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Kpusopiszbkuii 6otaniunuii can HAH Ykpainu
Vkpaina, 50089 m. Kpuswuit Pir, Byn. Mapiraka, 50

OCOBJIMBOCTI AKYMYJIALIIT BAXKUX METAJIB Y JINCTKAX
JEPEBHUX POCJ/IMH ITPU AEPOT'EHHOMY 3ABPYIHEHHI EKOTOIIIB

Yemanoeneno emicm i memnu akymyasyii Zn, Ni, Pb ma Cd 'y aucmkax depeenux pocaun y pizni ¢pasu mopgoeernesy 6 ymosax
3a6pyOHeHHA BUKUOAMU NIONPUEMCIBA 3 BUPOOHUUMBA MeMAaN0EMICHUX NieMeHmie 0 aakoghapbosoi npomucrosocmi. 3a
NOKA3HUKOM 8HYMPIUHbOMKAHUHHOO0 3A0pYOHeHHS AUCMKIE 00caioxceri 8udu po3nodireno Ha mpu epynu. /lo nepuioi ione-
CeHO 8UOU 3 BUCOKUM Di6HeM aKyMYAAyii Oinbuocmi 6axicKux memanis, aKuil nepesuuye dinvuie Hiocy 10 pa3zie gponosuil pigers
(Populus bolleana Lauche, P. italica (Du Roi) Moench ma Sorbus aucuparia L.), do dpyeoi — eudu i3 cepednim pienem aKymy-
aayii (nepesuujenns gponogoeo pisna y 5— 10 pazie) — Acer negundo L. i Tilia cordata Mill., do mpemwvoi — eudu 3 nepesu-
WeHHAM oH06020 pieHa Menul Hidc y 5 pazie — Aesculus hippocastanum L., Betula pendula Roth. ma Picea pungens Engelm.

Kirouosi ciioBa: akymyJisiisi, BaxkKi MeTaau, 1epeBHi pOCIMHU.

CyuacHe ypbOaHi3oBaHe cepeJoBHIle 3a OaraTbmMa
MOKa3HUWKaMU, 30KpeMa 3a BMIOBUM CKJIAIOM
TBapUH i 0COOJIMBO POCINH, 3HAYHO BiIpi3HSIETH-
csl BiJl MpupoaHux OioreoueHosiB [8, 19, 27]. V¥
IIPOMMUCIOBUX LIEHTPaX TEXHOT€HHE 3a0pyIHEH-
HS1 € OIHUM 3 OCHOBHUX UMHHUKIB, sSIKi BIJIMBa-
I0Tb Ha pocauHHICTG [8, 15]. Tomy nepeBHi poc-
JINHU, SIKi BAKOPUCTOBYIOTD JIJIsSI O3€JICHEHHSI Te-
pUTOpilA MPOMUCIOBUX ITiANPUEMCTB, IMOBUHHI
MaTU BUCOKY CTiliKiCTh 1O aepOreHHOTOo 3a0py/-
HEHHSI, BUCOKY JIEKOPATUBHICTD i 3MaTHICTh I10-
IIMHATU 3a0pYIHIOIUI peyoBUHU 3 aTMochepu
Ta ITPYHTY, POCTH Ha IPYHTaX 3 JOMillIKaMu Oy/Ii-
BEJILHOTO CMITTS i HU3bKUM BMiCTOM ITOXKMBHUX
pevoBuH [9, 17, 20].

OcTaHHIMU pOKaMU AOCTiTHUKA BUAOCIICILIM -
(iyHOI akyMyJIsILIi i TpaHCIOKAIliT BaKKUX MeTa-
JIiB y pociuHax B KpuBopi3bKoMy perioHi 3ie-
OiTbIIOr0 0OMEXYIOThCSI BABUYEHHSIM BIUIMBY aT-
MocC(pepHUX BUKUIIB MiAIIPUEMCTB TipHUIO-PY/I-
HOI TIPOMUCJIOBOCTI a0 JIMIIIE CITOJYK OKPEMUX
MEeTajliB Ha KBITHMKOBO-IEKOPAaTUBHI POC/IMHU,
CUTBCHKOTOCIIOAAPCHKI KYJABTYpU, OKpeMi BUIU
TOIOJIb UM Ta30HHi TpaBu [10, 12, 13, 24] i npak-
TUYHO HE BUBYAIOTh BIUIMB MiANPUEMCTB 3 BU-
PpOOHUIITBA METAJTOBMICHUX IIrMEHTIB IS JTAaKO-
¢$ap060BOI MPOMUCIOBOCTI Ha IEPEBHI POCIUHMU.
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Meta poOOTH — IOCTIAUTU OCOOJIUBOCTI aKy-
myssiuii Zn, Pb, Cd ta Ni y nuctkax aepeBHUX
pocauH y 30Hi Oii 3AT «KpuBopi3bKuii Cypuko-
BU 3aBOJI».

