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Annomauus.

Ilpoonema u wyenw. Ilousa Kyxmopckoeo paviona Pecnyonruxu Tamapcmawu cepas
JlecHas, 3aepsAsHenHas mscenvimu  memannamu (TM), spoouposannas. s
NOJYYEHUsI CMAOUNIBHLIX — BbICOKUX VPOIUCAE8  CeNbCKOXO3AUCMBEHHLIX — KYJIbMYP
He0bX00uMo npogeoeHue B80CCMAHOBUMENLHBIX MePONPUAMUL, HANPAGIEHHbIX HA
cHudicenue yposHs 3aepsaznenus npuopumemuvimu Cd, Pb, Ni u npeoomspawenue
HezamugHo2o Oeticmsusi 3po3uu. Llenv uccredosanuii — ocywecmenerue noooopa
OUHApHOU cMecU pacmeHUuti-Qumopemeouanmos.

Memoodonozua. Hccneoosanusi npogedeHvl 6 6uoe Be2emayuoHHO20 ONblma 8
cOCy0ax u HAmypHo2o UcCcied08anus. B 1abopamopHuix YCI08UAX 8 NOUYBY BHOCUNUCD
XUMUYECKU  YUCmble  CEePHOKUCAble  COAU  KAOMusl,  C8UHYd,  HUKelsdl 8
COOMBEemMCmeEyIOWUX pa3HblM YPOSHAM 3a2psA3HeHUs. 003ax. B kauecmee pacmenuii —
Gumopemeduanmos ucnoavzoganuco Amaranthus candatus, Melilotus officinalis,
Secale cereale, Zea mays, Avena sativa u ux ounapnvie cmecu. HamypHuiii onoim 6
CENIbCKOXO3ANUCMBEHHOM — NPOU380OCMEEHHOM  Koonepamuge  um.  Baxumosa
Kykmopckozo pationa Pecnyonuxu Tamapcman cmaeuncsi ¢ yenvio onpeoeneHus:
ONMUMANLHBIX CHOCOOA U HOPMbL 8blcesa OuHapHol cmecu Amaranthus candatus +
Zea mays.

Pesynvmamul. bonvuyro omsvieuusocmov na npucymcmeue TM 6 nouse nokaszana
cmeco Amaranthus candatus + Zea mays. B pacmenusix axxymyaupyromcs
MOKCUKAHMDBI, 8 OCHOBHOM, 8 KopHax: Amaranthus candatus + Zea mays na 14%
bonvute, uem 6 Haozemuwvix opeanax. KBII - koagppuyuenm oOuonocuieckozo
noenowenus  u  TK-mpanciokayuonmsiti  koagguyuenm,  Komopwvie  Obvliu
naubonvwumu 6 cmecu Amaranthus candatus + Zea mays - 14,1 u 13,8

coomeemcmeeHHo. B HaAmMypHOM onbsinie nNoJy4YeHsvl aAHAJIOCUUYHbIE pe3ylbnamabl.
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Macca pacmenuti u  gomocunmemuyeckas aKmueHOCmb  JIUCMbes  ObLIA
MAKCUMATbHOU NpU 00OHOCMPOYHOM nocege bunaphot cmecu Amaranthus candatus +
Zea mays.

3axntouenue. Ha cepuvix necnvix nousax CXIIK um. Baxumosa Kykmopckozco pationa
cnedyem chusums kKonyenmpayuio TM nocpedcmeom o30envisanus 6 meuenue psaoa
nem ounapHou cmecu Amaranthus candatus + Zea mays 6 00HOCMPOYHOM nocege ¢
MeAHcOYpAObAMU WUpuHoU 57,5 cm HOpmou evicesa cemsan coomeemcmeenno 0,188
ke/ea u 14,6 ke/2a.

Knioueevle cnosa: cepas necnas nousa, msocenvle Memasivl, 3p0O3us, pacmeHus-
gumomepeouanmsl, 60CCMAHOBNIEHUE.
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Abstract.

Problem and purpose. The soil of Kukmorsky district of the Republic of Tatarstan is
gray forest, contaminated with heavy metals (HM), eroded. To obtain stable high
yields of agricultural crops, it is necessary to carry out restoration measures aimed
at reducing the level of pollution with priority Cd, Pb, Ni and preventing the negative
effects of erosion. The purpose of the research was to select a binary mixture of
phytoremediant plants.

