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Kadenpa disionorii pocnvH y JIbBIBCbKOMY yHiBEpCUTETI Mae noHag, CTOMITHIO ic-
TOpIto, sika AeTarnbHO BUCBITNEHa y nyonikauisx (Tepek ma iH, 2007, bionoeiyHi cmyadii,
2007). Ue nepioa ctaHoBneHHs (1907) Ta po3kBiTY doisionoriyHmMx JOCHiIKEHb Ha Pi3HUX
piBHAX opraHisauii pocnvHHoro opraHiamy. OgHak y 1981 poui Bigbynocs 06’egHaHHSA
kadbenpu disionorii pocnuH 3 kadenpoto 6oTaHiKK, L0 NPM3BENO A0 NIArOTOBKU HEMo-
BHOLIHHMX dpaxiBLiB. | Tinbkn y 1992 poui 3aBAAKM AeMOKpaTUYHUM 3MiHaM y CycChinb-
CTBi i BUHMKHEHHIO CaMOCTINHOI He3anexHol gepxaBn YKpaiHu Ta akTUBHIA OiAnNbHOCTI
npauiBHMKIB kadbeapw Bigpogmnacb caMmocTiHa Kadpegpa disionorii pocrnmH.

HuHi kadenpa 3abe3nedvye niueH3oBaHy NigroToBKy daxiBuiB disionoris pocnuvH
KBanidikauinHux piBHiB Gakanaep i Marictp. Ha kadenpi yHKUioHye acnipaHTypa 3i
cneuiansHocTi 03.00.12 — dhisionorist pocnuH. 3a ocTaHHi 25 pokiB acnipaHTamu Ta npa-
LiBHMKaMK Kadeapu 3axuLLeHo 22 KaHaMaaTCbKi gucepradii.

Buknagayi kadenpw onyonikyeanu HU3Ky HaB4anbHO-METOAMYHMX MOCIOHMKIB, 30-
Kpema, «PicT pocnuH», «PicT i po3BUTOK pocnuH», siki oTpumanu MNpemito HAH Ykpainn
imeHi M. . XonogHoro, «Ekonoris pocnuHy, «bioximiss pocnuH».

HaykoBa poboTa kadenpu 3ocepemxeHa Ha ABOX Hanpsmax. [Nepwunii 3 HUX — y ra-
nysi gpigionorii Ta Gioximii pocTy pOCNMH 3 BUKOPUCTaAHHSIM HOBITHIX perynsitropis pocTy
yKpaiHCbKOro BMpoObHMUTBa. [pyruii HanpsiM — BUBYEHHS BNMBY EKOSNOTYHMUX YMHHUKIB
OOBKINNs (HecnpuAtnvBa TeMneparypa, Baxki MeTanu, HadToBe 3abpygHEHHS TI'PYHTY,
3acoseHHs) Ha disionoro-6ioxiMivHi MapameTpu y pOCnMH 3 METOK BUSIBIIEHHS cneum-
hiuHUX MapKepiB CTPECY Ha Ait0 Pi3HMX CTPECOPIB Ta YCYHEHHS iX HEraTUBHOIO BMIUBY.
BpaxoBytoun akTyanbHICTb LX 4OCHigKEeHb | HEOOXiOHICTE MOBHILLOrO BiAOOpaXKeHHs ix
y 3MicTi HaB4anbHOI poboTu, ByeHa paga yHiBepcuTeTy nepenmeHyBana kadenpy disi-
ornorii pocnuH Ha kadeapy isionorii Ta ekonorii pocnuH (2000). Ha kadenpi dyHKuio-
Hye HayKoBa LKorna «Perynsuisa pocty i aganTauii pocnuH 3a il gisionoriyHo akTUBHUX
PEYOBUH»

