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[54]Pavlova, D., Kozuharova, E., Dimitrov, D. 2003. A floristic catalogue of the
serpentine areas in the Eastern Rhodope Mountains (Bulgaria), Polish Botanical
Journal 48(1): 21-41. ISSN: 2084-4352 [Ref. SCOPUS]

SJR =0.181

Pe3tome: CeprnientrnuTHaTa Qiopa Ha Obarapckara 4act ot M3rounnte Ponmomnu Oere uciensana B
nepuoga 1995-2001 r.; 439 takcona Buciu pacteHus oT 59 cemeiicta u 210 pona u 24 6barapcku u
0aJKaHCKM EHJEMHTH OsiXxa yCTaHOBEHHM. BxitoueHa e uHGpOpMaius 3a pasnpoCTPaHEHHETO Ha
pacTeHusITa MO MPOTEKEHHETO Ha ILEeCT MaplIpyTa MpPUAPYKEHa ¢ KPaTKd €KOJIOTMYHHU OeNeXKH 3a
HAKOW TakcOHU. TakCOHOMHYHATa CTPYKTypa Ha ceplieHTHHUTHaTa (iopa Ha M3rounute Ponmonu e
CpaBHEHa C Ta3W Ha CeplIeHTHHHTHAaTa (iopa Ha muaHuHaTta BoypmHoc (CeBepHa I'bpmms).
Bunoob6pa3syBatenaute nporecu B bbiarapus ca OTHOCHTENHO MiIaiu M crienu(uueH (IOpUCTHYCH
KOMILIEKC BCE OIIle HAMa 000COO0CH.

Abstract: The serpentine flora of the Bulgarian part of the eastern Rhodope Mts. was studied in 1995—
2001; 439 taxa of higher plants from 59 families and 210 genera were established, with 24 Bulgarian
and Balkan endemics. Information on the distribution of the plants along six itineraries and brief
ecological notes on some taxa are included. The taxonomic structure of the serpentine flora of the eastern
Rhodope Mts is compared to the serpentine flora of Mt. Vourinos (northern Greece). Plant speciation in
Bulgaria is relatively young, and no specific floristic complex has yet developed.

[55]Pavlova, D., Dimitrov, D., Kozuharova, E. 2004. Flora of the serpentine complexes in
Eastern Rhodopes (Bulgaria). In: Beron, P. and Popov, A. (eds.), Biodiversity of
Bulgaria 2. Biodiversity of Eastern Rhodopes (Bulgaria and Greece), Pensoft &
Natur. Mus. Nat. Hist., Sofia. pp. 119-130. ISBN: 9546422274

Pe3rome: V3cneaBanu ca CepeHTHHUTHN KOMIUIEKCH B bellopedeHCKHsl MacuB U B paifoHa Ha cenara
lomsamo Kamensine, ®otunoBo u JJoopomupiu npe3 1995-2001 r. Ycranosenu ca 440 Bunma, moaBuIa
U pasHOBUAHOCTH OT 229 pona u 59 cemeiictBa. Ot momoraen Magnoliophytina B ceprieHTHHUTOBATA
¢mopa ca Bxmouenn 435 (98,86%) Takcona, 4 takcona ca ot otraen Polypodiophyta (0.91%) u 1 or
nogotaen Pinophytina (0.23%). B pamkute Ha mogotaen Magnoliophytina ennocemenennute ca 87
takcoHa (20,0% ot nokpurocemeHuute win 19.77% OT BCHYKHM TaKCOHH), a JByceMeaeiHuTe - 348
(80% ot mokpurocemenuute win 79.09% ot Bcuuku Takconn). C Hali-MHOTO BHIOBE € MPEACTABEHO
cemeiictBo Fabaceae (58), cmemBano ot Poaceae (47), Asteraceae (37), Caryophyllaceae (32),
Lamiaceae (25), Scrophulariaceae (16), Cyperaceae (14), Rosaceae (17), Rubiaceae (17), Apiaceae (14),
Brassicaceae (12) u ap. Haii-6orar Ha BugoBe € pox Trifolium (23). IlpeoGnamasar cyOMequTepaHCKUTE
reoeyieMeHTH. YCTaHOBEHHM ca 26 OalKaHCKM €HJEMUYHHM BHJAa W NOABHAA, KaKTO M 6 OBJITrapcku
SHJIEMUYHH TaKCOHA, BCHUKU C KcepoMopdHa ctpykrypa. B Uepsenara xuura na HP Bovarapus ca
BKItoueHu 21 takcoHa (18 penxu u 3 ¢ xareropus “3acrpamen’). HoBu 3a Ta3u yact ot Pomorute ca
31 TakcoHna.

