii punuan PHUYIIT « Ancmumym paduonozuuy, Mozunes, rniupir@tut.by

BBenenue

W3BecTHO, YTO TOBBIIIEHHBIE 036l @30THBIX YIOOPEHUH CIIOCOOCTBYIOT HAKOILICHHUIO PaJIH-
OHYKJIMJIOB B ypO’Kae€ CEJIbCKOXO3SMCTBEHHBIX KyIbTyp B 1,5-4,0 pa3a [1]. C ogHOl cTOpOHBI, Ac-
(GUIHT a30Ta IPUBOJIUT K CHUKCHUIO YPOIKANHOCTH CEIIbCKOXO3HCTBEHHBIX KYJIbTYp, B Pe3YJIbTaTe
Yero KOHIICHTpalus pPaauoHYKINIOB B pacTeHUsX nosbimaerca. C Apyroil CTOpoHbI, MPUMEHEHHE
MHUHEPAIBHOTO a30Ta TaK)Ke BEAECT K YCUIICHHUIO MOCTYIUIEHUS paIMOHYKIIMIOB B pacTeHUsIX [2, 3].

[IpyuKrHBl ¥ MEXaHU3MBI BO3IeHCTBHS a30Ta Ha nepexon *3'Cs B pacTeHus 0 KOHIIA HE U3Y-
4eHbl. [I[pUHATO CYMTATh, YTO OCHOBHOM MPUYHUHOW 3TOTO SIBJISIETCS BO3MOMKHOE TTOJIKUCIICHUE TI0Y-
BEHHOTO PacTBOPA U MOBBIIIEHUE TIOJBHKHOCTH B ITOYBE SJIEMEHTOB [TUTAHUS, B TOM YUCIIEC U PaIH-
OHYKJIUJIOB.

Veunenue nornomenus 3'Cs npu BHeCEHHU a30THBIX YA00pEHUI 00BACHAETCS YBEIHIEHHU-
€M KOJINYECTBa MOJIBIKHOTO PAIMOHYKIIH/A B TIOYBE IO/ BIMSHUEM THIPATUPOBAHHBIX HOHOB aM-
MOHHUSI, UMEIOIUX C PAIMOIE3UeM CXOJHBIA MO BEIMYMHE WOHHBIM paJnyc M CIIOCOOHBIX BBITEC-
HATB €T0 U3 MECT COpOIMHM B TIOUBEHHBIH pacTBop [4, 5]. OnHaxo, m NHs™ n K* necop6upyror ¥'Cs
KaK C TIOBEPXHOCTH MOYBEHHBIX YACTHLI, TAK U C MIOBEPXHOCTU KOPHEH [6], HO IIPH 3TOM IPH IpPHU-
MEHEHUU Kallusl COJICpPKaHNe PATUOHYKIIUAOB II€3Ks B pACTCHUAX MHOTOKPATHO yMeHbmaercs [7],
a TPy IPUMEHEHUHU a30THBIX YAOOPEHUN — YBEITHINBACTCS.

CyIecTByeT NPeoIokKeH e, COTIIACHO KOTOPOMY yBennueHne noctymieHns *3/Cs u3 mou-
BBl B PACTCHUS MOXKET MPOUCXOAUTH B Pe3yJibTaTe CABUTa B COOTHOIICHHSX JJIEMEHTOB B MTOYBEH-
HOM PacTBOpPE MMPH BHECEHUH a30THBIX yao0penuii [4].

e HacTOsAMIEH pabOTHl — YCTAHOBUTH B3aHMOCBS3H MEXIy HakomieHueM ' Cs 6060B0-
371AaKOBOH CMECHIO, COJCPKAHUEM M COOTHOIICHHEM MHHEPAJIbHBIX COCAMHEHUH a30Ta B IOYBE
B pa3HbIe (ha3bl pOCTa U Pa3BUTHS PACTCHUH.

MarepuaJjbl 1 METOBI

OOBEKTOM  HMCCIEJOBAHMN  SBISUIACH  JIEPHOBO-TIOA3OJUCTAs — CylecyaHas  I0YBa
C TIOTHOCTBIO 3arps3Henus ~'Cs 10-15 Ku/km?, koTopas xapakrepmsopanack pHkcl — 5,8-6,2,
conepxkanueM P2Os — 165-210 mr/kr u K2O — 200-221 Mr/Kr o4BHI.

