HauionanpHuii nicorexniynmii yniBepcuter Ykpainu

MPUBIB 0 3HAYHOTO 3HIKeHHs (nMpakTnyHo Ha 50 %)iX aKTUBHOCTI y IPYHTI, 5K OC-
HOBHOTO JIETIO Pa/li0aKTUBHUX €JIEMEHTIB, TaK i B KOMITOHEHTaX JIICOBUX €KOCHCTEM.

3 TIMHOM Hacy, mopsin 3 (i3UYHMM pO3MaoM pPaaiOHYKIIiNiB, BizOyBajloch
3HIDKEHHS MIrpamiifHoi 34aTHOCTI i iHTEHCHBHOCTI X Ha/JXOMKEHHS 3 IPYHTY y POC-
nunn. Le nos's3auo 3i 3akpimnenssm *¥'Csy rpyntoBoMy mpodini. 3HmKeHHsS akTHB-
Hocti 3"**¥Cs, y rpynri micoBux exocucTeM [ae MiaCTaBH AT MeperisLy PiBHIB pa-
Ji0aKTUBHOTO 3a0pyTHEHHS TPYHTY B HACaKEHHAX Ta ICHYIOUHMX KapTO-CXeM IIijIb-
HOCTI 3a0py/THEHHS JTiCiB.

TenneHii, ki Ha 1l Yac CIIOCTEPIralOTHCS B TMHAMILI TTOKa3HUKIB pajioak-
TUBHOTO 3a0pyIHEHHS IePEBUHH, XapUOBUX Ta IPYTOPAIHMX PECYpPCiB JiCy, CBiT4aTh
PO MOXJIMBICTH BiHOBJIEHHS 1X €KCIUTyaTallil y THX 4YM iHIOMX perioHax aepKaBu,
ne Oynu BBeoeHi OOMEXEHHS B 3B'I3Ky 3 palioakTHBHMM 3a0pyIHEHHSM JIiCiB aBa-
pittanmu Bukunamu YAEC.

BucHoBkm:

1.3a GaraTopiyHIMH JaHUMH PadialliifHOTO KOHTPOJIO MPOIYKIIii JIiCOTOCTIO-
JIapchbKUX TMIANPUEMCTB 30HM BIUIMBY aBapiiHMX BUKHAB YopHoOmnbsckoi AEC 3a
27 pokiB micns aBapii B ymoBax Ykpaiacekoro [lomiccst BinOynucst icToTHI 3MiHM B
HarpoMa/LKeHHI pafioHyKIiaiB y aepeBuHi. Tak, y JKutomupcebki 00:1. yacTka nepe-
BipeHMX 3pa3KiB AepeBuHH, mo nepesuiysana [ '[P y 1991p., cranouna — 8,3 %,a
y 2010p. —nume 0,1 %;y YepniriBcbkiit obnacri, BinnosinHo, — 3,0 %i 0 %. Lli ma-
Tepianu cBinuaTh MPo 3MEHLIEHHS PafiOaKTUBHOIO 3a0pyIHEHHS JepEeBUHH.

2.TlepeBuiienns rpannyHo fgomnyctumux pisHiB ([JIP) pamioakTuBHOTrO 3a0-
PYZIHEHHS JIepeBUHU BUABIEHO juile B jicax XKutomupcbkoi Ta UepHiriBcbkiit 00-
nacteil. Lle cBigUUTh MPO MOMKIMBICTb 3HATTS 0OMeXeHb Y BUKOPUCTAaHHI JepPEeBHHU
3a paJialiifHOIO O3HAKOKO B iHIIMX 00JacTsX, LU0 3a3HajM palioaKTUBHOTO 3a0pyn-
HEHH$, 32 yMOB AOTPMMaHHA BUMOT YNHHMX "PekoMeHpalliii 3 BeleHHs J1iCOBOro roc-
MOAApCTBa B yMOBaX PafioakTHBHOIO 3a0pyIHEHHS".

3. KputnuHrMu BUAaMU JTicOBOT MPOIYKIIT 3alnINaloThCS AUKOPOCIi rpudH,
JKapChbKi POCIMHHM i, MEHIIOK MipOI0, TUKOpOCIi siroau. BinHocHa KiNbKicTh 3pa3kiB
E?M(Si]a i JIMKOPOCITHX sn:i;l 3 TIEEBUILEHHAM rap 'HI/ITOMO'I' AKTHBHOCTI pa'Z[iOHyKJ'IiZ[iB

Cs, 3aJIe)KHO BiJ] perioHy, 3MiHIOEThCS, BiINOBiTHO, B Mexax 8-42 %i 5,1-13,0 %
BiJl KIJTBKOCTI MTPpOaHaJTi30BaHNX 3Pa3KiB.