Abstract. Investigations have been carried out in the Belorechenski Massif in Bulgarian Eastern
Rhodopes. The serpentine bodies in the region of the villages of Golyamo Kamenyane, Fotinovo and
Dobromirtsi were also investigated. These serpentines belong to the Precambrian crystalline complex
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and range from several square meters to 10-12 km2. As a result of the investigations in the region, the
composition of the serpentine flora was listed - 440 species, subspecies and varieties of 229 genera
belonging to 59 families were identified. Subdivision Magnoliophytina includes 435 (98.86%) taxa, 4
taxa belong to Polypodiophyta (0.91%) and 1 belongs to Pinophytina (0.23%). Fabaceae family is the
richest in species (58 species) followed by Poaceae (47), Asteraceae (37), Caryophyllaceae (32), etc.
The Red Data book of Bulgaria comprises 21 taxa known from the serpentines in the study area. The
number of endemic taxa comprises 31 Bulgarian and Balkan endemics. They all possess xeromorphous
structure and are of perennial vegetative type.

[56]Pavlova, D. 2007. A new species of Aethionema (Brassicaceae) from the Bulgarian
flora, Botanical Journal of the Linnean Society 155: 533-540. ISSN: 0024-4074
[Ref. SCOPUS, WEB of SCIENCE]

IF =1.075; SIR = 0.669

Pe3some: Aethionema rhodopaeum D. Pavlova e omwmcana karo HoB BHA OT W3tounute Pomomu.
Pacrenunero Oellle YCTAaHOBEHO Ja PACTe CaMO BbPXY CEPIICHTHHUTH B JIBE HAXOJMINA TPU HAIMOPCKa
BucournHa oT okoso 400 M. Haxonuimara ca THIMMYHU OTBOPEHH XaOUTATH, HAPSAIAKO KOJOHU3UPAHU
CKAJIHU KbCOBE. PacTUTENHHMTE CHOOINECTBA Ca CHCTABEHM OCHOBHO OT KCEPOMHUTH C MO3a€uHO
PasnpOCTpaHEeHNe ChABPKAIIU TONSAM OpOM PEAKM W EHIAEMHUYHH 3a Obiarapckara (Jopa BUIOBE.
Hosust Bun npunamiexu keMm Aethionema saxatile gr. u e 6mu3bk 10 Buzma A. saxatile (L.) R. Br., u mo
CIIEIHAITHO 710 SSp. Creticum u ssp. graecum. CriefHATe AHATHOCTHYHU Oesie3d XapaKTepu3nupar HOBHS
BUI: IBb/DKMHATA HA JIPBKKHWTE HA BBTPEITHATE THYWHKM € BMHATM MO-TOJIIMA OT TOJOBMHATA OT
JBDKAHATA Ha BEHUYEIHCTYETO; JIUICA Ha 301N Ha THIMHKOBHUTE JAPBKKH; 1Mo abaro [2—-3(3.5) mm]
CTBIOYE OT TOBa Ha moaBHmoBeTe Ha A. saxatile, m TEMHO-TIypIypHa Garpa Ha BEeHUYEIHCTYETATA.
Bewuky gmcTa ca MIMPOKO ENUNTHYHH JO IMOYTH 3aKPBIJICHH, 3a00JIEHH Ha BBPXa W MECECTH.
XpoMO30MHHAT Opoii Ha HOBUS BUI € 2N = 24. PasnuuusaTa MEXIy HOBHS BUJI M CBHPIAHUTE C HETO
TaKCOHH Ca CBILO JUCKYTUPAHHU.

Abstract: Aethionema rhodopaeum D. Pavlova is described as a new species from the eastern Rhodope
Mountains. The plant was found growing only on serpentines, in two localities, at an altitude of
approximately 400 m. The localities are typical open habitats with sparsely colonized debris. The plant
communities, composed mainly of xerophytes with a mosaic distribution, contain a large number of rare
and endemic species for the Bulgarian flora. The new species belongs to the Aethionema saxatile group
and is quite close to the species A. saxatile (L.) R. Br., in particular to ssp. creticum and ssp. graecum.
The following diagnostic features are given for the new species: inner filament length always greater
than half the petal length, lack of teeth of the filaments, longer [2-3(3.5) mm] style than that of A.
saxatile subspecies, and dark purple petals. All leaves are broadly elliptical to suborbicular, obtuse, and
fleshy. The chromosome number of the new species is 2n = 24. The differences between the new species
and related taxa are also discussed.

