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B craThe NpeACTaBAEHBI PE3YABTATH MCCAEAOBAHWA COAEPIKaHWS
THRKEeALX MeTaanos (Zn, Mn, Co, Ni) B obpasuax AOMMHAHTHBIX Hazem-
HBEIX PacTeHmnid, cobpaHHeEX Ha TeppuTopuK AThipayckoi oBaactn. OT
Bop 06pazUoB AOMWHAHTHBIX PACTEHWA MPOM3BOAMAM B TPEX MyHKTax:
M2 1 Touka (r. ATeipay, xo38HcTBO «Yhans), N 2 Touka (r. Kyabcapel, c.
TypreicOa, xozaicTeo) 1 N? 3 n. Muaep (xo3sicteo «Mcaess). BeisieaeHo,
UTO COAEPMKAHWE TAMEALIX METAAADB BO Beex npobax, Kak B nouee, Tak
M B PacTEHWSX HE MPEBLILAAD NMPEABAEHO AOMYCTMMEIX KOHLEHTpauUMi
(MAK). BeIfBASHO, YTO B OAHMX M TEX e IKOAOTHYSCKHY Y CAOBMAX ATk
payckoi 0BAacTH B BEIBpaHHLIX ofpasuax ACMMHAHTHOrO pacTeHus Arte-
misia terrae-albae copepkaHMe TRREABIX METAANOB BLIAC BOALLIE, UeM ¥
AEFropyron repens.

Kawouesble cAoBa: ATbIpay ckas 06AACTL, TAMEALIE METAAALI, aTOMHO-
abcopbUMOHHAA CNEeKTPOMETPMS, AOMMHAHTHLIE BUABI PACTEHMIA.

The article presents the results of a study of heawvy metals (Zn, Mn, Co,
Ni} in the samples of plants collected in the territory of Atyrau region. Sam-
pling of plants produced in three locations: N21 point (Atyrau, farm «Ulans),
Ne2 point (Kulsary, p. Turgysba, farm) and N23 n. Inder (farm «lsayevs). [t
was found that the content of heavy metals in all samples, both in the soil
and in the plants did not exceed MPC. The greatest number of heavy met-
als accumulated in the samples of plants collected in the city of Atyrau
{farm «Ulans). It was revealed that in the same environmental conditions of
Atyrau region in selected samples of the dominant plant Artemisia terrae-
albae content of heavy metals was higher than that of Agropyron repens.

Key words: Atyrau region, heavy metals, atomic absorption spectrom-
etry, the dominant species.

Byn Makanaaa ATbipay 0OABICBIHBIH ayMarbiHAZ XMHAAFAH ©CIMAIK-
Tep yAriaepiHaeri aysip Metaaa (Zn, Mn, Co, Ni) 3epTTey HaTHXKeAepiH
YChIHAALL |pikTey BOMBHILA Y HYKTEABH BCiMAIK KuHaaak:: N2T HykTe
(AThIpay Kasackl, «¥aaHs wWapyalwbiabFsl), N2 HykTe (Kyacapbl kaaachl,
Typreiz0a ayabl, lWapyalwsLIAbIK) xaHe N3 vykte Muaep karace («Mcaess
wapyalbAbIFbl). OCkl HYKTeAepAEH anblHFaH TOMLIPaKTa XaHe eciMAik-
Tep yAriaepiHae ayblp MeTasnaapabiH meawepi LLIPK-aaH acnaawl aen
AHBIKTarABL. ATBIPAY KaAackl («¥AaH» LWAPYALILIALIFEL) SKMHAAFAH BCiM-
AIKTEpD YAFIAEDIH A€ KMHAKTAAFAH aybIp METAAAAPABLIH eH Ken MeALllepi.
Bip 3KOAOIMAABIK, KafAaMAa ATbipay OOALICHLIHAA aAblHFaH Bacbim BCiM-
AIKTEPAIH yATiAepiHAe Artemisia terrae-albae aa ayblp MeTaaAap Ken, an
Agropyron repens as mealepi BoAFaHbIH aHbIKTaAABL.