Marepian Ta MeTOIU

O6’extamu gociigkeHb 0yau Populus bolleana
Lauche, P. italica (Du Roi) Moench, Picea pun-
gens Engelm., Acer negundo L., Tilia cordata Mill.,
Sorbus aucuparia L., Betula pendula Roth. Ta Aes-
culus hippocastanum L. gpyroi BiKoBoi rpymnu, siki
poctyTh Ha nmpoMmmaiinaHuuky 3AT «KpuBopisb-
KU1 CYypUKOBUIA 3aBOJI» (Y 30HAX CUJIBHOTO i CJ1a0-
KOro 3a0pyaHeHHs) Ta B aeHapapii KpruBopizbko-
ro 6oraniyHoro cagxy HAH Ykpainu (ymoBHUiA
KOHTPOJIb). J1/1s1 aHaMi3y BinOMpasv TUCTKU i XBOIO
i3 cepeAMHU KPOHU ITiBASHHO-3aXiIHOI €KCIT03M -
wii y ¢asy MoBHOTO BiTOKpPEMJICHHSI JIMCTKA/XBOI
Ha 5—10-ty 100y Tta 80—85-1y 100y (pa3u 3aBep-
ILIEHHSI POCTY JIMCTKA/XBOI.

V paiioHi npociigKeHb pejbed € PiBHUHHUM.
I'pyHTH Ha MOHITOPUHTOBKX AiITHKAX HAJIEXATh
IO Bifgiay TeXHOTeHHMX I'pyHTIB [21].

BanoBuii BMicT Byrjeio B mapi rpyHTy 0—
S5cm — 2,5 %, ymapi 5—10 cm — 1,8 %, y mapi
10—20 cM BUSIBIIEHO CJIiIU.

BanoBuii BMicT Bymiewlio B wmapi rpyHty 0—
S5cm — 4,6 %, y mapi 5—10 cm — 3,8 %, y mapi
10-20 cm — 2,1 %.

93



B.M. I'puwko, O.M. [lickosa

MakpomopoJioriuHuii OmUc IPyHTOBOTO
PO3pi3y B 30Hi CHJILHOTO 320pyIHEHHS

H 0-0,5cm

0 IMincTunka 3 JKUCTSI TpaB’SIHUCTUX

Ta aepeBHUX pocauH. Ilepexin mo
HACTYITHOTO TOPU30HTY TMOCTYIO-
BUIf 32 30UTBLICHHSIM YaCTKU MiHe-
paibHOI (ppakiii

YopHuit, ciabKo3epHUCTUIA, arpe-
ratv HeMiuHi. [TpoHu3aHuit KopiH-
HSIM TPaB Ta IePeB, ITyXKUI, CyTII-
HUCTUN

H 0,5-8 cm

Hp 8—12cm  [lepeximHWii rOPU3OHT OiMIBIII ITiTb-
HO1 Oy/l0BU, I'PYIKYBaTOl CTPYKTY-
pu, Tiepexin 10 HACTYITHOTO TOPH-
30HTY UiTKWI1 32 KOJTHOPOM
[H] 12—-26 cm  YopHuii, ApiOHO MPU3MATUYHUIM,
arperatv MillHi, UIIIbHUIA, Y HUX-
Hili YaCTHHI 1IUIBHICTb 3pOCTAE
TemHo-cipuit, MpU3MaTUYHUIMA, LIiTb-
Huii i3 40 cm
Cipuii, MeHII UIUTBHWI, HiX ITO-
nepenHiii. [lepexin 1o HacTymHOro
TOPU30HTY YiTKHWIA 3a IIIBHICTIO Ta
koipopoM. Ckumae Big 10 % pos-
ypHy HCI
IManeBuii i3 cipyM BiTIHKOM, IIiTb-
HUIA, TTOCTYIIOBO IE€PEXOAUTh 10 Ha-
CTYIHOIO FOPU30HTY
[Pk] 80—120 cm [laneBwuit siecoronionmii kKapOOHAT-
HUW CyTJIMHOK