4.Pe3ynbrati pamialliifHOro KOHTPOMIO TIPOMYKIi JIICOroCTIONApChKUX TTif-
TIPUEMCTB 30HH BIUTMBY aBapiliHnx BUKHAIB YopHoOmibckoi AEC cBimuarh mpo MOXIH-
BICTh 3HATTS OOMEKEHb Ha 3aroTiBIIO JEPeBWHW B Jicax BommHCchKoi, PiBHEHCHKOT i
CyMcBKOi oOacTeil. 3aroTiBIIF0 TUKOPOCINX TPHUOIB, STiM i JIKAPCHKUAX POCIHH Y Jicax
[osmicest MOXkHA TIPOBOUTH, BUKITFOYHO, 38 YMOB TIOTIEPEIHBOTO PalialliifHOro KOHTPOJTIO.
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Janoun B.I1. PagnoakTHBHOE 3arpsi3HeHHe NMPOAYKUHWHU JIECHOTO XO03sii-

cTBa B ycioBusax YkpauHckoro IMonecos

Tepputopust Yxpauuckoro IToechs HaX0UTCs B 30HE BIIMSHIS aBapHItHBIX BHIGPOCOB
YADC, a wmMaTHdeckue 1 JIaHAMAa(THO-TeOXUMUIECKIE 0COOCHHOCTU PETHOHA 00y CIIaBIu-
BatoT Ha [lonecbe MHTEHCHBHYIO MUIPALMIO PAIMOHYKIUIOB 137Cs u *Sr B cucreme mousa-
pacTeHue ¥ 110 MUIIEBBIM LENoYKaM K YeloBeKy. B cBsi3M ¢ 9THM, 3arps3HEHHbIC PaIHOHYK-
JMJaMH JIECHBIE SKOCHCTEMbI OCTAIOTCS HCTOYHUKOM 3arpsi3HEHHOM JIGCHOI HPOLYKIMH U 110
cBOEMY BO3JeiicTBUIO Ha (JOPMHUPOBAHUE 103 OOIYUCHHS HACEICHUS] OTHOCATCS K KpUTHYEC-
KiM skocucteM. OJIHMM W3 HalpaBleHU i MPeA0TBPAIIEHNs HETaTHBHOTO BIIMSHUS PaIloaK-
THBHOTO 3arpsA3HEHHS JIECHBIX SKOCHCTEM Ha HACENIEHHE ABIETCS oOecredeHne panalion-
HOTO KOHTDOJISI IIPOYKIMH JIECOXO3CTBEHHBIX NPEANPHUATHI 3arps3HEHHOI 30HbI. Pe3yib-
TaTbl pagUAlIMOHHOIO KOHTPOJIA JIECHOM TMPOAYKINHA CBUACTEIILCTBYIOT O IMOCTEICHHOM CHU-
KEHWH PaJNOAKTHBHOTO 3arps3HEHNS IPEBECHHBI, KOTOPOE MPONCXOANT Omarogaps ¢usmdec-
KOMY pacrajy " CHIDKCHHIO MHUTPALOHHOM CIIOCOGHOCTH PaMOHYKIINIOB BCIEACTBHE 3aK-
PEIIIEHUA UX B IOYBEHHOM IOTJIOMIAIOIIEM KOMILUIEKCE.

Kniouesnie cnosa: necHbie 5K0OCHCTEMBI, PAJMOAKTUBHOE 3arpsi3HEHIE, MUTPALHS PaJIv-
OHYKJIIJIOB, JIECHAs! IPOAYKIIUS, PAUALIMOHHBIIT KOHTPOITb.

Landin V.P.Radioactive contamination of the products in the Ukrainian

forest ecosystems Polessye

Ukrainian territory Polessye located in the zoneCoirnobyl accident reduction and
climate and landscape-geochemical features of égeom to determine Polessye intensive
migration of radionuclides 137Cs and 90Sr in thépant and the food chain to humans. In
this regard contaminated forest ecosystems remaaitagerous source of forest products and
their influence on the formation of radiation doseghe public are critical ecosystems. One
of the areas to prevent adverse effects of radi@acbntamination of forest ecosystems in the
population is to provide radiation monitoring protian forestry enterprises contaminated
area. The results of radiation monitoring forestdoicts show a gradual decrease contaminati-
on of wood, which occurs due to physical decaydupe the migration ability of radionucli-
des due to assignment of them into the soil absergbmplex.

Keywords:forest ecosystem contamination, migration of rad@ides, forest products,
radiation control.
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FLORISTIC DIVERSITY OF MUNICIPAL WASTES HEAPS ON THE RECLAIMED
LANDFILLS NEAR SZCZECIN (WESTERN POMERANIA, POLAND)

This paper presents the results of research dodurgethe floristic diversity of une-
venly aged municipal waste dumps prior subjectetrtieal and biological reclamation. Field
observations were carried out in 2009-2011 on rebgalots located at the base, on the slope
and on the top of the annual, 5-years old and Hssyeld waste dumps.