[57]Paviova, D. 2008. Karyology of plants growing on serpenntines in Bulgaria,
Caryologia 61(3): 237-244. ISSN: 0008-7114 [Ref. SCOPUS]
IF =0.231; SJR =0.185

Pestome: Ilpoyuenn ca kapuoTHmoBeTe Ha BHIOBe OT pomosere Aethionema, Thlaspi, Arenaria,
Petrorhagia u Silene pacrsaum BBpXy cepreHtuHuTHTe B bhiarapus. XpomMo3oMHHST Opoit u
MOP(OJIOTHATa HA KAPHOTUIIOBETE Ha CEPIICHTUHUTHHUTE PACTEHHs ca WIIOCTPUPAHH W CPABHCHH C
JaHHH OT MPEIXOAHH M3CIICIBAHMS HA OITyJIal[ii Ha Te3H BUIOBE PACTSIIN BbPXY HECEPIECHTHHUTHU
TepeHH. XpOMO30OMHHUSAT Opoit Ha HoBoomucanus Bua Aethionema rhodopaeum e mpencraBeH OT
BTOpara MomyJalums Ha Buaa. XpoOMO30OMHH AaHHU 3a Buaa Thlaspi apterum ca npexcraBeHH 3a MbPBH
nbT. [IbpBU JaHHW, OCHOBaBAaIl CE Ha MaTepHANM OT OBJIrapCKH MPOHU3XOM, Ca MPEICTABHHH 32
cnenuuTe Buose: Thlaspi ochroleuicum, Arenaria procera ssp. procera, Silene fabarioides, u Silene
spergulifolia.

Abstract: The karyotypes of species from genera Aethionema, Thlaspi, Arenaria, Petrorhagia and
Silene growing on serpentines in Bulgaria are studied. The chromosome numbers and the karyotype
morphology of the serpentine plants are illustrated and compared with data of previously investigated
populations of these species growing on non-serpentine terrains. The chromosome number for the newly
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described species Aethionema rhodopaeum is presented from the second subpopulation. Chromosome
data for the species Thlaspi apterum are provided for the first time. First records based on Bulgarian
material are given for the following species: Thlaspi ochroleuicum, Arenaria procera ssp. procera,
Silene fabarioides, and Silene spergulifolia.

[58]Pavlova, D. 2009a. Onosma bulgarica sp. nov. (Boraginaceae-Lithospermeae) found
on serpentine in Bulgaria, Nordic Journal of Botany 27: 1-6. ISSN: 0107-055X [Ref.
SCOPUS, WEB of SCIENCE]

IF =0.868; SJR =0.29

Pestome: Onmcan ¢ HoB B Onosma bulgarica (Boraginaceae-Lithospermeae) ycranosen B 3TounnTe
Pononu, Beirapus. ToBa € TUIMYEH CEPIIEHTHHUTOMHT C JIOKAIHO Pa3POCTPAHEHHE U U 110 TO3M HAYMH
€ HAIpaBeHO JOMbJIHEHHE KbM 3a0eJIeKUTeHATa CEPIIEHTUHHTHA (utopa. HOBUAT BHI NPHHAMLIEKH
kbM ONOSMA BUIOBETE NPUTEKABAILM 3BE30BHUIHM BIACHMHKH M IIOKa3Ba CXOICTBO C APYTH €HAEMHUTH
pasmpocTpanenu Ha Bankanckus moayoctpos. Onosma bulgarica e sicno Mopgonornano oTrpaHrIuM
10 CBOS MOJYXPAaCTOBHMIEH XaOUTYC, MHOTO TECHUTE TPUOCHOBHU M CTHOJIOBHU JIUCTA, TO-KBCUTE OT
yalkara M JApbKKaTa Ha IBETa NPULBETHUIM HA JIOJHUTE LBETOBE, OJEI0KBIATOTO M IOJI0 BEHYE H
KBbCUTC IMpalIHUIN. I[I/ICKyTI/IpaHI/I Ca pasjimyuAaTa MEKAy HOBUA BUJ U CBBP3aHUTC C HCTO TaKCOHU.

Abstract: A new species, Onosma bulgarica (Boraginaceae-Lithospermeae), found in the eastern
Rhodope Mountains in Bulgaria is described. It is a typical serpentinitophyte with local distribution and
is thus a further addition to the remarkable serpentine flora. The new species belongs to the asterotrichos
Onosma species and shows similarities with other endemics distributed on the Balkan Peninsula.
Onosma bulgarica is clearly morphologically delimited by its suffruticose dense caespitose habit, very
narrow basal and cauline leaves, bracts of lower flowers shorter than calyx and pedicel, corolla pale
yellow and glabrous and short anthers. The differences between the new species and related taxa are
discussed.

[59]Pavlova, D. 2009b. Morphological variation in Teucrium chamaedrys from serpentine
and non-serpentine populations, Soil and Biota of Serpentine: A World View,
Northeastern Naturalist 16 (Special Issue 5): 39-55. ISSN: 1028-6194 [Ref.
SCOPUS, WEB of SCIENCE]