TyHin ce3zaep: AThipay 00ABICHI, dybIp METAAAAD, aTOMALIK-abcoph-
UMAALIK, CIEKTPOMETPUA, BCIMAIKTIH Backi Typi.
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Beeaenmne

B nociegHHe rofsl HabMonaeTcd yYBelHYeHHe 3arpA3HeHHA OK-
pyiaiollel cpedbl, B TOM HHCIe H TOKeNIBIMH MeTallaMH. Hecme-
JOBAHAY NOTTESPININ OTPOMHEIH YVIOepO 3arpa3HeHHT THKeTbIMH
MeTaTIaMH pa3IHIHBIX 3KOCHCTeM, B JacTHOCTH 1714 pacTeHHH,
JKHBOTHEIX, B KOHeUHOM cdeTe, H 1714 JelloBeKa.

B HacTogmee BpeMf 3KONOTHYeCKoe HeOmaromomyuaue [IpH-
KACIIHA, B TOM THCIe H ATBIpaycKoll 00TACTH, CBA3AHO C AKTHBHOHR
IedTelbHOCTBE) TOPHONOOBIBaromeH, HedTe- H rasonepepadarsl-
BAIOIIEHA IPOMBIIUIEHHOCTH, CeIbCKOID XO34HCTBA, YTC IPHBOIHT
K JerpajanHd OKPY:KAKMEH Cpelbl, 3arpg3HeHHIO [IOYBBI, BO3MY-
Xa, TOBePXHOCTHEIX H NOT3eMHBIX BOTHEIX 00BEKTOB, COKPAIIeHHED
OHOpa3HOOOpa3Hd, pe3KoMY VXYIIIeHHID 3J0pOBhA HAaCelIeHHA,
MPOAHBAOINETO B PETHOHE.

3arpgasHeHHe cpedbl TOKEIEIMH MeTaUIAMHE IPOHCXOIHT Takke
B Pe3yIIbTaTe CKHIAHAS TOIUIHBA, cOpacHBAHAS CTOTHBIX BOJ H BHe-
CeHHA B IOUBY YIOOpeHHA.

H3pectHO, 910 70 — 80% OT 0DIIETO KOMTIECTEA TEKEIBIX Me-
TAWLI0B, IOCTYIAIOIINX B OPTaHH3M HeIoBeKa, IPHXOIHTCT Ha pac-
THTeIbHYE OPOTyKITHIO.

TaAensle MeTallIbl HOCTYIAKT B pacTeHHe IpeHMyIIecTBEHHO
depe3 KOPHEBYH0 CHCTEMY H3 IIOUBEL, B MeHBIIeH cTelleHH — depes
THCTBA.

Bonbmas 9acTe BEICIIHX pacTeHHAR NOBpekIaeTcd H30BITOTHEIM
comepmaHHeM TaAeNblX MeTaIoB. OIHAKO MHOTHe pacTeHHd CIIO-
cOOHEI HAKAIUTHBATE B OCHOBHOM B HAT3eMHEIX OpPraHaxX OONBIIHE
KOIHYecTBA TSKe/IbIX MeTAIUIOB, MHOTOKPATHO IIPeBRINAITHE HX
KOHIIeHTPAITHH B II0YBE.

PasmriHBIe MeTaLIsl H HX coeIHHeHHI HMeHT OoIpoMHOEe 3Ha-
UeHHe B KH3IHH PacTeHHH. Tak, HAIPHMep, polb MAPTAHIA B KH3HH
BBICIIHX pacTeHHH H BOTOpOCIEH BOJOEMOB BechMa BenHka. IIpH
HeJOCTATKe JAHHOTO 3IeMeHTa 3aMedeTcd pa3sBHTHE KOPHeBOH
CHCTEMBI H POCT PACcTeHHH, CHIDRASTCH VPOKAHHOCTE. JHKHBOTHEIS,
MOeNAIONTHE KOPMA C HH3KHM CONeUKAHHEM MapraHid, CTPagaroT
oc/Ta0IeHHEM CYXOMHIIHIEL, ¥V HHX c1a00 pa3BHBaeTcd KocTaK. He-
J0CTaTO9HAS 0DecIIeyeHHOCTh KOPMOB KODATBTOM IIPH CONepKAHHA
ero MeHee 0,07 Mr Ha 1 KT cyXoH MAacchl IIPHBOIHT K 3HAUHTEIBHO-
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Cogep#anre TAKETRX METATIOE B HEKOTOPEL JOMHHAHTHEX BHIAX PAcTeHHH ATRIpaycroH o0IacTH