KonekTuB kadeapw opraHidyBas i YCMiLLHO MPOBIB TPU MKHAPOOHUX KOHepeHLil
«OHTOreHe3 pocnuH y nNpupogHoOMy Ta TpaHcopmoBaHomMmy cepenosuLLi. disionoro-
GioximiuHi Ta ekonoriyHi acnekTn» (1998, 2004, 2007 pp.), Ha SKUX OyNo PO3rMsHYTO
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OHmMo2eHe3 pocruH y nPUPOOHOMY ma mpaHcghopmMosaHoMy cepedosuLu.
10 @izionozo-6ioximMiyHi ma ekornoeaiyHi acnekmu

aKTyanbHi MUTaAHHA cy4vacHoi diTodisionorii. Bynyn NnpoBeaeHi TakoX HayKOBI YNTAHHS:
y 2005 — npucesayeHi 100-pivyto 3 OHS HAPOAXKEHHS KONULLHBOTO 3aBigyBaya kadeapu
npodgecopa C.O. IpebiHCbKOro, 3acHOBHMKa HayKoBOro HanpsiMky «®isionoris pocty
pocnuHy», Ta'y 2012 — 3 Harogn 20-pivds BigHOBNEHHS poBOTK CaMOCTINHOI Kadbeapw.

Ha kadbenpi BuKkoHyBanachb H13ka AepxOoKeTHNX, MiKaKkynsTeTCbKMX Ta rocn-
AOrOBIp HUX TEMATUK, a TaKOX YKPAiHCbKO-YrOPCbKMIN NMPOEKT HayKOBO-TEXHIYHOIO CniB-
pobiTHMuTBa «O4nLeHHs NpUMPYCroBOi AINSHKM pikn Tuca metogamu cbitopemeaiadii
(2007-2008 pp). OTpmaHo 10 naTeHTiB Ha BUHaxoan. 3apas BUKOHYETbCS YKpaiHCbKO-
aMepuKaHCbKn npoekT «CTtani nigxogn A0 NOMiNWeHHSA BPOXANHOCTI i MOXUBHOI LjiH-
HOCTI NLEeHNLi».

OTxXe, NepcrneKkTMBHMMMK HanpsMKaMmu po3BUTKY kadpeapw disionorii Ta exkonorii
pocnuH Ha ManbyTHE 3anuLIaETbCa MiArOTOBKa BUCOKOKBarnigikoBaHNX KaapiB Ta no-
rmnbneHe BUBYEHHS perynsauii pocTy i po3BUTKY POCIHMH Ta WNAXiB aganTauil 4o He-
CMPUATIINBUX YNHHUKIB.

Wiche O., Szekely B., Heilmeier H.
BIOAVAILABILITY OF ELEMENTS FOR EFFECTIVE PHYTOREMEDIATION AND
PHYTOMINING: THE ROLE OF RHIZOSPHERE PROCESSES FOR GERMANIUM
TU Bergakademie Freiberg, Institute for Biosciences
Leipziger Str. 29, 09599 Freiberg, Germany
e-mail: oliver.wiche@ioez.tu-freiberg.de

The success of phytoremediation (especially phytoextraction) and phytomining de-
pends heavily on the bioavailability of target elements, which, among others, is a func-
tion of soil mineral phases, soil organic matter, pH and redox potential. The use of soil
additives which, e.g., change soil pH or increase the amount of chelating compounds,
has been propagated in the past in order to desorb the target elements from the soil
matrix. These additives, however, may have negative environmental consequences by
causing leaching of toxic elements from the soil due to enhanced mobility in the soil so-
lution. For this reason less dangerous alternatives are necessary which use the natural
capacity of plants to increase availability of target elements in their root environment.
Here we report on rhizosphere mechanisms of various plant species to increase bio-
availability of germanium (Ge), an economically valuable element relevant for phytomin-
ing, also on polluted sites.

Several species of forbs (e.g. Lupinus albus, L. angustifolius, Fagopyrum esculen-
tum, Brassica napus) and grasses (e.g. Hordeum vulgare, Panicum miliaceum, Phalaris
arundinacea, Zea mays, Phragmites australis, Miscanthus giganteus) were grown on
various substrates, either without or with addition of organic acids, both in the green-
house and in the field. Plants were harvested, and the concentration of germanium was
analyzed in the dried plant material via ICP-MS following micro-wave digestion with
concentrated HNO, and HF. Germanium was also determined in different soil fractions
after sequential extraction.

The addition of carboxylates (e.g. 1 and 10 mM citric acid) dramatically increased
the mobility of Ge in soils (the amount of extractable Ge was increased up to 10-fold)
and Ge contents in the plant material (ca. 50%). However it seems that this mobilization
is restricted to very acidic conditions (pH < 4). The accumulation of Ge in aboveground
plant material was by a factor of 10 higher in grasses than in forbs. For those plants
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