IF=0.5; SJIR=0.328

Pe3tome: Teucrium chamaedrys e Haii-u3sMeH4HBUST BU B poJ TEUCFiUM OTroBapsiil Ha KaTeropusTa
Ha Kruckeberg 3a ,bodenvag® Buna. Illect nomynamuu pasnpoCTpaHEHH BbPXY CEPIEHTHHHUTH U TPU
MOIyAIIMK Pa3lIPOCTPAHEHN M3BBH CEPIEHTUHUTHUTE ca M3cieqBaHu kato 23 Mopdosoruunu Gene3n
ca MpOy4YeHH C METOJAWTE HA €THOGAKTOPHUS W MHOTO(AKTOPHUS CTATHCTUYECKH AHAJIM3.
W3MeHYMBOCTTA € MO-BUCOKA IMPU BETeTATHBHHUTE OE€JIE3W W HEACHO M3pa3eHa IPHU TeHEPATUBHUTE.
OcBeH TOBa 0sixa M3CJIEBAHU KOHIIEHTPALMUTE HAa METAIUTE B MOIYJIAMUATE HA BHIA U B MOYBATA.
BuabT, TOJEpaHTEH KbM CEPIIEHTHHUTHHUTE YCIIOBHS, MIOKa3Ba CrenupuIHr MOP(OIOTHYHN PA3THIHS
B JBJDKMHATA HA CTHOJOTO, JBIDKAHATA HAa CTHOJIOTO 10 MbpBaTa JBOMKA JUCTYETA, IBDKHHATA HA
MEKIYBB3IMETO MEXK/Iy BTOpATa U TpeTara JBOUKHM aucTa. MopdoioruuHute pasnudusi, reorpadcekara
M30JIaIHsI ¥ [TPEBAPUTEIHUTE PE3yITaTh OT Kapuosorusta Ha T. chamaedrys B Bparapust npemnonarar,
4e U3CIIeIBAHKUTE MOMYJIAINK Ca PA3THMIHU €KOTHIIOBE.

Abstract: Teucrium chamaedrys is the most variable species in the genus Teucrium, fitting
Kruckeberg’s category of a bodenvag species. Six populations distributed on serpentine and 3
populations off serpentine were investigated, and 23 morphological features were studied by univariate
and multivariate statistical analyses. The variation was higher for the vegetative features and not clearly
expressed for the generative ones. In addition, metal concentration in the populations and soil were
studied. The species tolerant to the serpentine conditions demonstrated specific morphological
differences in stem length, stem length up to the first leave pair, and internode length between second
and third leave pairs. Morphological differences, geographical isolation, and preliminary results on the
karyology of T. chamaedrys in Bulgaria, suggest that the populations studied were different ecotypes.
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[60]Pavlova D., Vasileva, M. 2010. Variation in morphology of Teucrium polium aggr.
populations in Bulgaria, Central European Journal of Biology (Open Life Sciences)

5: 880-887. ISSN: 1895-104X [Ref. SCOPUS]
IF =0.685; SJR = 0.258

Pesrome: IlenTa Ha TOBa mpoydYBaHE € Ja C€ H3CIEABAT €CTECTBEHUTE CEPHEHTUHUTHU U
HECEPICHTHHUTHY IIOMyIalny Ha Teucrium polium aggr. u 1a ce JOKYMEHTHpAT Pa3IHIHsITa B TEXHUTE
Mop¢oJorHdHN Oene3r, KakTo W Ja ce MpelHeHH KOW Oene3w JONpHHACAT Hal-MHOTO 3a
qudepeHnuanyATa Ha IMOMyJIanuuTe. M3cienaBaHu ca JIEBET MOMyJAMK Pa3lIpOCTPaHEHH KaKTO Ha
CEpIICHTHHUTHH TaKa M M3BBbH CEPICHTUHUTHHU MTOYBH, a 12 pa3nnuan Mopdomornanu 6enesn Ha 270
WHIUBHIA Ca W3CICIABAHM 4UYpe3 EAHO(AKTOPEH W MHOTO(aKTOPEH CTAaTUCTUYECKH aHAIU3H.
Pesynrature HEe MOKa3BaT SICHO pa3rpaHUYABAHE HA CEPIICHTHHUTHUTE OT HECCPICHTHHUTHUTE
nonynanuy. M3mon3Baiiku ekoTuna kKaTo Kiacu(uKanuoHeH (akTop B JAUCKPUMHUHAHTHHS aHAIN3,
MOXe€ Jla ce TBBPIH, Ye BUCOUYMHATA Ha CTHOJIOTO, NBJDKMHATA HA JIMCTa B IETaTa JIMCTHA ABOIKa,
JbIDKMHATA Ha MEXKIYBB3JIMETO MEX/ly YeTBbpPTATA U IeTaTa JIBOKWKA JINCTA U IbJDKUHATA Ha TphOUIaTa
Ha BEHYETO ca Oeje3nuTe ¢ Hal-rojsiMa AUCKPUMHMHAHTHA CHOCOOHOCT. M3MEHYMBOCTTa € MO-BHCOKa
NIPU BETeTaTUBHUTE Oelie3u, TOKATO PENpoAyKTUBHHUTE Oeje3M He MOKa3BaT SICHU paznuyus. [ pynure
3a CXOJICTBO, IIOCOYEHHU OT KIIBCTEPHHS aHAJIN3, CHHXPOHHU3UPAT C TPYNUTE pasTpaHUYCHU KAaKTO OT
JUCKpUMHUHAHTHUS, Taka U oT PCA anammsurte. HaOmiomaBaHM ca 3HAYUTENHH DPA3IHUMS MEXIY
TPYIIUTE OT BEr€TaTUBHM O€e31 BbB BCHUKH M3CJICABAHH HOMYIIAIIH.