Methodology. The research was carried out in the form of a vegetation experiment in
vessels and a full-scale study. Complex soil pollution was simulated by introducing
into it chemically pure sulfate salts of cadmium, lead, nickel in doses corresponding
to the scale of normalization of soil pollution levels: permissible (below the maximum
permissible concentration), low (at 1 MPC level), medium (at 3 MPC level), high (at
5 MPC level). Amaranthus candatus, Melilotus officinalis, Secale cereale, Zea mays,
Avena sativa and their binary mixtures were used as phytoremediant plants. The field
experiment in the agricultural production cooperative Named after Vakhitov in
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Kukmorsky district of the Republic of Tatarstan was set up to determine the optimal
method and sowing rate of a binary mixture of Amaranthus candatus + Zea mays.
Results. The mixture of Amaranthus candatus + Zea mays showed greater
responsiveness to heavy metals in the soil. Toxicants accumulated in plants mainly in
roots: Amaranthus candatus + Zea mays was 14% more than in above-ground
organs. BAC (coefficient of biological absorption) and TC (translocation coefficient)
were the highest in the mixture of Amaranthus candatus + Zea mays - 14.1 and 13.8,
respectively. Similar results were obtained in a field experiment. Plant weight and
photosynthetic activity of leaves were maximum when sowing a binary mixture of
Amaranthus candatus + Zea mays in one row.
Conclusion. On gray forest soils of the Agricultural Production Complex Named
after Vakhitov, Kukmorsky district, it is necessary to carry out a set of measures
aimed at reducing their contamination with heavy metals by cultivating for a number
of years a binary mixture of Amaranthus candatus + Zea mays in single-row sowing
with row spacing of 57.5 cm wide, seeding rates of 0.188 kg/ha and 14.6 kg/ha,
respectively.
Keywords: gray forest soil, heavy metals, erosion, phytomeredient plants,
restoration.

BBenenue
Ha ceBepe PecnyOonuku Tartapctan pacnonoxen ropog Kykmop B 150 kM ot
CTOJIMIBI T. Kazans. TeppI/ITOpI/ISI KYKMOPCKOFO paﬁOHa B 3KOJIOTHYECKOM IIJIaHE
XapaKTepU3yeTcsl KaK HaIpshDKEHHas BCIIEJCTBUE BEACHHUS pa3pabOTOK M JOOBIUU
W3BECTHSKA, TJMHBI, MECKOB, CYTJIMHKOB, MOA3EMHBIX BOJ, TOpda, Ha YPKYIICKOM
HedtsHoM Mmectopoxkaenun Kykmopcko-KoBanmuuckoro yuactka - Hegtu. B ropone
PacCIIOJI0KEHBI BATISIIbHO-BOMIIOYHBIM KOMOMWHAT, 3aBOJI METAJLJIONIOCY bl U p. Briman
B 3arps3HEHHE TEppUTOpUU TI. KyKMOp BHOCAT TSKENBIE METAUIbl, KOTOPBIE
AKKyMYJIMPYIOTCSI B IIOYBE, PacTCHHUSIX M BOJC, YXyAllasd HX KadeCTBEHHOE
coctosinue. Ha tepputopun Kykmopckoro paiiona Ymopasienuem PocriotpeObHaazopa
OBLIO 3apErucTPUPOBAHO HA Hayajao ucclienoBaHuil okoyno 200 ThIC. T OTXOAOB, U3
HUX OOJBIINUHCTBO OTHOCHUTCSI K KJIaCCy OITaCHOCTH A. OTXOI[BI MNOCTyIIarOT Ha
Kyxmopcxkuit nmonuron ThO B 2-X kM K ceBepo-BOCTOKY OT ropoja Kykmop ¢ 2002 r.,
[Tomuron wnHaxomutrcs Ha Oamance OAO «KykMopckue WHXEHEPHBIE CETH».
pacueTHBIN CPOK FKCIuTyaTauuu — 20 JIeT, TO €CTh YK€ UCTEK, a €ro Iiomaab B 4 ra
YK€ HC IMO3BOJICT HIPUHHUMATDL HOBBLIC ITOCTYIIJICHUA.
Curyarus ycyryOssieTcss 1 pa3BUTOM BOJHOW dpo3uell Ha TeppuTOopuu paiioHa. B
OCHOBHOM CKa3bIBAaeTCs JEHCTBHUE MPUPOIHBIX (DAKTOPOB: HaTUYHE BOAOCOOPHBIX
TJIOMIAJICH U yBAJIKMCTBIX BOAOPA3/EIOB, MpeobiajaHue Ha HUX CKIIOHOB KPYTHU3HOM
OoJee ABYX rpaayCcoB, OBPaKHO-O0a0o4HON ceTh. KOHEYHO, OKa3bIBAIOT BIUSHUE HA
pa3BUTUC OJOpPO3MHM MU JICTHHUC HOOXK/IH, 6BICTpO€ CHCroTasHuc, HCPABHOMCPHOC
pacrpeeieHue CHeXHOro mokposa [11].
I/ICXO)ISI n3 BBIIIICU3JIOKCHHOT O, BOITPOCHI BOCCTAaHOBIJICHUA 10 a0poaus
apoaupoBaHHOM mouBkl T'. Kykmop Pecny6nuku TaTtapcTaH SBISIOTCS aKTyalbHBIMU.
I[JI}I BOCCTAHOBJICHUSA 3arpsA3HCHHBLIX TM nous HauOoJiee noaAXOo AU M crrocoooM

ABIIACTCA q)HTOBKCT‘paKHI/IH C INPHUMCHCHHEM paCTGHHﬁ, AKTHUBHO IIOTJIOIIAOINMH
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