[HP]/k 26—49 cm

[HPk] 49-71cm

[Ph]  71-80 cm

MakpomopoJioriunuii onmuc rpyHTOBOro
Po3pi3y B 30Hi CJIA0KOr0 3a0pyIHeHHS

H 0—19 cm [ymycoBuit cipo-Oypuit TeMHUiA ro-
PU30HT, CHJIBHO KOpEHEHACUYESHMUIA,
3ePHUCTHIA; 3 IIMOMHOIO KOpeHeBa
HACUYEHICTh 3MEHILYEThCS, 30i1b-
LIYETHCS LIUIBHICTD; TIepexi 10 Ha-
CTYITHOTO TOPU30HTY TTOCTYITOBHIA

Hp 19—-58 cm TemHo-cipuii i3 OypyBaTUM BiNTiH-
KOM KpYITHO3EPHUCTUI TOPU3OHT;
CBDXKMI, YIIUIBHEHUH, 3i ciaimamu
3eMJIEpUIB, TIEpeXi/l MOCTYMOBUI
Ph(x) 58—110cm  IlepeximHuii TOPW3OHT, CBIXKMIA,
YIIUIbHEHUI, HYDKYe [onHu 60 cM
HasIBHI CJIiAu KapOOHATHOTO TICeB-
JIOMiLeNi10, TPYAKYBaTUM; Tiepexia
TMOCTYTIOBUIA
P(xk) 110—135cm MareprHcbKa nopoia — MaJeBUit
JIECOTOIOHUI CYTJIMHOK, JIETKO-
DIMHUACTUM, IIUTBHUIN, 31 CigaMu
KapOOHATIB Ta 3eMJIEpUIB

9%

JlinsiTHKa yYMOBHOTO KOHTpPOJIIO po3TallloBaHa
Ha BiacTaHi 6ijblI HixX 3a 20 KM BijJ AxXKepesia eMi-
ciit KpuBopizbkoro cypukoBoro 3aBoay. Penbed
MicLIEBOCTi — PiBHMHHMIA. [ pyHTH nipeacTaBie-
Hi YOPHO3eMOM 3BMYAHUM MaJIOMIOTYXXKHUM CY-
[JIMHUCTHM.

3oHyBaHHST TepuTopii KpuBopi3bkoro cypu-
KOBOTO 3aBOJy OYJIO 3IiiCHEHO 3a TaHWMMU LICH-
TPpaJIbHOI 3aBOJICHKOI JIJabopaTopil IIOA0 BMIiCTY
BaXXKMX METaJliB BaTMOC(hEepHUX BUKUIAX. Y TTH-
JIOMOAIOHMX BUKUAAX IiANMPUEMCTBA MepeBaxa-
oTh Zn, Pb, Cd, Ni ta Cr. [IpoBeaeHe HaMu BU-
3HAYEHHST TOKCUKAHTIB y I'PYHTax Ha pi3Hil Bif-
CTaHi Bi MiAMPUEMCTBA 1aJI0 3MOTY MIATBEPAUTHA
BiIMOBiAHI 30HM 3a0pyAHEeHHS (Taba. 1).

YMicT BaXKUX METaliB Y pOCIMHHOMY MaTepi-
ajli BUBYAIM 3araJibHOMPUUHITAMU METOJaMu
[18]. PocnunHi mpodu MiHepaai3yBaau 3a METO-
JIOM CYXOTO O30JIEHHSI O MOBHOTO O30JCHHS
poCIMHHOrO Martepiaiy. KHcioTHy eKcTpakilito
MPOBOAMIN 3 BUKOPHCTAHHSIM HiTPOT€HOBOI KUC-
JIOTU y po3BelneHHi 1:1. KoHueHTpallilo BaxKKUX
MeTajliB BU3HAYaIX 32 JOTIOMOTOI0 aTOMHO-a/I-
copbuiitHoro ciekTpodoroMeTpa C-115 (Ykpai-
Ha). Po3paxyHOK TOKa3HMKa BHYTPIillIHbOTKA-
HUHHOTO 3a0pyIHEHHSI POCIWH MPOBOIWIN 3a
dopmyoro [14]:

BMICT eJleMeHTa y BETeTaTUBHOMY
OpraHi 3a HasiBHOCTi MeTaJly

3p =

BMICT eJleMeHTa Y BEreraTuBHOMY
opraHi KOHTPOJIbHUX POCIUH

Hocniagn mpoBoauan B TpUpasoBiii Giosioriu-
Hill Ta aHaJIITUYHIN NOBTOPHOCTI. CTaTUCTUUHY
00pOOKY OTpUMaHUX JaHUX 3AiHCHIOBAIN METO-
JTaMM TTapaMeTPUIHOI CTATUCTUKY TIpH 95 % piB-
Hi 3HauymocTi 3a b. Jlocnexosum [11].