B ombiTe BO3MEIBIBAIM 371aKOBO-0000BYIO CMECh (OBEC C TOPOXOM KOPMOBBIM). Y IETBHYIO
akTUBHOCT, ~'CS B MOYBEHHBIX HpoOax ompeaensyid Ha y-fB — crmekTpomerpe MKC-AT1315,
B PACTUTEIbHBIX — Ha Y-CIIEKTPOMETpHUECKHX Komiuiekcax «Tennelec», «Canberray. OcHoBHbIC
arpoXMMHMYECKHe TOKa3aTelu OIpelnessiii mo Meroaukam: pHxcl) — MOTEHIIMOMETPUYECKUM
METOI0M; TTOABMXKHBIE GopMbl Pocdopa u kamus — 1o Kupcanory; N-NHs — mo 'OCT 26489-85;
N-NOs — mo 'OCT 26488-85. IlonyuyeHnHsle gaHHble 00pabaThIBaIM METOJIOM KOPPEISILHOHHO-
PETPECCHOHHOTO aHaIM3a C WCIOJB30BaHUEM CTaHIAPTHOTO KOMIBIOTEPHOTO MPOrPAMMHOTO
obecnieuenus (Excel 7.0, Statistic 7.0).

Pe3yabTaThl cciieIoBaHUS U UX 00CYKIeHHe

Ha ocHOBaHWM MOJIY4EHHBIX JKCHEPUMEHTATBHBIX JTaHHBIX BBITIOJHEH KOPPEISIIUOHHO-
PerpecCHOHHBI aHANU3 I YCTAHOBIEHHS B3aMMOCBS3eH MEXIy YAENbHOH aKTHBHOCTBIO 3'Cs
B 3€JICHOM Macce U 3epHe 371aK0BO-0000BOI cMecH, ¢ OJHON CTOPOHBI, U COJICPKAHUEM HUTPATHOTO,
amMmoHuiiHoro, MuHepaiabHOTO (cymMmma N-NOsz um N-NH4) a3zora B maxoTHOM ciioe JepHOBO-
MOJ30JIUCTON CYNECYaHOH MOYBBI M COOTHOIIEHWEM HUTPATHOTO M aMMOHHIHOTO a30Ta B IOYBE
B TICPUO]] aKTHBHOM BETETAIlMH TTOCEBOB — (Daza BbIX0/1a B TPYOKY pacTeHHUH 3J1aKOBOTO KOMIIOHEHTA
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(oBca) u (haza credmeBanuss 6000BOTO KOMITOHEHTA (TIEIIOIIKH), a TAK)KE B (ha3y BEIMETHIBAaHUS OBCA
¥ OyTOHU3AIHMH TIEJTIOIIKH.

B ¢da3ber Beixoma B TpyOKy OBca M cTeOJEBaHUS TETIOMIKH B IMaXOTHOM CJIO€ JEPHOBO-
MOJI30JIMCTOM CYNECYaHO! OYBhI COIEPKAHNE HUTPATHOTO a30Ta K0JIe0aIoch Mo BapuaHTaM OMbITa
ot 3,8 1o 13,4 Mr/Kr mouBbl, aMMOHUKHOTO a30Ta — oT 14,0 10 36,7 MI/Kr TIOYBHI, a a3y BHIMETHI-
BaHUs OBCa U OYTOHM3AIMH TEIOMKA COOTBETCTBEHHO OT 2,6 10 7,4 u ot 14,0 mo 44,3 mr/kr mod-
BEI. YlelbHAas aKTHBHOCTH 'Cs B 3eleHO Macce M3MeHANach MO BapHAaHTAM OMBITA B Mpeenax
4,9-7,6 Bx/kr.