! West Pomeranian University of Technology, Szczeeoland;
2 Ukrainian National Forestry University, Lviv, Ukne
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In the assessment of the floristic diversity thar8ton-Wiener's (H) and species even-
ness (J) indexes were used as well as the degragvahcement of flora synanthropisation
process was rated. Also the share of species esineg different life forms by Raunkiaer's
was characterized, their historical and geograploidgin and light requirements. Participati-
ons of salinity and heavy metals tolerant speciesevevaluated. It was also found that the
age of waste landfills influenced on the taxonodii@rsity of flora, increased the number of
hemicryptophytes and improved the number of plariteh tolerated moderate light, salinity
and the presence of heavy metals in the soil. &gt of the waste dumps, the number of the-
rophytes was decreasing. Analysis of species diyebased on the values of Shannon-Wi-
ener's diversity index (H), species evenness iidleas well as the number of species did not
show statistically significant differences betwdkma diversity of research plots situated at
the base, on the slope and on the top of the o{@iBsgears old) and the youngest (1-year old)
waste dumps. Such differences were found betweeneearch plots situated on the 5-years
old waste dump.

Keywords:floristic diversity, biological reclamation, wastimps, synanthropic flora,
Shannon-Wiener's diversity index

Introduction . Municipal landfills pose a serious threat to the envirent.
Wastes deposited in the landfills are subjected to segvagatid composting.
Technical and biological reclamation of municipaldfifs contributes to improving
the condition of these degraded habitats and their etiegrwith the surrounding
landscape. In the process of bio-remediation are ssledted pioneering organisms.
These include, among other plant species colonizingtapeously heap dumps, be-
cause over time create a permanent plant cover thaitmtiie processes of surface
runoff and erosion. It also retains rainwater, initiabed-forming processes and
enables the development of other organisms. Biologézdhmation includes a range
of treatments such as: protecting slopes against landslidegetation cover, the so-
il fertilization with organic matter, regulation of waknditions, the introduction of
plantings pioneer species which initiate soil-formingcesses and the development
of soil microflora (Siuta 2001, Karczewska 2008).

For this purpose, the studies were undertaken to igléh&fspecies compositi-
on and structure of plant cover growing spontaneauslynevenly aged waste dumps.
The results of these studies allow in the future preeleetion of herbaceous species,
trees and shrubs which will be used in biological reakéon of similar objects.

Materials and methods. Research was carried out ea tachnically and bi-
ologically reclaimed landfills near Szczecin, in villages Sienakand L&no Gérne
(West Pomeranian Province, north-western Poland). Retian was completed at
different time: a year ago (the first waste dump), 5-yegrs (the second one) and
15-years ago (the third surveyed waste dump). Heaps foemed from segregated
and compacted wastes which were placed on the flootaédolsy geomembrane that
protects the soil from contamination. The leachate acasimulated in the ditch aro-
und the landfill whereas inside the heaps drainage systemsving biogas were
installed (Niedwiecki et al. 2008). For each of the waste dump thesearch plots
were selected (1, 2, 3), each of size 16plotated at the base (P), on the slope (S)
and on the hilltop of the waste heap (W). For all resealatls were prepared separa-
te lists indicating the percentage patrticipation of pipetcies.

Terminology of the Latin names of plant species is givieer Mirek et al.
(2002) and Rothmaler (2004). The informations abouifeffbrms by Raunkiaer's
and historical and geographical origin of plant speciesevgiven by Rutkowski
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(1998) whereas their light requirements and toleranaaltoity and presence of he-
avy metals in soil were given by Zarzycki et al. (200
The following biodiversity indices were applied:
e Shannon-Wiener's species diversity index (H)

S
H == (pilog2 p),

i=1
where:S— total number of species in a samle; participation of théth species in
a sample.
pi = niN,
where:n, —number of all individuals in thieth species in a sampli;— total number
of all individuals in a sample.
e species (Pielou's species) evenness index (J)
J= H ,
Hmax
where:Hn.x— maximum value of species evenness equal &log
e the species richness measured as a total numbpecks
Statistical calculations were made using the MVSP (MuliatarStatistical
Package) and Statistica 8.0 packages (Piernik 2008}h&@omparison of mean val-
ues of indices one-way analysis of variance (ANOWAE used. Homogeneous gro-
ups were formed on the base of multiple range ofTihkey's test. All statistical
hypotheses were verified at a significance level.050
As a measure of anthropogenic transformation of flom itidicator of
synanthropisation process according to Jackowiak (1886 used:

wse =22 A 00,
SH+A

where:Ap — apophytesA — antropophytesp — non synanthropic spontaneophytes.