Pe3ynbraTi T2 00rOBOpEHHS

Ha niacraBi 1aHUX MOHITOPUHIOBUX JOCJIiIKEHb
y neHapapii KpuBopi3bKoro 00TaHiYHOIoO camy
HAH Ykpainu BCTaHOBJIEHO, IO aKyMYJSILIist
Zn, Pb, Cd i Ni B acuMinsuiiHux opraHax nie-
PEBHUX POCJIUH Y Pi3Hi a3y MopdoreHe3y JUCT-
Ka/xBoi Masia BugocrendiuHuii xapakrep. Tak,
y a3y IMOBHOro BiTOKpPEeMJIEHHSI JIUCTKa/XBOi
HaliHTEHCUBHIllIe aKyMyJItoBaBcs Zn (Tadia. 2),
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Tab6auys 1. Bmict y rpynTi no6sm3y Kpusopisbkoro cypukoBoro

3aBOJY pyxoMux (GopM JesKHX BaXKKHX MeTaliB (AMOHiiiHO-aneTaTHa BUTSKKA), Mr/Kr (M + m)

30Ha .BiﬂCTaHb Hanpswm
Bi axepena . Ni Pb Cd
3a0pyIHEHHS enicii, BITpY
CunbHe 3a0pya- 50—150 IliBneHHo- 63,92 £0,49 9,00 + 0,42 6,13 £0,31 2,12 +0,08
HEHHS 3axiqHUI
ITiBHiYHO- 25,78 £ 0,07 3,00 £0,14 4,27 +0,18 0,78 £ 0,15
CXimHUI
CxigHui 22,39+ 0,19 2,87 +0,25 3,98 £0,43 0,65+ 0,05
Cnabxe 3a0pyn- 250—500 ITiBneHHO- 43,07 = 2,31 2,52+ 0,01 4,05+0,02 1,47 = 0,01
HEHHSI 3axiqHUN
ITiBHiuYHO- 18,45+ 0,97 1,25 £ 0,05 2,651 0,07 0,44 + 0,05
CXimHUM
CxigHui 12,85 £ 0,75 0,98 = 0,01 2,08 0,01 0,40 £ 0,04
CrnigoBe 3a0pyi- 1000—2000 ITiBneHHO- 12,81 £ 0,86 1,50 £ 0,12 0,66 £ 0,05 0,71 £ 0,05
HEHHSI 3axigHU
ITiBHiYHO- 8,35+0,52 0,48 + 0,25 0,42 0,04 0,38 £ 0,03
CXiTHUI
CxigHui 6,27 £0,08 0,25 £ 0,10 0,35+ 0,10 0,27 £ 0,05

SIKUI HaJIEKUTh 10 ITOMipHO TOKCUYHUX BaKKHX
MeTajiB [2, 25]. MakcuManbHa HOro KiJIbKiCTh
Oyna nputaMaHHa Acer negundo (0,83 MKT/T cu-
poi peyoBMHM). AHAJIOTIYHY TEHAEHIIiI0 HaKO-
MMUYEHHS 1IbOT0 TOKCUKAHTa IePEBHUMU POCIIH-
HaMu B nipoMucioBux ymoBax BusiBuB 1.I. Kop-
wnkoB [16]. JIuctku Populus bolleana, P. italica
ta Tilia cordata akymymoBanu Zn B 1,6—1,8 pasy
MeHIle, HiX A. negundo.

B acuminauiiinux opranax Sorbus aucuparia,
Picea pungens i Aesculus hippocastanum BMicT Zn
oyBy 3,3—5,5 pasiB MeHIIUM, HiX y Acer negun-
do. Y nuctkax A. hippocastanum KOHLEHTpaIlis
Ni Ta Pb, s1ki HanexaTb 10 IpyIlii MeTaJliB 3i 3Hau-
HOI0 (piToTOKCHYHIiCTIO [25, 27], Oyna HallMeH-
oo (muB. Tabi. 2). Y Populus bolleana, P. italica
Ta Betula pendula Bmict Ni nmopiBHsIHO 3 A. hippo-
castanum OyB BUILIMM Maitke B 20 pasiB, Tomi sIK
Tilia cordata, Picea pungens i Sorbus aucuparia Haii-
IHTEHCHMBHIllIe aKyMy.JTIoBaJv r1toMOyMm. KoH1ieHT-
pauist Cd Ha movatky hopMyBaHHS JIMCTKIB/XBOI Y
OLUIBIIIOCTI BUIIB, 32 BUHSITKOM B. pendula, craHo-
Bua Bin 0,02 10 0,05 MKr/T cupoi pe4OBUHMU.