MY CHHZEEHHIO IPOIYKTHBHOCTH AHBOTHBIX, a IIPH
Pe3KoM HefocTaTKe KoOanbTa CKOT 3a0oleBaeT Cy-
xXoTKoH. CoeTHHeHHS HHKEIA HIPalT BA/KHYIO POIb
B KPOBeTBOPHBIX IIpolleccax, SBIAACh KATATH3ATO-
pamu. Copepxarre N1 u Co Donee cTaOHIBHO 11
pacTeHHH, YTO CBHISTENBCTEYET O HPHCYTCTBHH B
obpasnax oOImero A1 HHX MHHepPATbHOTO KOMIIO-
HEeHTA4, B TOM YHCIe H DHOreHHOTO ITPOHCXOKIeHHA
[1].

[THHK OTHOCHTCH K 9HCITY AKTHBHBIX MHKPOIe-
MEHTOB, BIHAMITHX Ha POCT H HOPMAIBHOS Pa3BH-
THe OPraHH3MOB. B To e BpeMs MHOTHe COeIHHe-
HHA ITHHKA TOKCHYHBI, IIpeikie BCeTo, eTo CyIbgar
H XIOPHI.

B cBA3H ¢ 3THM ITeIb Hamed paboTEI — OIeHKa
SKOIOTHYECKOTO COCTOSHHA ATHIpayCcKOH 00TacTH
(Ha nIpEMepe JOMHHAHTHEIX BHIOB).

AThlpayckad 00JAcTh HAXOJHTCA HA TEepPHIO-
puH [IpHEACIHACKOH HH3MEHHOCTH, pacIIoIoieH-
HOMH HHe YPOBHA MHPOBOTO OKeaHa.

KmmumMar 3geck pesko KOHTHHEHTATBHBH. OT-
CYTCTBHE BBICOKHX ecTecTBeHHBIX DaphepoB CIIO-
cOOCTBYeT cBOODOTHOMY NpPOHHKHOBEHHIO H TIe-
peMemeHH0 0 [IpHKAcIHACKOH HH3MEHHOCTH
VBIAKHEHHBIX ATTAHTHISCKHX MAcC, XOTOIHOIC
ApKTHYIeCKOIO BO3/yXA, a TaK jKe CYXOro CyOTpOIH-
HeCHOTO BO3NYXA MycThHE KasaxcTana H CpemHel
A3HH.

[No4ypeHHBIH TIOKPOB TePPHIOPHH OTIHYASTCA
OOJIBIIHM pa3HOOOpasHeM, BclIeICTBHE MHOI000-
PasHBIX VCIOBHH II0OYBOOOPA30BAHHA H HCTOPHH
topyupoBarHg. Bee MOYBEI OTMHYANOTCH MATOMH
TYMYCHOCTBI), OTHOCHTEIbHO HeDONBOIOA MoOmI-

S
=

HOCTBIO T'YMYCOBOTO TOPH30HTA, HH3KHM COIepika-
HHEEM IeMEHTOB 30IBHOTO [MATAHNA, MATOH eMKOC-
TBEO OITIOIMEHHT.

OTIHYHTEIRHOH YepToH pacTHTEIBHOTO IIOK-
poBa IIpHKaciis gBIfeTcd ero MpocTpaHCTBeHHAS
HeoOHOPOOHOCTE. M3 Beaymmmx (axkTopoB, ompene-
JSIOMAX NPOCTPAHCTBEeHHOE paclpelelieHHe pac-
THTeJIbHOCTH, HB/IAIOTCA YCIOBHA YBIAKHEHH,
3aCONeHHOCTh, COCTaB NmouB H pemsed [2]. Jlamn-
majTHoe 3HAaUeHHe HMelT capcasaH (Halocne-
mum strobilaceum), Omroprya (4nabasis salsa),
BHIOBI MONBIHE (Artemisia lerchiana, A. terrae-al-
ba, A.areniria), xepmex (Limonium suffruticosum,
L.caspicum). ogHONeTHHe COIAHKH (Salicornia eu-
ropaeae, Climacoptera crassa, C.brachiata, Suaeda
acuminate, S.prostrata) [2].

