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CyIleCTBEeHHYO YacTh TOYBCHHOTO IMOKPOBA
PecniyOinku Anbirest 3aHUMAIOT CEPBIC JICCHBIC TOYBHI.
IIpu 5TOM OHH, MO-TIPEKHEMY OCTAKOTCS MAJIO
W3YyYCHHBIMH, B TOM YHUCIIC, B OTHOIICHUH UX
YCTOYUBOCTH K XUMHUYCCKOMY 3arpsi3HCHUIO.
3arpsi3HeHUe cephix JIeCHBIX MouB Ajpiren Zn, Cd, Mo,
SEeBbI3BIBACT YXYALICHHE HX OMOIOTHYECKUX CBOMCTB.
B GonbmuHCTBE ciTydaeB CTENEHh CHIKEHUS 3HAUCHHH
OMOJIOTUYECKHUX MTOKa3aTeIeH HaXOUTCS B MPSMO
3aBHCHMOCTH OT KOHIICHTPAILIUHU B ITOYBE
3arpsI3HSOMICTO BemecTBa. [10 CTeNeHn TOKCHYHOCTH K
OMOJIOTUIECKIM CBOWCTBaM CEPOM JIECHOU ITOYBBHI
UCCIICIOBAaHHBIC JIEMEHTHI 00Pa3yroT CICAYIONIYIO
[IOCJIENOBATEILHOCTE. Se > Zn >= Cd > Mo.
Buonornveckue mokasaTtelu, HCCIIE0BaHHBIC B paboTe
(akTHBHOCTH KaTasia3sl U JETHPOTCHA3BI,
UEIUTFOJIO30JIUTHYECKAsT CIOCOOHOCTh, 00MIHne OakTepuid
pona Azotobacteruiuna kopHe# peauca), MOryT ObITh
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The essential part of a soil cover of the Reputdic
Adygea is occupied by gray forest soils. Thus they
still remain a little studied, including concerning
their resistance to chemical pollution. Contamioati
of gray forest soils of Adygea with Zn, Cd, Mo, Se
causes deterioration of their biological propertlas
most cases, the degree of reduction of the valfies o
biological indicators is directly dependent on the
concentration of pollutant in the soil. Accordimyg t
the degree of toxicity to the biological propertids
the investigated elements form the following
sequence: Se > Zn > = Cd > Mo. Biological
parameters investigated in research (activity of
catalase and dehydrogenase, cellulolytic ability,
abundance of bacteria of the geastobacter,

radish root length) may be used for purposes of
monitoring, diagnosis and regulation of chemical
pollution of gray forest soils Zn, Cd, Mo, Se
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UCIIOJIL30BAHbI B LIENIX MOHUTOPHMHTaA, TUATHOCTHKA U

HOPMHPOBAHHS XUMUUECKOTO 3arPA3HEHHS CEPBIX

nmecHbIX oy Zn, Cd, Mo, Se
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[TOYBBI, BUOJIOTUYECKUE CBOMCTBA ITOUBBI  SOILS, BIOLOGICAL PROPERTIES OF THE
SOIL

BBEJIEHUE

PecriyOnuka Ajpirest o0jasaeT yHHKAJIBHBIMU TIOYBEHHBIMH peCypcaMu
[2, 7]. [Ipu 3TOM aKTHBHOE SKOHOMHUYECKOE, PEKPEAIMOHHOS M TYPUCTUYECKOE
pa3BUTHE PETHOHA BEACT K YCHIICHHUIO aHTPOIIOTCHHOTO BO3JICHCTBUS HA ITOYBHI,
B TOM YHCJIe K XUMHUECKOMY 3arpsi3HeHui0. CyIecTBEeHHYIO YacTh TOYBEHHOTO
nokpoBa PecrryOnmku Ajpirest 3aHUMAlOT CephIe JIECHBIC IMTOYBKI. [Ipn 3TOM OHH,
HO TIO-TIPSKHEMY OCTAFOTCSI Majlo M3yYCHHBIMH, B TOM YHCJIE€, B OTHOIICHUU HUX
YCTOWYMBOCTH K XHMHYECKOMY 3arps3HeHuo. PaHee Oblia wHcclieqoBaHa
yCTOMYMBOCTB 3THX MOYB K 3arps3Henuto Cr, Cu, Ni, Pb [10, 11, 14, 19, 27, 28],
He(ThIO, OCH3MHOM, Ma3yToM  au3ToruimBoM [12-18, 20-21, 22-24, 26].