HaiiGinbia KiIbKiCTh YCiX HOCTIIKEHUX TOK-
CHUKAaHTIB y JIMCTKAX AEPEBHUX POCIUH HAKOIM-
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yyBajach y 30Hi CUJIbHOIO 3a0pynHeHHs. Mak-
CUMaJIbHO BHCOKi TEMIU aKyMyJIsiii Zn IMopiB-
HSTHO 3 iHTaKTHUMM POCIMHAMU y a3y TOBHOTO
BiIOKpeMJIEHHSI JIMCTKa OYyJIM XapaKTepHi s
Sorbus aucuparia (3 > 30). MeHII iHTEeHCUBHO
(3» —Bin 9,0 10 12,6) BiH HAKONMYYBaBCsl B IUCT-
Kkax Populus bolleana i P. italica, Toni K aisi pe-
IITU BUJIiB JEPEBHUX POCIMH ITOKa3HUK 0ioJio-
TYHOI akyMyJisilil IMHKY HE TepeBulilyBaB 3,2.
CxoxMii XxapaKTep aKyMyJisiii Zn B yMOBax 3a-
OpyaHEHHS MeTalypriiHUX Ta TripHUY0-30aravy-
BaJIbHUX ITIATIPUEMCTB BUSIBUIN ¥ 1HIII JOCTITHUKNA
[7, 16]. Y 30Hi cnabkoro 3a6pynHeHHsT KpruBopi3b-
KOI'0 CypMKOBOIO 3aBOJly CIIOCTEPIirajii aHaJIoTiu-
HY TEHIEHIIiI0 HAKOIMMUYEHHS 1IbOr0 TOKCUKaHTa
(muB. TabI. 2).

T1po BHCOKI TeMIM HAKOMMUYEHHS POCIMHAMU
Cd, saxuii HaJIeXKUTh 10 Ty>Ke (PITOTOKCUYHUX Me-
TajiB [1], B yMOBax 30HU CUJILHOIO 3a0pyIHEHHS
CBiTYUTH 301JIbLLIEHHS MOr0 BMIiCTy B aCUMINISILIiM-
HUX OpraHax Maiike BCiX BUAIB OUIbII HIXK Y 4 pa3u.
SIx 32 aOCOJIIOTHMMMU, TaK i 3a BITHOCHUMMU TTOKa3-
Hukamu (3P > 20) Haiibinbimii pisenb Cd y dasy
ITOBHOTO BilIOCOOJIEHHST JIMCTKA/XBOI BUSIBJIEHO Y
pociuH Picea pungens.
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3HaMeHHMKY — Ha 5—10-Ty 100y (a3u 3aBepIIeHHS pOCTY JIMCTKA/XBOI.

[HTEeHCUBHICTb TTOITTMHAHHS pociMHaMK Ni Oy-
7a Jemo Hikyow. Moro piBeHb y IMCTKAX i XBOI
JIEPEBHUX POCJIMH Y MPOMUCIOBUX YMOBAX Iepe-
BMIILyBaB TaK1Ii B yMOBaxX KOHTPOJIIO B 2,5—4,0 pa3u.
VY Aesculus hippocastanum KoHueHTpalist Ni Oyna
OUTBIIOIO 32 AHAJTOTIYHMIA TTOKAa3HUK Y KOHTPOJIb-
HUX POCJIMH Y 23 pa3u.

[lpouecu mnorMHAHHSA (HOTOCUHTE3YIOUUMMU
opraHamu Pb mopiBHSIHO 3 iHITMMM BaXKKUMU Me-
TajlaMy Oy1u HaMEHIIMMM (OuB. Tadu. 2). Tak,
3Ha4eHHs 3P ctaHoBUIM Bix 1,2 (Picea pungens) no
3,3 (Populus bolleana).

Populus bolleana i P. italica xapakTepusyBasu-
Cs1 BUCOKOIO iHTEHCUBHICTIO aKyMVJISILii Oilb-
IIOCTi CHOJYK Baxkkux MeTaniB. Lle, iMoBipHO,
MOB’SI3aHO 3 TUM, 1110 TEKCTypa IMOBEPXHi JIUCTKIB
BUiB poay Populus, a caMe OIyIIeHIiCTh i HasIB-
HICTh Ha JIMCTKOBI MOBEPXHi CMOJUCTUX PEYO-
BUH, CITpUSIE IHTEHCUBHIILIOMY HaJIUTIAHHIO TH-
JIOBHX YaCTOK 3i CITOJIyKaMM BaXKKWX METaliB i,
SIK HACJIIAOK, OUTBIIIOMY TIPOHUKHEHHIO TOKCHY-
HUX eJIEMEHTIB 10 OpraHiB acuMisdii [4, 23].