B pesynbTare KOppensuroOHHO-PErPeCCHOHHOT0 aHallu3a YCTAHOBJIEHBI 3aMETHBIE B3aUMO-
CBSI3M MEXy aKTHBHOCTBIO °'Cs B 3eJIEHON Macce 371aKoBO-0000BOI CMECH M COIEPKAHUEM HHT-
paTHOTO a30Ta B MAaXOTHOM CJIOE€ MOYBHI B (pa3bl BEIX0JIa B TPYOKY OBCa M CTEOJICBAHUS TETIOMIKH U
(da3pl BEIMETHIBaHUS OBca M OyroHu3anuu nemomkd. Koaddunments koppensuuu (R) coctaBmim
cootBercTBeHHO 0,51 1 0,55. MuHuManbHOE HaKOIUIEHHE PaJUOHYKIN/IA B PACTEHUSAX OTMEUYAIOCh
npu comepxkanr N-NO3z B maxoTHoMm cioe B niepByto a3y Ha ypoBHE 8-10 MI/KT MMOYBBI, BO BTO-
pyto ¢a3y — 4—6 mr/kr nouss (Tabnuna 1).

Tab6auna 1. — B3aumocssizu yaeabHoii aktusHocTH 2'Cs B 3ej1eH0l Macce 3J1aK0B0-0000Boki
CMeCH C coiep:KaHueM PasHbIX (JopM a30Ta B MoYBe

®a3za pocta u pasBuTHs ®dopwma azora Vpasuerne pgechn R
PACTCHUUA B IIOYBEC
N-NO3 y =0,0505x> - 0,8791x + 9,3212 0,51
Brixon B TpyOKy OBca u N-NH4 y = 0,006x° — 0,309x + 9,6634 0,39
creOIeBaHUE TICITIOIIKH N y =0,0043x% — 0,2693x + 9,9172 0,32
N-NO3:N-NH4 y =0,0362x> - 0,5023x + 7,3295 0,51
BoiveTsiBanue oca 1 G- N-NO3 y=10,2579x>-2,5037x + 11,17 0,55
TOHHM3AILIST TTETIOMIKA N-NH4 —y =0,0022x° +0,1274x + 4,3984 | -0,27
Naun —y =0,0025x2+ 0,1617x + 3,6455 0,28

Cnabble ¥ yMepeHHbIE B3aMOCBSA3H aKTUBHOCTH °'Cs B 3e/IeHOH Macce MPOCIeKUBAIIUCH C
conepxanueM N-NHs n munepanbsaoro azora (Nyus) B TouBe B 3TH (Da3bl pocTa M pa3BUTHS pacTe-
Huil. Koo puuuents! koppemnsunu uzmensiucs ot 0,27 1o 0,39.

B ¢a3bl Beixosa B TpyOKy OBca ¥ cTe0JIeBaHUS MENIOMIKH COOTHOIIEHHE HUTPATHOTO K am-
MOHUIHOMY a30Ty B MOYBE Kosie0anoch 110 BapuaHtam onbita oT 1:1,3 mo 1:5,6. B a3l BeiMeThI-
BaHUs OBCa M OYTOHM3AIMH MEJIIOLIKYA COOTHOIIEHHE ObLIO 0oJiee MUPOKUM U U3MEHSI0Ch OT 1:2,8
o 1:16,4.

KoppensaunoHHo-perpecCUOHHBIA aHAIM3 MOKa3aJl HAJIMYKME 3aMETHOM B3aMMOCBSI3U C KO-
r¢durmentom koppemstuu 0,51 mMexay akTuBHOCTBIO =/Cs B 3e/eHOi Macce M cooTHomeHneM N-
NO3:N-NH4 B Hauanpubie da3bl pocTa U pa3BUTUSA pacTeHUH. MUHUMabHOE HAKOIJICHUE PaJHo-
HYKJIH/1a HaOJII0AaI0Ch IIPU COOTHOLICHUH 3THUX Gopm a3oTa 1:6-8. B Gornee mo3anue dasbl Bereta-
IIMH [TOCEBOB CBsI3b OblIa caaboii (R = 0,15).