Results As a result of field research conducted at three@emlg aged muni-
cipal waste landfills was recorded a total of 164 plantisgebelonging to 39 famili-
es. Flora of the oldest landfill (15-years old) includeSd#! of all species whereas
the 5-years old one included 87 % of all species and ywar old one only 13 %.
Most of these species belonged to families: Asteracéa®(@f total flora), Poaceae
(18 %) and Brassicaceae (8 %).

Analysis of geographical and historical origin of speciound in examined
landfills pointed to apophytes — native plant species ooguat anthropogenic habi-
tats as the most numerous group of species (54 % obfltotg eg.Chenopodium al-
bum, Polygonum aviculare or Plantago major. Among the taxa of foreign origin the
numerous were archaeophytes which constituted 23 %uaied flora, egCapsella
bursa-pastoris, Lactuca serriola andViola arvensis. Among kenophytes (17 % of to-
tal flora) were noted such species, lilsstidago serotina, Conyza canadensis, Galin-
soga ciliata andlmpatiens parviflora.

Analysis of the biological spectrum of flora of studidijezts showed the do-
minance of therophytes (48 % of total flora) in plargcips composition of the youn-
gest waste dump (1-year old). Among them were obseBsydhbrium officinale,
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Trifolium arvense andHordeum murinum. In the floristic composition of older waste
dumps (the 5 and 15-years old ones) predominated hgrtophytes — respectively
40 % and 34 %, e@aponaria officinalis andTaraxacum officinale.

Habitat conditions prevailing in the landfills allow the ooence oftermop-
hilous and heliophilous species. Almost half of all speciethe surveyed landfills
consisted taxa preferring the full light (48 % of total flossd the moderate light
(42 %) (Zarzycki et al. 2003) efolygonum persicaria, pergula arvensis, Arctium
lappa, Helianthus annuus, Galinsoga parviflora andLinaria vulgaris.

Among the species recorded on the examined landfills about @Bthem tole-
rated the presence of NaCl in the soil substratum. Tawggf halophytes represented
Puccindlia distans, Arrhenatherum elatius, Lepidium ruderalne, Cichorium intybus
and the most often they were observed on the youngestriold waste dump.

Analysis of landfills flora of older reclaimed waste dunips/ears and 15-ye-
ars old ones) showed the presence of species tolexamy metals in the soil substra-
tum (metallophytes). Such species liRalamagrostis epigejos and Atriplex patula
consisted respectively 9 % and 10 % of all plant spedissreed on these waste
dumps. On the youngest 1-year old waste dump, there mo metallophytes.

Table 1. Values of the Shannon-Wiener's diversitgex (H), species evenness index (J)
and number of species for the 1-year old waste dump

Research Shannon-Wi- Species Number of
plot | ener's indexH) mean| evenness indexj) mean species mean
P1 3,358 - 0,937 - 12 -
P2 3,314 3,391 0,958 0,947 11 12,0
P3 3,503 - 0,947 - 13 -
S1 3,635 - 0,955 - 14 -
S2 3,421 3,398 0,954 0,951 12 12,0
S3 3,140 - 0,945 - 10 -
w1 3,642 - 0,957 - 14 -
W2 3,371 3,474 0,94 0,949 12 12,6
W3 3,410 - 0,951 - 12 -

Comparison the significance of differences betweeanmalues of the Shan-
non-Wiener's diversity index (H), the species evenimesx (J) and the number of
species for the analyzed research plots set out onyharlold waste dump with ini-
tial vegetation cover using one-way analysis of vagaifdNOVA) at p< 0.05, sho-
wed no significant statistical differences. Both at the bé&sleeowaste dump (P), on
the slope (S) and the hilltop (W), there was a very sinsigcies composition and
the equal quantitative participation of individual taReedominated species of annual
segetal weeds likexellaria media, Thlaspi arvense, Matricaria maritima ssp. inodo-
ra or Capsella bursa-pastoris. Equally frequently were observed species of annual
and biennial ruderal weeds lik€onyza canadensis, Urtica urens, Chenopodium rub-
rum or Chenopodium hybridum.

The results of comparison the significance of diffeesnbetween analysed
diversity indexes for the 5-years old waste dump indistatistically significant dif-
ferences between the mean value of Shannon-Wiatigessity index (H) and the
average number of species for research plots loedatdte base of the heap (P), on
the slope (S) and the hilltop (W) of the 5-years old wdstap. Landfill leachate ac-
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cumulation at the base of the waste dump (P) increasedutiidity of habitat and
contributed to the development of nitrophilous plants liRallota nigra, Dactylis
glomerata, Chelidonium majus, Hordeum murinum, Galium aparine, Sambucus nigra
andUrtica dioica. On the slope (S) and the hilltop of the waste dump @Nnwois-
ture was low, which significantly reduced the numbespécies and decreased the
species diversityAmong termophilous and Heliophilous species were observed:
Ssymbrium loeselii, Bromus inermis, Diplotaxis tenuifolia, Lactua serriola and Ta-
nacetum vulgare. However, the species evenness index (J) for trearels plots on
the top of the waste dump (W) differed significantly wiélspect to the base (P) and
the slope (S). There were no significant differertoetsveen the research plots on the
slope (S) and on the hilltop (W) of the waste dump.