MaTepHal H MeTOIBI

Tlepen HavadoM padOTHI OBLT 3aMO0MEH Mapil-
PyT (pHcyHOK 1), mO KOTOpPOMY NPOBOIHIHCE OTDOP
npo0 pacTeHHH 1719 BEIABICHHS B HHX COTep:KaHuT
TOKeIBIX MeTamtoB. OTOop 00pasmoB pacTeHHi
NPOH3BOIIIH B TPeX MyHKTAX;

Touka (1. ATBIpay, X034HCTBO «YIaH»)

N47°1529°

E051° 57.3Y1°
Touka (. Kymecapet, ¢. Typreicda, Xo3aiicTBO)

N 47° 00 887"

E 053° 51.129°

Touka (n. HEnep, xo3giicTBo «Fcaesy)

N 48° 31. 268"
E 051°42_831°

ofnacre | - =] o

=t i i

Manrucrayokas obnacts-
ey F =

o T YaBexncran

Pucynor 1 — Mecta cbopa mpod
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Hremopa 3 A mop.

B cooTBeTCTBHH ¢ re00OTAHHYSCKHM MeTOIOM
3aKIagKa IUIOIMAZ0K IpPOBOIHIACE B JecATHKPAT-
HOH NOBTOPHOCTH. BBEUTH BBEIABISHEl JOMHHAHTE H
KOPMOBBIe pacTeHHS, KOTOpEIE B JalbHeHIeM Ioc-
TyHIH 00BeKTaMH HCCIeIOBAHHH — 3T0 4gropyron
repens (L.) P. B. Agrost. — neipefi nomsyumit (Poa-
ceae) v Artemisia terrae-albae Krasch - moIbHE De-
To3eMeTsHAT (Asteraceae).

B mccirenyeMeIX 00pa3nax pacTeHHH MPOBOIH-
IH oIpefelleHHe CONSPAAHHY TOKeIBIX MeTALIOB
MapraHlla, HHKeIq, KoDalbTa H IHHKA.

B HecenoBaHHH IPHMEHATH MeTOI aTOMHO-a0-
copbIHOHHOH cHeKTpoMeTpHH. OmpeieleHHe TH-
KEIBIX MeTALIOB NPOBOIHIOCE HA ATOMHO-a0Ccopo-
ITHOHHOM cIIeKTpoMeTpe «AAS IN» [3].

PesyvabTaThl H HX 00CYAIEHIE

Bo ¢aope persoHa HeclleIOBaHHH 3apeTHCTPH-
poBaHo 140 BHIOB. PacTeHHS ABIAIOTCH ONHHM H3
HHIHKATOPOB OKpy:Kaimed cpensl. [lepBoHATAIE-
HO 114 olpedeleHHs THa&eIbX MeTALIOB B pacTe-
HHAX OBLTH BBIABIeHBI JOMHHAHTHI B Pa3sIHYHBIX
coobIIecTBax — 3TO TAKHe pacTeHHd KaK 4gropyron
repens, u Arfemisia terrae-albae.

Tabmmua 1 — Conep&aHAe TEHETEN METATUIOE B 00PA3NAX IOEEL

B HecreayeMEBIX DVHKTAX H3VIaeMbIX TEpPpPHTO-
PHE OBLTH B3ATHI IPOOHI IIOYB I8 OMmpefielleHHT B
HHX TDKeIbIX MeTAUIOB. Pe3yIbTarsl mpod IMOYBEI
H3yuaeMBIX IYHKTOB IpHBeleHH! B Taommme 1. H3
TAOMHIE! 1 BHOHO, 9TO B IIpoDAax MOYBEL, OTOOpaH-
HBEIX ¢ TeppHTOpHH Nel copmep:#anHHe mHHKA (0,79
TTOK), muxens (0,97 ITOK), xobameta (0,97 TIITK)
H Maprasna (0,38 ILIK) HaxXomuTcd B NpeJenax Jo-
IYCTHMBIX HOPM.