Abstract: The aim of this study was to investigate natural serpentine and non-serpentine populations of
Teucrium polium aggr. and to document the differences in their morphological traits, as well as estimate
which characters are most likely contributing to differentiation of the populations. Nine populations
distributed both on and off serpentine soils were investigated, and 12 different morphological features
of 270 individuals were studied by univariate and multivariate statistical analyses. The results did not
demonstrate clear delimitation of the serpentine from the non-serpentine populations. Using these
ecotypes as classification factors in the discriminant analysis, it can be stated that stem height, leaf
length in the fifth leaf pair, internode length between the fourth and the fifth leaf pairs, and corolla tube
length are features with the greatest discriminant ability. The character variation was generally higher
for the vegetative features, while reproductive features failed to demonstrate clear differences. The
similarity groupings indicated by the cluster analysis were synchronous with groups distinguished by
both the discriminant and PCA analyses. Significant differences were observed between sets of
vegetative characters in all populations investigated.

[61]Pavlova, D., Karadjova, I. 2012. Chemical analysis of Teucrium species (Lamiaceae)
growing on serpentine soils in Bulgaria, Journal of Plant Nutrition and Soil Science
175: 891-899. ISSN: 1436-8730 [Ref. SCOPUS, WEB of SCIENCE]

IF=1.38; SIR =0.854

Pe3rwome: Konrenrpanuute Ha enementute (Fe, Ni, Mn, Cr, Co, Cu, Zn, Pb, Cd u As) BbB Bb3/yIIIHATA
ouromaca (cTh0Iia, JTMCTA U [BETOBE) Ha JieueOHUTE pacTeHus Teucrium chamaedrys, T. montanum u T.
polium, pactsi BbpXYy CEPIEHTHHWTHHM MOYBM B Bbjirapus Gsixa M3CIeIBAaHU MO OTHOIIEHHE Ha
0o0IIOTO CHhABPKAHWE Ha €JEeMEHTUTE B ThKaHWTE MM H B pu3ochepHute mnouBu. llenurte Ha
MPOYYBAHETO ca Jia ce oneHH: (1) KOHIEHTPAMUTEe Ha XUMHYHH €JICMCHTH B PACTUTEITHUTE THhKAaHH H
CBBP3aHUTE C TAX MIOYBH 3a€THO CHC CIIOCOOHOCTTA HA PACTEHHUSITA JIa TOJICPUPAT/aKyMyIIUpaT METaITHU
KOHIICHTpAIK; (2) KOpelaluu MeXIy OOIMUTe KOHIICHTPAIMH Ha METAalld B PACTCHUITAa W TEXHUTE
pu3ochepnu mouBu. KoHIIEHTpaKUTe HAa METAJINTE BapHpaT B pa3InNIHATE BUIOBE U caiiToBe. TexHute
HUBAa B PACTHTCIIHUTEC THKAHW HAa BUIOBETEC OT HECEPIICHTHHUTHH CAlTOBE ca BHHATW MO-HUCKU B
CpaBHEHHE C TE3U OT CEPIICHTUHUTHUTE caiiToBe. Hail-Bucoku xonueHTparmu 3a Fe, Ni, Mn, Cr, As,
Cu u Pb ca ycranoBenu B 7. polium. YCTaHOBEHHU ca TOJIOKUTEITHH KOPETAMOHHU KOE(QHUIMEHTH
mexay Ni, Cr, Fe, Co u Cu B pacrenusta u Ca B mouara. HUTO eanH OT BHIIOBETE HE IMOKa3Ba
XUTepaKyMyJiallisi Ha MeTajlH, BBIIPEKH Ye KOHIEHTPAIUATa HA METAJIUTE B HAKOU OT TSAX HAJBUIIIABA
TPaHUIINTE ECTECTBEHO YCTAHOBEHH B pacTeHuATa. Bumosere ot pox Teucrium morar aa ce pasriieskaar
KaTo €KCKIyAEPH, ChIbPXKAIIH OTHOCUTEITHO HUCKU KOHIIEHTPAIlMd METAM B HAJI3EMHHUTE CH YacTH
(cTBOMa, TUCTa ¥ IIBETOBE), IOPH B CIIy4anTe HAa BUCOKH KOHIIEHTPAIIUU HA eIEMEHTHUTE B pu3ocdepHaTa
noyBa. B TpuTe yneyeOHM pacTeHHS METATHHUTE KOHIICHTPAMU HA TOKCHYHHUTE CIICMEHTH OsXa Hal
JIOITyCTUMUTE TpaHUIM 3a (papmaneBTHyHHU end. CIeoBaTeIHO HE ce MpernophyBa Ja ce ChOupar
pacTeHus OT CePIICHTHHUTH 33 (PapMaleBTHYHH [ICIIH.
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Abstract: Trace elemental concentrations (Fe, Ni, Mn, Cr, Co, Cu, Zn, Pb, Cd, and As) in aerial biomass
(stems, leaves, and flowers) of the medicinal plants Teucrium chamaedrys, T. montanum, and T. polium
growing on serpentine soils in Bulgaria were examined in relation to the total element contents in their
respective rhizospheric soils. The objectives of the study were to evaluate: (1) elemental concentrations
in plant tissues and associated soil samples together with the plants ability to tolerate/accumulate metal
concentrations; (2) correlations between total metal concentrations in plants and their rhizospheric soils.
Metal concentrations varied across species and sites. Their levels in plant tissues from nonserpentine
sites were always lower compared to those from serpentine ones. The highest concentrations for Fe, Ni,
Mn, Cr, As, Cu, and Pb were found in T. polium. Positive correlation coefficients were established
between Ni, Cr, Fe, Co, and Cu in plants and Ca in the soil. None of the species tested hyperaccumulated
metals although the metal concentration in some of them exceeded the range naturally found in plants.
The Teucrium species can be considered as “excluders”, containing relatively low metal concentrations
in their aerial parts (stems, leaves, and flowers) even in cases of high elemental concentrations in the
rhizospheric soil. In all three medicinal plants, metal concentrations for toxic elements were above the
permissible limits for pharmaceutical purposes. Therefore, plants found on serpentine bedrock are not
recommended to be collected for pharmaceutical purposes.