Table 2. Values of the Shannon-Wiener's diversitgdex (H), species evenness index (J)

and number of species for the 5-years old waste gum

Research Shannon-Wi- Species Number of
plot | ener's indexH) mean evenness indexJ) mean species mean
P1 3,927 - 0,961 - 17 -
P2 3,931 3,98 0,962 0,96[L 17 17,4
P3 4,082 - 0,961 - 19 -
S1 3,285 - 0,949 - 11 -
S2 3,650 3,441 0,959 0,951 14 12,3
S3 3,390 - 0,946 - 12 -
w1l 2,816 - 0,939 - 8 -
W2 2,967 2,944 0,936 0,931 9 9,0
W3 3,050 - 0,918 - 10 -

Table 3. Values of the Shannon-Wiener's diversitgdex (H), species evenness index (J)
and number of species for the 15-years old wastengu

Research Shannon-Wi- Species Number of
plot | ener's indexH) mean evenngss index)) mean species mean
P1 4,183 - 0,968 - 20 -
P2 3,855 4,024 0,964 0,966 16 18,0
P3 4,035 - 0,968 - 18 -
S1 3,559 - 0,962 - 13 -
S2 3,321 3,406 0,96 0,951 11 12,0
S3 3,340 - 0,932 - 12 -
w1 4,078 - 0,96 - 19 -
w2 3,497 3,514 0,945 0,947 13 13,6
W3 2,972 - 0,938 - 9 -

Comparison the significance of differences betweeamwalues of Shannon-
Wiener's index (H), the species evenness index @}rennumber of species for the
analyzed research plots set out on the oldest 15-gkhveaste dump with permanent
vegetation cover using one-way analysis of variance(d¥N) at p < 0.05, showed
no significant statistical differences.

At the base and on the slope of the waste dump hargtoped multispecies
shrub communities built bfRobinia pseudoacacia, Sambucus nigra, Acer negundo
andFraxinus excelsior. On the top of the dump dominated perennial weedsdgfral
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species likeéArtemisia vulgaris, Tanacetum vulgare andBromusinermis as well as se-
getal ones ed=lymus repens, Convolvulus arvensis andCirsium arvense.

The degree of advancement of flora synanthropisatiocegs was also eval-
uated. For the each unevenly aged waste dump the éeeffaf total synanthropisa-
tion was calculated. The highest rate was recordedyf&manthropic flora of the yo-
ungest 1-year old waste dump (Wsc =100 %), for ottlenps (5-years old and 15-
years old) values of this coefficient were slightly loveerd amounted respectively
96,4 % and 95,2 %.

Discussion The results of the comparative analysis of taxonoméevemly
aged waste dumps showed the dominance of speciesABenaceae family (20 %
of the total flora) andPoaceae family (18 % of the total flora) in the flora of all sur-
veyed objects. Similar observations concerning the damaia of these taxa recorded
Straczynska and Stczynski (2004) and Wolski (2007) during the observationef v
getation cover which developed on the ash and flotaitings waste dumps.

The results of the analysis of historical and geogdcaplorigin of studied flo-
ra showed that over 50 % of all recorded speciegsepted apophytes — native spe-
cies occurring at anthropogenic habitats. Apophytes ceduhe most frequently in
the oldest waste dump where the reclamation was nfagleats ago. Since then the-
re has developed stable vegetation dominated by naltwne species. The least native
species recorded in the youngest 1 year old waste .dangording to the floristic
studies carried out on mining dumps by Bgalet al. (2004) the ratio of native speci-
es (apophytes) to foreign ones (metaphytes) was ongevéra. A similar proportion
was reported in the area of investigations. Comparabldts were reported by Klim-
ko et al. (2004), where apophytes observed on the mine dacgmsinted 79 % of the
total flora of studied objects.

Analysis of the spectrum of biological life forms pointedhe dominance of
annual and biennial species in the flora of the youngaste dump with initial pi-
oneer vegetation. With age, on older landfills in thecttre of vegetation cover was
observed less therophytes because hemicryptophytegemmhytes were the most
numerous group of species. Similar observations weperted by Klimkoet al.
(2004) on the old mine dumps with stable habitat conditiovhere there was three
times more hemicryptophytes than therophytes.