Ilear HacTosmed pabOTBI — U3YYUTh H3MECHCHHE OHMOJOTMYSCKOMN
AKTUBHOCTH CEPBIX JICCHBIX TIOYB PECIyOJUKH AJBITes TPU 3arps3HECHUH
LIMHKOM, KaJMHUEM, MOJUOIEHOM U CEJIEHOM.

OBBEKTBI U METObI UICCJIEAOBAHUMSA

Mecto otbGopa cepoidl JeCHOW TOYBBI JUIsl TPOBEICHUS MOJEITHHBIX
DKCIIEPUMEHTOB — OKpecTHOCTH c. JlaxoBckas, PecmyOnmuka  Ajpires.
Hccrenyemas mmodyBa XapakTEepPH3yeTCsl BRICOKUM COJIEP)KaHUEM OPTaHHYECKOTO
BEIIeCTBa B BEpXHEM ropuszoHte — 7,3 %,HEeUTpanbHON peakiuei cpeapl —
pH = 7,3, TSOKETOCYTIMHUCTBIM TPAHYJIOMETPUYECKUM COCTABOM, CpEeIHEH
OMOJIOTHYECKOH aKTUBHOCTBIO.

[TouBa 1Isi MOJENBHBIX DKCIIEPUMEHTOB OblIa OTOOpaHa M3 BEPXHETO
cimog 0-20 cMm. MIMeHHO B 3TOM CJIO€ HAKaIJIMBAETCS OCHOBHOE KOJIUYECTBO

3arpsI3HSAIONINX MTOYBY BEIIecTB [6].

http://ej.kubagro.ru/2015/04/pdf/43.pdf
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B kadectBe 3arpssuuTescit Obutn BeiOpanbl Zn, Cd, Se, MopockoabKy
3arpsi3HEHUE TO0YB ATHUMH d3jeMeHTamu Ha IOre Poccum we [5, 30].
HctouynnkamMy 3arpsi3HEHHS SIBJISIFOTCS TPOJYKTHI CTrOpaHusl yriisg, HehTU U
HeTEnpoOIyKTOB, MUHEpaJIbHbIE yAOOpPEHHUs, MECTUIU/bI, METaJUTypru4eCcKue
nporieccsl [3].

[{uHk, KaaAMHi ¥ MOJIMOJEH BHOCHIHM B IOYBY B (opme okcuzaos (ZnO,
CdO, M@gO0g), ceren — B (opme cenenuctort kuciothl (H,SeQ). MmenHo B
Takux (popMax UCCIICIOBAaHHBIC AJIEMEHTHI Yallle MOCTYIAOT B OYBY[6].

B 3aBucumoctu oT (GOpMBI XUMHUYECKOTO COCJAMHEHHUS 3arps3HSIOIINE
BEIIECTBA BHOCWJIM B TIOYBY pas3nu4yHbiMH crocoOamu. OKcHIbl, Kak
MPaKTUYECKU HEPACTBOPUMBIE B BOJAEC COCIMHEHHS, CHauyajla pacTUpaId C
HEOOJBIINM KOJIMYECTBOM IIOYBBI, 4 3aTEM CMEIIMBAIM C OCTAJILHOM Maccou
nouBbl. CENEHUCTYI0 KUCJIOTY PAacTBOPSUIM B BOJI€ M BHOCHWJIM B TIOYBY TIPH
nepBoM MnojuBe. Vcnonb3oBaHHBIE CHOCOOBI BHECEHUS IMO3BOJIMIIM JTOOUTHCS
HanOoJIee PAaBHOMEPHOTO PacIpeieNICHUs YIIEMEHTOB B TIOYBE.

N3ydanu necTBUe pa3HBIX KOHIICHTPAIMW 3arpsi3HSIONIUX BEIIECTB B
nouse: 1, 10, 100ITJK. Mcnons3oBanu 3Hauenus [1JIK, paspaGoraHHbie B
I'epmannu [9], mockonbky [1JIK B mouBe BanoBeIX (OpM IIMHKA, MOJIUOIEHA U
cenena B Poccun He paspadotansl. I1JIK B mouBe Zn cocraBiser 300 mr/kr
BO3ymIHO-cyxo# moussl, Cd — 3, Mo — 10, Se — 10.