[62] Pavlova D., Karadjova I. 2013. Toxic elements profiles in selected medicinal plants

growing on serpentines in Bulgaria, Biological Trace Element Research 156: 288-
297. ISSN: 0163-4984 [Ref. SCOPUS, WEB of SCIENCE]
IF =1.608; SJR =0.59

Pe3rome: [Tomynaryu Ha MEAUITUHCKH PACTCHUS PACTAIIN BhPXY CEPIICHTHHUTH M TEXHUTE TPUIICHKALITU
moyBu ca aHanmusupanu 3a Fe, Ni, Mn, Cr, Co, Cd, Cu, Zn u Pb, kaTto ¢ u3moji3BaHa aTOMHO-
abcopOroHHa crekTpoMerpus. Excrpakti ¢ mapcka Boga u 0.43 M omerTHa KucenwHa Osxa
M3M0JI3BaHU 3a KOJHUUYCCTBCHO OIMPE/CIITHE HA MCCBAOTOTATHN U OMOHAIMYHU (PAKIIUH, ChOTBETHO Ha
CJIEMCHTHUTE B T0YBATa, M 3a OMpEICISIHE Ha OOIIOTO ChIbPKAHHUC HA EICMCHTHTC B PACTCHHUSATA.
CKpHMHUHI'BT € U3BBPIIIEH, 32 Aa ce (1) JOKyMEeHTHpaT HUBaTa Ha TOKCUYHHU METaIM B OMJIKHTE, ITUPOKO
W3MON3BaHU TIPH TPHUTOTBIHETO HA TPONYKTH W CTaHAAPTH3HPAHH EKCTPakTH, (2) CpaBHAT
AKyMYJHPALINTE CIIOCOOHOCTH Ha TANpaTUTe M CEMEHHHUTE pacTeHUs, W (3) OICHAT KOpelIaluuTe
MEXIy ChIBPKAHUETO HA METAJHUTE B PACTCHHUATA U TEXHUTE MpUJIeKaIy mouyBu. ChIbpKaHUETO Ha
TOKCHYHHM CJIEMEHTH B PACTCHHUATA BapHpa OT MACTO Ha MSCTO B TOJISIM Anana3oH. KoHIeHTpanuuTe Ha
Fe u Ni ca mosumienu, nokato te3u Ha Cu, Zn u Pb ca OnHM3KM 10 cpemHUTE CTOHHOCTH, KOUTO
OOMKHOBEHO C€ cpemiaT B pacTeHUsATa. Hail-BUCOKHM KOHIICGHTPAIIMH 32 ITOYTH BCHYKU CJIEMEHTH Ca
M3MEPEHU U B JiBara Buza Teucrium. He ca perucrpupanu crieruduuHd pa3ivKd B HATPYNBAHETO HA
MeTaJIi MEeX]ly TanpaTuTe U CEMEHHUTE pacTeHus. M3cieBaHuTe BUIOBE HE ca XUIIEPAKyMyJIaTOPH,
HO MOTAaT Jia aKyMyJUpaT TOKCHYHU €JIEMEHTH, B HSIKOW CJIy4ad HaJBHIIABAIIH JOIMYCTHMUTES HHBA
npesyiokeHn ot CBeroBHata 3apaBHa Opranusanus u EBporneiickara dapmakomnes. CbOupaHeTo Ha
NieueOHU pacTEeHUS OT CEPIIEHTUHUTHHA TEPEHHU MOKe Jia ObJIe OMacHO 3a Xopara.