In the area of investigations 19 % of all recorded isgeolerated the presen-
ce of NaCl in the soil substratum. Halophytes were obdérvditches where landfill
leachate accumulated at the base of younger dumpsafielgband 5-years old). Se-
lection of species for biological reclamation of sutfeots should take into account
the salinity tolerant and resist to physiological droughtatédiewiadomski and
Totoczko 2005, Szyniska-Pulikowska 2005). According to Wrochna (2004) the
most resistant species are species frenopodiaceae and Amaranthaceae famili-
es, among otherAtriplex hortensis and Amaranthus tricolor. Some species recom-
mended for use in the biological reclamation appearedtapeously on the surveyed
waste dumps (Stczynska and Stezynski 2004).

Metallophytes formed only 9 % of the observed florhatindicates the cor-
rect selection of hazardous waste. Some plant sppoésent the ability to accumula-
tion of toxic compounds from the contaminated soil.ISalgility is called the phyto-
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remediation and is an important part of biological rectiona(Pulford et al. 2002).
Species which appeared spontaneously on the oldest redlaimste dumps, like
Sambucus nigra, Betula pendula, Alnus glutinosa, A. incana, Trifolium sp., Lupinus
sp. andVicia sp. some authors propose the use in biological redamat degraded
lands (Pachutet al. 2003).

The confirmation of these observations are the restiiealysis of Shannon-
Wiener's diversity index (H) and species evennesad&xes for vegetation cover of
surveyed waste dumps which show the highest speciessiiijvof the oldest, 15-ye-
ars old waste dump. Greater floristic and socio-ecatbgiversity of vegetation co-
ver observed on multiannual landfills, in comparison toirliteals objects, noted Pi-
otrowski et al. (2006). He also pointed the necesfitgemtification the direction of
spontaneous succession of vegetation on the degemdad as an important part of
biological reclamation.

Conclusions

1. Flora at the surveyed municipal waste land¥ilss synanthropic and the highest
value of synanthropisation coefficient was recorftgdhe flora of the youngest
waste dump (1-year old) with initial vegetation eav

2. The highest species diversity was observedh®otdest waste dump (15-years
old) with permanent vegetation cover.

3. In the species composition of plant cover olesgiron the youngest waste dump
dominated annual and biennial terophytes, while glaeat cover of the oldest
waste dump distinguished predomination of hemiaypytes and geophytes.

4. Apophytes — native plant species occurring #irapogenic habitats, were the
most numerous group of species which predominatéldiistic composition of
all surveyed unevenly aged waste dumps.

5. A small participations of halophytes and mefailigtes in the species compositi-
on of flora surveyed waste dumps pointed to th@@resegregation of deposited
wastes and low soil contaminations by heavy metadschlorides.
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Bpyoeav M., Haxogiu K., bawmyyvka Y. ®aopucTtuyHe pi3HOMAHITTS Mich-
KHX BigBaJtiB BinxoaiB Ha BiaTBopenux 3emusx 6iis leuina (3axinna [Momepa-
Hist, Iosba)

Hageneno pe3ynpTaTé JOCTIIKEHb 13 JOKYMEHTaNil (pIOPUCTHIHOTO Pi3HOMAHITTS pi3-
HOBIKOBHMX MICBKHX Bi/IBIiB BIIXOJIB Iepe/1 31iHCHEHHAM TEXHIYHOI i Gi0JI0ri4HOT peKyIb-
tuBaii. [lonboBi gocmimkenns Bukonano nporirom 2009-201pp. Ha nmpoOHUX IIONMIAKAX
y MiJHIDKKI, Ha CXWITi Ta IJ1aTO OJJHOPIYHOTO, SpivHoro it 15piuHoro BijgBatiB.

BusHaveHHst 6i0J0ri4HOro pizHOMaHiTTs 3a Joromororo injaekcis lllenona-Binepa (H)
Ta BUIOBOI piBHOMIpHOCTI (J) M40 3MOr'Y BCTAHOBUTH iHTEHCHBHICTH MPOIECIB CHHAHTPOITI-
3ariii. Takox oxapakTepr30BaHO BH/IM Pi3HUX kUTTEBUX (popM 3a PayHkiepom, ix icropuune
it reorpadiune moxomkeHHs, HOTpeOy B OCBimIeHHi. Bu3HaueHo TonepaHTHi BuaM, 374aTHI
3pocTaTd B yMOBAaX 3acCOJICHHS ¥ MPUCYTHOCTI Ba)XKMX MeTasliB. BCTaHOBIEHO BIUIMB BiKy
BiZIBa/IiB HA BH/IOBE Pi3HOMAHITTS ()JIOPH, 30LIBIIEHHS KiJIbKOCTI TeMiKpunToQiTiB, MOKpa-
IIEHHS KiIBKOCTI POCIHH, 3[aTHUX HiBETIOBATH HAJMIpHE OCBIT/ICHHS, 3aCOJICHHS IPYHTIB,
MIPUCYTHICTh B HUX BOKKUX METAIIIB, MOKPAILYIOYHX JTICOPOCITUHHI YMOBH. [3 301IbIIEHHSM Bi-
Ky BiIBaJIiB KiJIbKICTh Tepo(iTiB 3MeHIIyBaNacs. AHaJli3 BUIOBOrO Pi3HOMAHITTS 0a3yBaBCs
Ha oIfiHKax 3a ingexcamu [llenona-Binepa (H), Bumooi piBHoMipHOCTI (J), a Takoxk 3a KiJlb-
KIiCTFO BUJIIB TIPM HEJIOCTATHIX 3HAUYEHHSAX JUIS JJOCTOBIPHOI OIIHKM Pi3HUILII Gi0JNIOriYHOrO pi3-
HOMAHITTA Ha NPOOHUX IUIONMIAIKAX, PO3TAIOBAHMX Yy MiHIOKI, Ha CXWI Ta INIaTo HalicTap-
mroro (15-piuHoro) ta Haiimonoamoro (ogHOpiuHOr0) BifBasiB Biaxoais. Taky pizHuIiro 6yI0
BCTaHOBJIEHO MiX IPOOHUMH ILIOIIAIKaMH, PO3TALIOBAHNMH HA S5-pidHOMY BigBati.