VY uinomy TeHaeH1ii HakonuyeHHs Zn, Ni, Cd,
Pb B acuMinsiiiiHMX opraHax poCJIvH JeHApapiio
boraniuHoro cagy Ha 5—10-Ty 100y (asu 3aBep-
LLIEHHsI POCTY JIMCTKA/XBOi Oy CXOXi Ha Taki y
nornepeaHio dazy. Tak, MaKCUMaJIbHUUA BMiCT Zn
(1,07 MKr/T cupoi peuoBUHM) 3aiKcoBaHO y Acer
negundo, HaiMeHIUUI — y Aesculus hippocastanum
(muB. Ta6a. 2). HaiiGinbiue akymymoBaiu Pb
A. negundo i Tilia cordata, HafimeHie — Populus
bolleana.

Konuentpattist Zn, Ni ta Cd B muctkax Populus
italica MpakKTUYHO HE 3MiHIOBAjIacs MOPiBHSHO 3
MOoTepeaHiM eTarioM JociKeHb. lle cBimunThH
PO BUIOCHEUMMIYHICTh aKyMYJISILil TOCITiIKe-
HUX TOKCUKAHTIB, sIKa, Ha HaIly JyMKY, 3yMOBJIE-
Ha roJIOBHMM YMHOM XapaKTePOM iX MOTIMHAHHS
Ta MOJAJBIIOK TPaHCIOKAlli€Eld B CHUCTEMi
«IpyHT—poCauHa» [5, 7].

Ha nouatky ¢a3u 3aBeplieHHST pOCTy JUCTKa,/
XBOI TIpU CUJIBHOMY PiBHi 3a0pyQHEHHS HaMiH-
TEHCHUBHillle JepPeBHUMU POCIUMHAMU aKyMYJIIO-
BaBcs Zn (3? 3pocra 10 23,07). Bucoki abco-
JIIOTHI 1 BiTHOCHI MOKa3HUKU MOro BMICTy Oyiu
xapakTtepHi 151 Populus bolleana, P. italica ta Sor-
bus aucuparia (nuB. Ta01. 2).
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MKT/T MKT/T
gg i 10,25
2,5 40,20
2,0 40,15
i,g 40,10
0,5 +40,05
0 0
40,8
40,6
10,4
10,2
0

Bwmict Baxkkux MeTastiB y incTKax nepeBHUX pocivH Ha 80—85-Ty no0y da3u 3aBepiieHHs pocTy ucTka (Bmict Cd mokasza-
HO 3a JIOTIOMIXHOIO IIIKaJIOI0): @ — YMOBHUI KOHTPOJIb; 6 — 30HA CWJIBHOTO 3a0pynHeHHsT; | — Sorbus aucuparia; 2 —
Aesculus hippocastanum;, 3 — Tilia cordata; 4 — Populus italica; 5 — Acer negundo; 6 — Populus bolleana; 7 — Betula pendula;
* — CTATMCTUYHO JIOCTOBipHA Pi3HULIS 1I00 KOHTpoJtio 3a p < 0,05

Bwmict Niy P. bolleana i P. italica na 5—10-1y
100y a3y 3aBeplleHHsI POCTY JIMCTKA IepeBU-
LIIyBaB TaKMii B iHTAaKTHUX pocinHax y 1,8 Ta 6,0
pa3iB BiIMOBIiAHO, TOI SIK HATMEHIIIMIA PiBEeHb 3a-
(ikcosaHo y Picea pungens.

Temnu akymyssuii Pb y Oinbinocti BumiB Ha
nouatky ¢a3y 3aBeplIeHHSI POCTY JIMCTKA/XBOI
3pocTajiy B 2—3 pa3u MOPIBHIHO 3 MOIEePEeIHbOIO
(azoro. Tak, Populus bolleana, P. italicai Acer negun-
do HakonMYyBay 1ieil TOKCUKAHT B 1,4—5,4 pa3y
OibINe, HiX iHIII BUIN, SIK 3a aOCOTIOTHUMM, TaK
i 32 BITHOCHUMM MOKa3HUKAMU.