Abstract: Populations of medicinal plants growing on serpentines and their respective soils were
analyzed for Fe, Ni,Mn, Cr, Co, Cd, Cu, Zn, and Pb using inductively coupled plasma atomic emission
spectrometry. Aqua regia extraction and 0.43 M acetic acid extraction were used for the quantification
of pseudototal and bioavailable fractions, respectively, of elements in soil and nitric acid digestion for
determination of total element content in plants. Screening was performed to (1) document levels of
toxic metals in herbs extensively used in preparation of products and standardized extracts, (2) compare
accumulation abilities of ferns and seed plants, and (3) estimate correlations between metal content in
plants and their soils. The toxic element content of plants varied from site to site on a large scale. The
concentrations of Fe and Ni were elevated while those of Cu, Zn, and Pb were close to average values
usually found in plants. The highest concentrations for almost all elements were measured in both
Teucrium species. Specific differences in metal accumulation between ferns and seed plants were not
recorded. The investigated species are not hyperaccumulators but can accumulate toxic elements, in
some cases exceeding permissible levels proposed by theWorld Health Organization and European
Pharmacopoeia. The harvesting of medicinal plants from serpentines could be hazardous to humans.
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[63]Bani, A. Pavlova, D., Echevarria, G., Mullaj, A., Reeves R., Morel, J., Sulge, S. 2010.
Nickel hyperaccumulation by species of Alyssum and Thlaspi (Brassicaceae) from the
ultramafics of Balkans, Botanica Serbica 34(1): 3-14. [Ref. SCOPUS o 2014]

SJIR 2014= 0.138

Pestome: XunepakyMmyyanusara Ha HHKEN 0 KoHueHtpanuu Hajg 1000 mg kg cyxo BemectBo ce
npreMa KaTo HeOOW9aeH OTTOBOP OT HAKOM PACTUTEIHH BHIOBE KbM MOBHIICHUTE KOHIICHTPAIINH Ha
HHUKEJI, KOUTO OOMKHOBEHO Ce€ CpPEIIaT B MOYBUTE MPOIYKT HA yITpaMapUIHU CKaIN (4eCTO HapUIaHU
CepIICHTHHUTH). TaknBa IOYBH Ca IMIMPOKO pa3mpocTpaHeHH Ha bamkanute. Bepxy Te3m mousu ce
cpemiaT HAKOW IIMPOKO Pa3lpOCTPaHEHH BHIOBE, KAKTO W IO-MallbK OpOil perHOHATHHU WIH JIOKATHU
egnemMuTd. Hsakonko cepreHTHHUTHH paiionu B Anbanus (AL), bearapus (BG) u I'epmmsa (GR) ca
W3CIIEBaHU ITOPAIH HATMYNETO HA XUIIEPAKyMYJIHpaIIy HUKEI CHAEMHUTH, BKIIOYUTETHO HAKOU, KOUTO
ca obum 3a Tpurte crpaHd. llenure Ha mpoyuBaHeTo Osixa Aa ce pasmmpu pazOMpaHeTo 3a
Pa3NpoCTPaHEHNETO Ha PACTEHUS-XUIIEPAKyMyJIaTOPH Ha HHUKEJ U MOBEACHHETO MM IpH MOeMaHe Ha
HUKEJ BbB BPBh3Ka C XapaKTePHUTE 0COOCHOCTH Ha TexHHUTE MoYBH. CHOMPAHETO U XUMUYHUAT aHAIH3
Ha pAcTUTEJIHM U TOYBEHHM NPOOM TI03BOJMXAa OICHKa Ha (EeHOTUIHATa crenuduka npu
XHIlepaKyMyJanusaTa Ha HuKell. V3cnenBanu ca oOmo oceM TakcoHa. Haii-BHCOKM KOHIIEHTpanuu Ha
Ni B sucrara (1.5 - 2.0%) ca ycranosenu mpu Alyssum murale B Pojska (AL), A. murale B Kazak (BG),
A. markgrafii B Gjegjan (AL) u Thlaspi kovatsii 868 ®@otuHoBO (BG). CHOTHOIICHHETO KOHIIEHTPAIHSI
Ha Ni B pacTeHHETO KbM KOHIIEHTpanusaTa Ha Ni B mouBara Bapupa ot 13.9 3a A. markgrafii mo 6-7 3a
A. murale, T. kovatsii u T. tymphaeum ot CeBepna I'bpuusi. Ocem OT U3CIEeBAaHETE TAKCOHU MOKA3BaT
xunepakymysanus Ha Ni; Te Bmousat A. murale subsp. pichleri u Bcuuxu Thlaspi Bunose, uscneapanu
oT cepneHTHHUTUTE B bhirapus. [loHacTosmieM ca W3BECTHH JABajeceT W MET XUIEPaKyMYIHPAIIu
TakcoHa OT ceM. Brassicaceae pasmnpoctpanenu B Asbanusi, benrapus u ['spuus. [Topagu BucokoTo
HaTpymnBaHe Ha OGuomaca A. murale BeposITHO e Hai-NOAXOAMIMAT BUA 3a (uTOMaHUHT Ha Ni Ha
bankanure.