Kniouogi cnosa: dpnopuctidne pisHOMaHITTs, Oi0JIOrYHA PEKyYJIbTUBALLSI, BiBaIU Bi/l-
XOJIiB, cHHaHTpomHa (iopa, ingekc pisHomaniTTs lllenona-Binepa.

Bpyoenv M., Haxoeuu K., bawyyka Y. ®daopuctuueckoe pasHooOpaszue

KOMMYHAJIbHBIX OTBAJIOB HA BOCCTAHOBJIEHHBIX 3emMiisix Bo3Jjie Llleuuna (3anan-

Hast [Tomepanusi, [Mosibuia)
IlpuBeaeHb! pe3ynbTaThl HCCISIOBAHKIN 110 JOKYMEHTALUH (DIIOPUCTHYECKOTO Pa3HO00-
pasuisi pa3sHOBO3PACTHBIX KOMMYHAJIBHBIX OTBAJIOB OTXOJOB Tepel MPOBEICHUEM TEXHHYEC-
Koif u Oumonornueckoii pekyibruBaumu. [loneBbie uccnenoBanus npoBoguauch B 2009-
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2011rr. Ha TPOGHBIX IUIOIMAKAX B IOJHOXKbE, HA CKJIOHE U HA BEPXHEM IUTATO OJHOJICTHETO,
5-netnero n 15-1eTHEer0 OTBANOB.

Omnpenenenue GUOTOTMIECKOr0 pa3HOoOpas3ust ¢ moMombio uHaekcos 1llenona-Bunepa
(H) n BumoBoii paBHOMepHOCTH (J) MO3BOMMIIO yCTAaHOBUTh WHTEHCHBHOCTD HPOLIECCOB CH-
HaHTponm3amuy. Taioke JaHa XapaKTepHUCTHKA PA3HBIX XKI3HEHHBIX (opM 3a PayHkuepoM, nx
HCTOPHYECKOE U reorpaduueckoe IPOHCXOKACHHE, HEOOX0JUMOCTh CBETa. BhIsABIIeHBI TOME-
PaHTHBIE BUJIbI, KOTOPBIE MOT'YT PACTU B YCJIOBUAX 3aCOJICHUA U NMPUCYTCTBUA TAKEIIBIX ME-
TaJUIOB. Y CTAQHOBIICHO BIIMSHUE BO3pAcTa OTBAJIOB Ha BUJIOBOE pa3HooOpasue (Iiophl, yBeu-
YCHHUC YHClIa FeMI/IKpI/IHTOq)I/ITOB, a TaKXXC KOJIMYCCTBA paCTeHHﬁ, CITOCOOHBIX HUBEIMPOBATH
HU30BITOYHOE OCBCTJICHUE, 3aCOJICHUE OB, NMMPUCYTCTBUE B HUX TAXKEJIBIX METAJUIOB, YIy4llas
JiecopacTUTeIbHbIe YCIOBUA. M3 yBenuueHHeM BO3pacTa OTBAIOB KOJIUYECTBO TEPO(UTOB
YMEHBIIAIOCh. AHAJIN3 BUJIOBOTO Pa3HOO0pa3sKsi OCHOBBIBAJICS Ha OlieHKax 1o uHjaekcam Ille-
Hona-Bunepa (H), Bunooii pasaomeprocT (J),a Takxke M0 KOJIUYECTBY BUIOB IPH HEJOCTA-
TOYHBIX 3HAYEHUSIX JOCTOBEPHOM OLIEHKH Pa3HUIBI OMOIOTHMYECKOTO pasHOoOpas3us Ha Mpoo-
HBIX IUTOIIA/IKaX, PA3MEIICHHbIX B OJHOXKbE, Ha CKIOHE U [UIaTO caMoro craporo (15-terHe-
r0) ¥ CaMOro MOJIOIOTO (OHOJIETHET0) OTBAIOB OTX00B. Takas pasHMIIa yCTAHOBICHA MEXK-
Jty TpOOHBIMH TIOIAAKAMH, Pa3MELIEHHbIMU Ha S5-JIETHEM OTBaJIE.