Haiibinpiry BimHOCHY iIHTEHCUBHICTb aKyMYyJIsI-
mii Cd B yMOBax 30HM CHUJIBHOTO 3a0pymHEHHS
(nuB. Tabxa. 2) 3adikcyBanu B xBoi Picea pungens
(3B 1,8—3,2 pasy nepeBuliilyBaB MOKa3HUKH iH-
mmx BuAiB). Bucokwii pisens Cd (0,55—0,62 Mxr/T
CHUPOI peYOBMHMN ) BUSIBJIEHO B TUCTKaxX Populus ita-
lica Ta Betula pendula.
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VYV nepeBHUX POCAUH CHOCTEpiraju 3arajibHy
3aKOHOMIPHICTh MaKCUMMaJIbHOTO HAKOIMWYEHHS
BaXKKMX METaJIiB Y 30HI CWJILHOIO 3a0pyIHEHHS.
Tak, y (poToCHMHTE3yI0UMX OpraHax poCjauH YIIpo-
OB 000X (ha3 MopdoreHesy uctka Ni, Pb ta Cd
HakornuyBajucs B 1,4—3,0 pa3u Oiiablie, HiX Y
30Hi C1a0KOro 3a0pyIHEHHSI.

AHaJ1i3 BMICTY MOJIIOTaHTIB Y JIMCTKAX JIE€PEBHUX
POCJIMH y Mepioj, KO I1ie aKTUBHO He BimOyBa-
FOTBCS TIPOLIECU CTapiHHS i TTOB’I3aHUM 3 LIUM Bill-
TiK €JIEMEHTIB 3 JIUCTKIB B iHIII OpraHu, Ha TyMKY
JESIKUX TOCTiTHNKIB, HAlOIbII 00’ €KTUBHO BilTO-
Opaxye eeKT HaKOIMMUYEHHST BaXKKUX METaJlB [3,
16, 22, 26]. Tak, Ha 80—85-1y 100y ha3u 3aBep-
IIEHHSI POCTY JIMCTKA Cepel iHTAKTHUX POCIUH
BMiCT LIMHKY OYyB HaiiOinbmM y Acer negundo i Tilia
cordata. HaiimeH1mii piBeHb Zn ta Ni — y Aesculus
hippocastanum (pucyHOK). Y nmuctkax Populus bolle-
ana, P. italica i T. cordata BMicT HiKeto OyB MaKCH-
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ManbHuM. T. cordata, Aesculus hippocastanum, Acer
negundo Ta Betula pendula HaliiHTeHCUBHIIIIE aKy-
mysmoBaiau Pb (3,0—3,25 MKT/T cupoi pe4oBUHN).

V 1i cTpoku crocTepexkeHHs HaWOUIbIINIA
BMicT Zn OyB xapaktepHuMm st Populus italica,
P. bolleana i Sorbus aucuparia (INB. PUCYHOK),
MOT0 KiJIbKiCTh MepeBUIllyBaia TaKy Y KOHTPOJIb-
HUX pocyuH otk HixX y 10—11 pasiB. Kpim Toro,
I8 000X BUAIB pony Populus mpuTamMaHHa Mak-
cuMainbHa akymyssiis Ni (6,46 ta 4,81 Mkr/T cu-
POi PEYOBMHMU BiIMOBiIHO), TOi SIK 1Or0 BMICT y
JmcTKax Betula pendula 6yB HaliMEHILIMM.

3 BHCOKOIO iHTEHCHUBHICTIO MPOLECH TOIIN-
HaHH: i TpaHcaokKallii Pb BinOyBanucs y Populus
italica, Acer negundo ta P. bolleana 3a nii TexHo-
T€HHOTO HaBaHTaXX€HH$, 0COOJIMBO B 30Hi CUJIb-
HOTI'O 3a0pYIHEHHSI, PO 1110 CBiTYUTb 301JIbIICH-
HsI BMICTY LILOTO €Je€MeHTa OUIbII HiX Y 5 pasiB
MOPIBHSHO 3 iHTAKTHUMM POCIMHAMMU.

BucHoBku

3a akymynsuiero Zn, Ni, Pb ta Cd B acumins-
LIAHUX opraHax AEPEeBHUX POCIMUH 3a Pi3ZHOTO
PiBHSI TEXHOT€HHOTO 3a0pyIHEHHSI MU PO3MO/i-
JIVUIY BUOW Ha Tpu rpynu. Jlo mepinoi BigHeCIn
BUIM 3 BUCOKHAM PIBHEM aKyMYJIsIIii OUTBITOCTI
BaXXKKMX MeTaJliB (TTepeBUILIeHHS Oibi HixX y 10 pa-
3iB (DOHOBOro piBHSI (YMOBHUI KOHTPOJIb)) —
Populus bolleana, P. italica ta Sorbus aucuparia, no
JIPyroi — BUM i3 cepeIHiM piBHeM aKyMYJIsiiiii (Tie-
peBullieHHs poHOBOTO piBHSA y 5—10 pasziB) — Acer
negundo i Tilia cordata, 1o TpeTbO1 — BUIY 3 HU3b-
KHM piBHEM aKyMyJIsilii (repeBullieHHsT (hOHOBO-
IO PiBHSI MEHII HiXX Y 5 pa3iB) — Aesculus hippocas-
tanum, Picea pungens Ta Betula pendula.