B 00pasnax mouskl, 0TOOPAHHBIX ¢ TEPPHTOPHH
Ne2 B Ne3 comepskanmde mmHKa (0,60 ITOK 1 0,63
ITIOK), sakena (0,50 ITOK u 0,813 TLIK), ko0DaTETa
(0,77 TIAK = 0,78 IIJIK) & Maprarna (0,34 IIJIK &
0,34 TIOK), COOTBETCTEEHHO, UTO TAKKe HAXOIHT-
cf B Ipefleflax JOIYCTHMEIX HOPM, HO cofepikaHHe
JAHHEBIX TEOKeIBIX MeTA/LIOB OBLIO MeHBIIE B II04YBe
B I. Kymecapsr (c. Typrerzoa).

TaxmM oDOpasoM, caMoe OONBIIOE KOMHYECTBO
TOKeIBIX MeTaUIOB B II0YBe OBLIO OOHAPYEKEHO B
Xo3giicTBe «ViIaE» OmH3 I ATeIpay.

Tlo paHHBIM, MpeACTABIeHHBEIM B Tabmme 2
BHIHO, 9TO COflepiKaHHe BCeX H3yIaeMBIX 3IeMeH-
TOB B 00pa3llax pacTeHHH 4Agropyron repens H Arte-
misia terrae-albae, cobpaHHEBIX B ToIKax coopa Ne
1-3 gaxomuTed B npegenax ITTK.

KoETpomepyeMEle BEIMeCTEA, MI/ET
Torra oThopa
Zn Ni Co Mn
Nz 1 xozaficTeo « YIas: OinH3 T ATEIpay. 18,11 3.88 4 85 570
Ne 2 ©. Kynecapsr, xoaaficTeo Omz c. Typreicha 1382 2.00 3.85 502
Nz 3 o Mazep, xoasicteo «Heaeey (koHTpoE) 14 41 3.23 3.00 505

Tabmmua 2 — Conep&aHAe TIHETEN METATUIOE B PACTEHHAN

SMeMEHTEL MI/ET
Tomwa oTbopa Hazpanme pacTerHi
Zn Ni Co Mn
Artemisia terrae-albae 15.62 3.75 0.08 19425
! Agropyron repens 14,94 2,99 0.99 74.12
Artemisia terrae-albae 20,52 342 1.18 181.47
: Agropyron repens 17.32 3.21 0.40 14225
Artemisia terrae-albae 18.24 3.02 0.00 111.19
. Agropyron repens 18.48 3.60 0.78 102,24
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B Touxe cbopa Ne 1 Artemisia terrae-albae
COTEPAEMT HAHOOMBINEee KomMHUecTBO N1 ® Mn, a
Agropyron repens — Co.

B Touke coopa Ne 2 Agropyron repens comepE AT
HaHMeHblIIee KOTHIeCTBO

Co, a Artemisia terrae-albae — HaHOOIBIIeE KO-
mHYecTEO Zn H Co.

B Touke cOopa Ne 3 — Artemisia ferrae-albae co-
JepHT HAHMeHbINee KoMHYecTBO N1, a dgropyron
repens — HaHOONbIIee KOTHIeCTBO Zn.

Bo Bcex mpobax Agropyron repens, oTOOpaH-
HBIX B PA3/IHIHBL TOUKAX ATBIpaycKoH 00IacTH co-
OepixaHHe Zn HAXOOHTCH B Opedenax 14.96-18.48
MI/ET, N1 — 2,99-3.69 Mr/kr, Co — 0,40 — 0,99 Mr/kT,
Mn — 74.12- 142 25 Mr/xr

Bo Beex mpobax Artemisia terrae-albae, oTob-
PAHHBIX B PAIHIHEIX TOUKAX ATBIpayckoi odmacTn
colepiaHHe BceX TOKelIbIX MeTaIOB BBINe, deM
V Agropyron repens H HaXONATCH B IOpedenax: Zn
oT 15,62 102052 Mr/sr, Ni — ot 3,02 mo 3,75 Mr/
K, Co — o1 0,98 mo 1,18 mr/sr, Mn — ot 111,19 mo
194,25 Mr/KT.