Kniouesvie cnoea: ¢nopucrudeckoe pasHooOpasue, OHOIOrHYecKas PeKyJIbTHBALUS,
OTBAJIBI OTXO/IOB, CHHAHTpOMHas (iopa, nHaeKe pasHoobpasust 11lenoHa-Bunepa.

Y/IK 581.[144.2+524+55] Cm. nayx. cnigpoé. O.1. Beauuko,

Kano. oion. nayk —JIveiecokuit HY im. leana @panka

BIVIUB BAKTEPU3ALIl HACIHHA AKTUBHUMU LITAMAMU
PHIZOBIUM LEGUMINOSARUM BV. TRIFOLII HA HOAY JIALIIAHY
3ATHICTb POCJIUH KOHIOILIMHU JYYHOI Y
HA®TO3ABPYJHEHOMY I'PYHTI

JIOCHiPKEHO JOLIIBHICTD 1HOKYJIAIT HACIHHS KOHIOIMHHI akTUBHUMH InTamamu Rh. le-
guminosarum bv. trifolii 3 meroro popmyBanHs 6060B0O-pHu300iaTbHUX cUMOGi03iB y HadhTO3a0-
pyIHeHOMY IpyHTI. BeTaHOBIEHO, 110 3a0pyJHEHHS IPYHTY Ha()TOX NPHUTHIYYBAIO HOMYIIS-
LilfHy 3/1aTHICTh POCIMH KOHIOUIMHH, a GakTepH3allis HAaCiHHA cripusia (OPMYBaHHIO KOpe-
HeBHX 0y/Ib00490K y 3a0pyaHeHOMY IpyHTi. EdexTuBHicTh (pOpMyBaHHS CHMOIOTHYHOrO Map-
THepcTBa Y HadT03a0pyJHEHOMY IPYHTI 3aJI€KUTh BiJl PiBHA 3a0pyIHEHHS IPYHTY Ta BHUKO-
pucraHoro mramy 0yJb009KOBOT GaKTepii.

Knrouogi cnosa: nadro3abpynnenuii rpyut, cum6ios, Trifolium pratense L.

3abpyIHeHHS MIPUPOIHOTO CEPEeIOBUIIIA BHACIIIOK aHTPOIIOTEHHOT MisTBHOC-
Ti € OJIHI€0 3 KIFOYOBHUX MPOOIEeM ChOToAeHHS. [10onTyK aneKBaTHUX METOMIB OLiHKA
€KOJIOTO-TOKCHKOJIOTITHOTO CTaHy Ta CIOCO0iB BiTHOBJICHHS TEXHOT€HHO TpaHC(Op-
MOBAHOTO CEpeOBUINA € HEBIAKIaJHUM 3aBJaHHAM Cy4acHOI MPUKIAIHOI HAyKu. 3a-
JISKHO BiJl BHIY 3a0pyIHEHHS O CEePeNOBUINA MOTPATUIIOTh PI3SHOMAHITHI TOKCHUYHI
pevoBuHu. IX penunienTamu € armMocgepa, BOIOHMM, Mia3eMHi BomM, IpyHTH. 3a6-
PYZAHEHHS TPYHTIB MOXJIMBE, 30KpeMa, yHacJiIOK po3poOKH HaTOrasoBMX pOJIO-
BHIII, TiepepoOIeHHs BUI00YTOI CHPOBHHM, a TaKOK — TPAHCTIOPTYBaHHS OTPUMAaHUX
nponykTiB. Y pasi moTpamistHHs HaTH Ta HAPTONPOLYKTIB 0 IPYHTOBOTO TIOKPUBY,
KpiM HarpoMa/uKeHHS Y HbOMY TOKCHYHHX €JIEMEHTIB, BUHMKA€ HOro criiika rigpo-
(hobizarris, 3acoleHicTh Ta aHAEPOBaHICTh. AANTaIlisl BUIIUX POCIUH IO EKCTpe-
MaJIbHAX YMOB HaT03a0pyAHEHOTO TPYHTY € BIACTHBICTIO BUaocnenndpivyHoro. 3 na-
HUX JIiTepaTypH BiIOMO, IO JJIs OLTBIIOCTI POCITUH MPHUTHIYSHHS TPOLECY TPOpOC-
TaHHS HACIHHA 1 POCTY NMPOPOCTKIB PO3MOYMHAETHCS, KON KiIbKICTh HATOBHX BYT-
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