Pobomy euxonano y pamkax npoexmy «Ipancao-
Kauis eaxckux memanie i opmopy 6 cucmemi “rpyHm—
pocauna” ma nioeuujerHs CmiidKocmi pocaun 3a Oii
abiomuuHuUX PaKmopie» yinrb08oi KOMNACKCHOI Midc-
JucyunaiHapHoi npoepamu HAyKosux 00cAioxceHb
HAH Ykpairnu 3 npobaem cmanoeo po3gumky, payio-
HAAbHO20 NPUPOOOKOPUCIYBAHHS MA 30epelceHHs.
HABKOAUWHBO20 CepedosuLya.
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KpuBopoxckuit 6otranuveckuii can HAH YkpanHsl,
YkpauHa, 1. Kpuoit Por

OCOBEHHOCTHU AKKYMVJIALUMHN

TAXKEJbBIX METAJIJIOB B JIMCTBAX
JPEBECHBIX PACTEHUM TTPU ABPOTEHHOM
SATPASHEHWU 5KOTUITOB

YcraHOBJIEHBI YPOBEHb M TEMIIbI akKKyMyJsiiuu Zn, Ni,
Pb u Cd B 1MCTBsIX IpEBECHBIX paCTeHUIi B pa3Hble (ha3bl
MopdoreHe3a B YCIIOBUSIX 3arpsI3HEHUST BBIOPOCAMU TIPE/T -
TPUATUST TI0 TIPOU3BOICTBY METAJICOAEPXKAIIUX TTHT-
MEHTOB TSI TaKOKPACOYHO mpomblliuieHHocTu. [1o mo-
Ka3aresio BHYTPUTKAHEBOTO 3arpsi3HEHUsI JIMCTHEB UCCIIe-
IyeMble BUbI pacnpeeseHsl Ha Tpu rpynimbl. K nepsoit
OTHECEHBI BUIIbI C BLICOKUM YPOBHEM aKKYMYJISILIMK OOJTb-
IIWHCTBA TSIKEJIBIX METAJUIOB, TIPEBBIIIAIONIMM OoJiee
yeM B 10 pa3 ¢oHOBEI ypoBeHb (Populus bolleana Lauche,
P. italica (Du Roi) Moench u Sorbus aucuparia L.), Ko BTO-
PO — BUJIBI CO CPEAHUM YPOBHEM aKKyMYJISILUU (TTPEBbI-
eHue hoHoBoro ypoBHs B S—10 pa3) — Acer negundo L.
u Tilia cordata Mill., X TpeTbeli — BUIIbI C MPEBbILLICHUEM
(doHOBOTrO YpOBHS MeHee ueM B S pa3z — Aesculus hippocas-
tanum L., Betula pendula Roth. n Picea pungens Engelm.

KnioueBbie ciaoBa: akKKyMyJsSILMSI, TSDKEIble MeETallIbl,
JIPEBECHbIE PACTCHUSI.

V.M. Gryshko, O.M. Piskova

Kryvyi Rig Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rig

PECULIARITIES OF ACCUMULATION OF HEAVY
METALS FROM AEROGENIC INDUSTRIAL
EMISSIONS IN LEAVES OF ARBOREAL PLANTS

A level and rates of accumulation of Zn, Ni, Pb and Cd are
determined, in the leaves of arboreal plants in the condi-
tions of different levels of contamination. On index of
intercellular contamination of leaves investigated species
are subdivided into 3 groups. The species with the high
level of accumulation of most heavy metals, which exceeds
more than 10 times the base level (Populus bolleana Lauche,
P. italica (Du Roi) Moench and Sorbus aucuparia 1.) are
in the first one. The second group includes plants with the
average level of accumulation (exceeds the base level 5 to
10 times) — Acer negundo L. and Tilia cordata Mill. At the
third group we have the species with exceeding the base
level less than 5 times — Aesculus hippocastanum L., Betu-
la pendula Roth. and Picea pungens Engelm.

Key words: accumulation, heavy metals, arboreal plants.
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