UTtoOBl KOPPEKTHO COMOCTaBUTHh CHJIY BO3JEHUCTBUS  Pa3IMUHBIX
AJIEMEHTOB Ha CBOMCTBA MOYBHI 3a CUCTEMY OTCUETa COJEpKaHUs DJIEMEHTa B
nouBe Obuia npuHsaTa [1/IK, a He ero KoJM4ecTBO B MI/KT MOYBHI. BO-IepBEHIX,
pa3HbIC AJIEMEHTHI COJIEPKATCS B MIOYBE B HECOMIOCTABUMBIX, €CJIU UX BBIpaXKaTh
B MT, KoymuecTBax, pasnuyaronuxcs B 100 pa3. Bo-BTopeix, oHHM 001a1ar0T
Pa3IMYHON TOKCUYHOCTBIO.

B wuccnenoBanuu mpeAnpuHSATa TIOMBITKA IPOAHAIU3UPOBATh BECh
JTMaTna30H KOHIICHTPAIIUNA MCCIIEIOBAHHBIX AJIEMEHTOB B IMOYBE, BCTPEUAIOITHIICS

B Hacrtosiiee Bpemsi B mipupoje. Conepxkanue B nmouse no 100 ITJAK u Gonee

http://ej.kubagro.ru/2015/04/pdf/43.pdf
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HEPEIIKO BCTpEYaCTCsI B paiioHax NpEeaNpUATAA  XUMHUYECKOH,
METAJLTYPTHYECKOHN ¥ TOIUTMBHON MIPOMBINICHHOCTH. 3arpsi3HeHre mouBkl o 10
I[MIK, mnoMuMO  Ha3BaHHBIX  HCTOYHHWKOB,  SBJIACTCS  CJIEICTBUEM
CEJIbCKOXO3SUCTBEHHBIX MEPOIPHITHA — TPUMEHEHHS MHUHEpPaIbHBIX U
OpPTaHHYECKHUX YJAOOPEHUH, CTOYHBIX BOJI, IMECTUIUIOB, CTHMYJISATOPOB POCTa
pactenuii u T.1. [1, 6].

[TouBy WHKYOHMpOBaJlM B BETETAIMOHHBIX COCYJaX IPU KOMHATHOH
TEMIEPaType U ONTUMATBHON BIAKHOCTH B TPEXKPATHOW TOBTOPHOCTH.

CoctosiHue mouBsl onpenensiy 4yepe3 30 CyTok mocie 3arpsisHeHus. DTOT
CPOK TposiBHII ce0si Haubosnee MHPOPMATUBHBIM MPH HMCCIEAOBAHUU BIUSHUS
XHUMHYECKOTO 3arpsi3HEHUS Ha OMOJIOTHYECKHE CBOMCTBA TOYBHI [12].

JIabopaTopHO-aHATUTHYECKUE HCCJACIOBAHUS OBLIM  BBIMOJIHCHBI C
UCIIOJIb30BaHUEM OOIICIPUHATEIX B OHMOJIOTMH W DKOJIOTMH TI0YB METOJIOB B
moaudukarmu K.III. Kazeea, C.M. Konecuukosa [8]. Onpenensuin Hanboee
WH(POPMATUBHBIC W YyBCTBUTEIIbHBIC OMOJOTHYCCKHE MMOKA3aTEIN: aKTHBHOCTH
Karajga3bl M JACTUAPOTEHA3bI, IEJUTIOJ030JUTHYECKYI0 AaKTUBHOCTh, OOWMIINE
Oaktepuii poma Azotobacter, mimny kopHed peauca. C LENbIO BBISBICHUS
oOUmMX  3aKOHOMEpPHOCTEH  BO3ACWUCTBUA  3arps3HSIONIETO  BEIIECTBA
UCTIOJIb30BAIM MHTETPaIbHBIN MOKa3ateab ouosiorndeckoro cocrosiaus (MITBC)
MIOYBBI, PACCUNTAHHBIA HA OCHOBE BBINICYKa3aHHBIX TTOKA3aTEIICH.

PE3VJIBTATBI UCCJIEJJOBAHUA

B pesynbTare uccnenoBanus ObIIO YCTAHOBIEHO, UTO 3arps3HEHUE CEpOi
necHoi mouBel Anpiren Zn, Cd, Mo, SeipuBenio K yXyAIIEHUIO €€ COCTOSHUS.
Kak mpaBuno, HaOmOmanoch JOCTOBEPHOE CHIKCHHE 3HAYEHUH BCex
WCCIICIOBAaHHBIX OMOJIOTMUECKHUX IOKAa3aTeNiel: akTUBHOCTH Katanasbl (puc. 1),
JeTUaporeHassl (puc. 2), MeJUTFJIO30JIMTHICCKON akKTHBHOCTH (puc. 3), 0Omus
OakTepuii poma Azotobacter (puc. 4), mmHbl KopHe# peauca (puc. 5), UITBC

no4BsI (puc. 6).