Y Agropyron repens IpocleikHBaeTCHd 3aBHCH-
MOCTb cofepiaHHd B pacTeHHIx Co oT comepxa-
HHA ero B II0UBe, T.e. ¢ VBeIHYeHHeM COJepikaHHT
B II09Be JAHHOIO 3TeMeHTa, YBeIHIHBaeTcA ero co-
JepskaHHe B pacTeHHIX.

Taxum oOpasoM, aHATH3 pe3yIbTATOB OIpe-
JelleHHS COJepaHHS TSOKeIbIX MeTALIOB B H3y-
9aeMBIX BHIAX pacTeHHH MOKA3al HX PasIHIHYIO
AKKyMYIIMTHBHVIO CIIOCOOHOCTB. Artemisia tervae-
albae HaKanTHBaeT B CBOHX TKAHAX TOKENBIX Me-
TALIOB OONBINe, 9eM Agropyron repens B OIHHX H
TeX e 3KOIOTHYeCKHX VCIOBHAX, 9TO CBHOETelb-

CTBYeT 0 O0lee HH3KOH AKKYMYVIATHBHOH criocod-
HOCTH Agropyron repens o cpaBHeHHIO ¢ Artemisia
terrae-albae.

[IaBHAA ONAcHOCTE TAZKENIBIX MEeTAIOB He B
ABHOM OTpPaBIfHHH, 4 B TOM, YTO OHH CHOCOOHBI
NOCTeNeHHO KOHIEHTPHPOBATECA B PAacTeHHAX, Op-
raHH3Max JKHBOTHBIX H 4elloBeka. B To e BpeMs
OpeacTaBleEde 00 00g3aTeIbHOH TOKCHIHOCTH TH-
elIBIX MeTALIOB ABIMIOTCA 3a0MyAIeHHeM, TaK
K4K B 3Ty TPYINTY IONafaroT Melb, IHHK, MOTHOJEH,
KODAIIBT, MapraHell, AeIe30, To ecTh MHKpO3IeMeH-
THI [4]. CpaBeNIHBO HCIIONB30BATE TEPMHH «TOHe-
B MeTALT» — KOIJa pedb HOeT 00 ONAcHBIX AT
JKHBOTHBIX H PacTHTeIbHBIX OPTaHH3MOB KOHIIEHT-
paIgx 3neMeHTa ¢ OTHOCHTelIbHOH Maccofl bomee
40 H roBOPHTE 0 HeM e, KaK 0 MHKpO3leMeHTe, B
TOM CIy4ae, KOIJa OH HAXOOHTCH B IIOYBE, pacTe-
HHH, 0pTaHH3Me KHEOTHBIX H 4elI0BeKa B HETOKCHT-
HBIX KOHIEHTpAalHAX HIH HCIOIB3YeTCH B MAJBIX
KOMHYecTBaX, Kak VIoOpeHHe HIH MHHepalbHAL
Io0aBKa K KOpMY IS VIV4IIeHHd VCIOBHH pocTa,
PA3BHTHA PACTEHHH H *XHBOTHBIX. TKelble MeTal-
JIbI OTHOCATCHA K MHEpPO3/IeMeHTaM H BXOIAT B COC-
TaB (yepMeHTOB, TOPMOHOB H JIPYTHX OHOTOTHYECKH
AKTHEHBIX BEIECTE [5.6].

B pe3yabTare HAIMMX HCCISTOBAHMHA OBLIO
BBIABICHO, UTO B BRIOPAHHBIX 00pa3lax JOMHHAHT-
HEBIX pacTeHHH Artemisia terrae-albae u dgropyron
repens, IPOH3PACTANITAX B ATBIpayckoH o0macTH,
cofep#aHHe ITHHKA, HHKeId, KoDanbTa H MapraHna
HAXOJHTICH B IIpefeax JoMyCcTHMBIX HOPM.

CumTaeMm, 9T0 HeOoDXOOHME! JadbHefimme mcc-
Ted0BAHHA NAHHOH TeppPHTODPHH, ATA BBIABISHHA
pacTeHHH — aKKyMYIIATOPOB TAAESIBIX MeTALIOB.
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