VenbHas aktuBHOCTh 3'Cs B 3epHe U3MeHsIIach 110 BapUaHTaM OMbITa oT 6,5 10 21,2 Br/kr.
B pe3ynbrare uccienoBanuii ycTaHOBIICGHA BhICOKash B3auMOCBs3b (R = 0,82) Mexay comepkaHueM
137Cs B 3epHe U comepkaHueM aMMOHMIHOTO a30Ta B IOYBE B (ha3y BHIXOJA B TPYOKY OBca U cTed-
JIeBaHUS TEOIIKH.

MuHMMaIbHOE HAKOIUICHHE PAJAMOHYKJIHMJA B MPOIYKIMHM HAONIONANOCH MPU COAEPIKAaHUH
B mouBe N-NHs B mpenenax 22-27 mr/kr mouBsl. C conepxkanueM N-NOz u Nyuy B TTOUBE B 3TOT
NepUoJI BEreTallui PacTeHUI YCTAaHOBJICHBI 3aMETHbIE CBSA3H ¢ KOd(PPUIIMEHTAMU KOPPENSIUH CO-
otBeTcTBeHHO 0,56 1 0,62 (Tabnuua 2).

3aMeTHBIC B3aUMOCBS3M ¢ Koddduuuentamu koppemsiuuu 0,57-0,63 ycTaHOBICHBI MEXIY
akTUBHOCTBIO 3'Cs B 3epHe M cojepKaHMEM HUTPATHOTO, aMMOHHIHOTO ¥ MHHEPATHHOTO a30Ta,
a taxke cooTHomenueM N-NO3z:N-NHs B maxoTHOM ciioe B (pa3bl BHIMEThIBaHHS OBCa U OyTOHM3a-
I[UU TEITIOLIKH.
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Ta6auna 2. — B3aumocssizu yaeabHoli aktusHocTH 1¥'Cs B 3epHe 31aK0B0-0000B0ii cMecH

¢ coJiep:KaHueM pa3HbIX GopM a30Ta B NoYBe
®a3za pocra u PasBHTHA ®opmMma azora VpaBHEHHE perpeccuy R
pacTeHuit B IIOYBE
N-NO3 y = 15,825 00572 0,56
Beixon B TpyOKy OBca u N-NH4 y =0,0655x% — 2,9547x + 40,593 0,82
crebiIeBaHHE ENTIOIIKN Nz y = 0,0449x2 — 2,6148x + 45,237 0,62
N-NO3:N-NH4 y =0,0362x% — 0,5023x + 7,3295 0,51
N-NO3 y=0,7162x2 - 8,1253x + 29,881 0,60
BrimersiBanne oBca u 0y- | N-NHg y = 0,0204x2 — 1,0626x + 22,221 0,59
TOHHU3AUS [ETFOIIKN Ny y = 0,0234x% - 1,4106x + 29,571 0,57
N-NO3:N-NH4 y =0,0668x2 - 0,7707x + 10,794 0,63
BrIBOaBI

1. Hamnyumras B3auMocBs3b akTHBHOCTH °’Cs B 3eneHoil Macce 371akoBO-6060BOil cMecn
HaOJI01aeTCs ¢ Coep)KaHuEM HUTPATHOTO a30Ta B MAXOTHOM CJIOE MOYBHI 10 (hazaM pocTa u pas-
Butus pacrennii (R = 0,51-0,55). MuanmanpbHOE HAKOTUICHHE PAIUOHYKIIMIA B PACTCHHUIX OTMEYa-
ercs npu cogepxkanuu N-NOs B mouse 8-10 mr/kr moussl B a3y BeIxoja B TpyOKy oBca U cTelie-
BaHUs MENIOMKHU U 4—6 MI/KT TOUYBbI — B (ha3bl BBIMETHIBAHHS OBCa U OYTOHU3AIIM METIONIKH.

2. Bzaumocssaspb aktuBHOocTH “'Cs B 3epHe Haubonee Tecuas ¢ conepxkanrem N-NHa (R =
0,82) u muHepanpHOTO a30Ta B mouse (R = 0,62) Ha paHHUX dTanax pa3BUTHUsI PACTCHUH U COOTHO-
meHreM N-NOz:N-NH4 npu BeiMeTsiBanuu oBca u Oyronu3zaruu nemtomku (R = 0,63).
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