http://ej.kubagro.ru/2015/04/pdf/43.pdf
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B pspge ciydyaeB HaOMIOAan0Ch CTUMYIUPYIOIIEE TEHCTBUE HCCIETYEMBIX
aneMeHTOB. OHO OOBSACHSIETCS TeM, YTO BCE OHH SIBISIFOTCS MUKPOAJIEMEHTaMH,
HEOOXOJUMBIMU JKMBBIM OpraHu3MaM B MajblX jo03ax. Kpome Toro, B
IKOTOKCHKOJIOTUU OINHCAHBl MHOTOYHCIEHHBIE (aKThl CTHUMYJIHPYIOIIETO
JNEHCTBUS Pa3IMIHBIX BEHIECTB, B3ATHIX B MAJIBIX TOKCUYHBIX J03aX [4].

HccnenoBaHHble 3JEMEHTHI 00pa30Balld CIEAYIOMUN PsJl TOKCUYHOCTH
10 OTHOILLIEHMIO K CEPOU JIECHOU ITOYBE:!

Se > Zn >= Cd > Mo.

ComnocraBneHne  pe3ylbTaTOB  HACTOSIIETO  HCCIENOBaHUS  C
npoBeeHHBIMU paHee [19], mo3Boim MOCTPOHUTH PsiJi TOKCHYHOCTH BOCHMHU
AJIEMEHTOB 110 OTHOIICHUIO K OMOJIOTUYECKUM CBOMCTBAM CEpPOM JIECHOM TTOYBHI:

Cr>Se >Zn = Ni>Cd > Cu >= Mo >= Ph.

Cxoskasi TIOCJIeIOBAaTEIbHOCTh AJIEMEHTOB IO CTENEHUW MX TOKCHYHOCTH
ObLTa MOJIyYeHa paHee Ha YepHOo3eMe OObIKHOBEHHOM [15].

B OonpmmHCTBE CiydaeB Il BCEX  HMCCJICAOBAHHBIX  BEIIECTB
3aperucTpupoBaHa TpsMas 3aBUCHMOCTh MEXKIy KOHIIGHTpalMed B TIOYBE
3arpsi3HSIONIETO  BEMIECTBA W CTENCHBIO  CHUKCHHS  OMOJOTHYECKHX
MOKa3aTenen.

buosiornveckue mnokaszaTend, HCCIEJOBaHHbIE B pabore (AKTHBHOCTH
Karajasbl W JCTUIPOTEHA3bl, IEJUTIOJIO30IUTHYECKAs CIMOCOOHOCTh, OOMIHe
OakTepuii poma Azotobacter, miuMHa KOpHEH pezawca), MOIYT OBITh
UCTIONIb30BaHbl B IIENIAX MOHHTOPHHTA, JHATHOCTHKH W HOPMHPOBAHUS

XUMHYECKOT0 3arpsi3HEHHS CephIxX JiecHbIX TouB Zn, Cd, Mo, Se.

BbIBO/IbI
1. 3arps3HeHue cepblx JiecHBIX TouB Axpirem Zn, Cd, Mo, Sesbi3biBact
yXyALIEHUE UX OMOJIOTMYECKUX CBOMCTB. B OOJIBLIIMHCTBE CilydyaeB CTENEHb
CHIDKCHUS 3HAYCHUH OMOJIOTMUYECKHX IOKa3aTejeil HaXOAUTCS B MPSAMOM

3aBHUCUMOCTH OT KOHICHTPALIMKU B ITIOYBC 3arpA3HAIOIICTIO BCIICCTBA.

http://ej.kubagro.ru/2015/04/pdf/43.pdf
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2. Ilo cremeHM TOKCHYHOCTH K OHOJIOTHYECKHMM CBOMCTBAM CEPOM JIECHOM
MOYBEI HUCCIIEeI0OBAHHEIE DJIIEMEHTHI o0pa3ytoT [ D1%20114% 0

IOCJIEN0BATEIBHOCTE. Se > Zn >= Cd > Mo.

HUccnedosanue gvinonneno npu nooodepicke Munucmepcmea o6pasosanus
u wnayku Poccutickoii  ®eoepayuu (6.345.2014/K) u eocydapcmeennoii

noooepoicke  sedyweli  Hayunou wkoavl  Poccutickou  ©@edepayuu  (HILI-

2449.2014.4).
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