Abstract: Hyperaccumulation of nickel to concentrations above 1000 mg kg* on a dry matter basis has
become recognized as an unusual response by some plant species to the elevated nickel concentrations
generally found in soils derived from ultramafic rocks (often referred to as serpentine soils). Such soils
are widespread in the Balkans. These soils host some widespread species and a smaller number of
regional or local endemics. Several serpentine areas in Albania (AL), Bulgaria (BG) and Greece (GR)
have been surveyed because of the presence of nickel hyperaccumulating endemics, including some that
are common for all three studied countries. The objectives of the study were to widen understanding of
the distribution of the nickel hyperaccumulators and their uptake behaviour in relation to the
characteristics of their native soil environments. Collection and chemical analysis of both plant and soil
samples has allowed evaluation of phenotypic efficacy in hyperaccumulating nickel. In total, eight taxa
were studied. In this work the highest Ni concentrations in leaves (1.5- 2.0%) were found in Alyssum
murale at Pojska (AL), A. murale at Kazak (BG), A. markgrafii at Gjegjan (AL) and Th laspi kovatsii
at Fotinovo (BG). The maximum quotients of plant Ni concentration to soil Ni concentration range from
13.9 for A. markgrafii to 6-7 for A. murale, T. kovatsii and T. tymphaeum from northern Greece. Eight
of the taxa collected in this work show hyperaccumulation of Ni; these include A. murale subsp. pichleri
and all of Thlaspi species studied from serpentine in Bulgaria. In total, twentyfive Ni hyperaccumulating
taxa are now known from the Brassicaceae of Albania, Bulgaria and Greece. Because of its high biomass
production, A. murale is likely to be the most suitable species for Ni phytomining in the Balkans.

[64]Pavlova, D. 2014. Silene fetlerii (Caryophyllaceae), a new species from serpentines in
Bulgaria, Annales Botanici Fennici 51(5): 387-393. ISSN: 0003-3847 [Ref.
SCOPUS]

IF=0.698; SIR = 0.462

Pestome: Hos Bug, Silene fetlerii D. Pavlova (Caryophyllaceae), e ycranosen u onmcan ot M3tounnte
Pononu, bearapus. Toll € pasnpocTpaHeH Ha OrpaHUYEHa TEPUTOPUs, OCHOBHO BBPXY CHUIIEH U
CKaJINCTH TEPEeHH, W Ce SABsIBA JOIBJIHEHNE KbM YHHKaIHata ceprneHTuHuTHA (iopa. Silene fetlerii
nprHaAIeXu KpM cekuus Spergulifoliae u MopdonorndHo ce oTrpaHHYaBa OCHOBHO IO CIICIHUTE
Oene3n: aHTO(hOp MO-KBC OT KyTHiiKaTa; Majgka 3 ppOecta KyTHiika, MOAYTH BB3JIM HAa CTHOIOTO U
JKBJITO3eJIeHO BeHue. PacteHneTo e xepmadpoaurHo. PazinnausTa Mesxay HOBUSI BUJ 1 MOP(OJIIOTHYHO
CXOJIHUTE BUJIOBE Ca JUCKYTHPAHH.
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Abstract: A new species, Silene fetlerii D. Pavlova (Caryophyllaceae), found in the Eastern Rhodope
Mts., Bulgaria is described. It is distributed in a limited area, mainly in screes and rocky places, and
appears to be a new addition to the remarkable serpentine flora. Silene fetlerii belongs to the section
Spergulifoliae and is morphologically delimited mainly by the following features: anthophore shorter
than capsule; small pyriform or 3-sulcate capsules; viscid stem nodes; and a greenish yellow corolla.
The plant is hermaphroditic. The differences between S. fetlerii and the morphlogically similar species
are discussed.

[65]Pavilova, D. 2001. Mountain vegetation on serpentine areas in the Bulgarian Eastern
and Central Rhodopes Mts. - ecology and conservation. In: Radoglou, K. (ed.),
Proceedings of International Conference: Forest Research: a challenge for an
integrated European approach, NAGREF-Forest Research Institute, Thessaloniki,
vol. 1. pp. 227-232. ISBN: 9608694744

Pe3iome: Haii-ronemu ceprieHTHHUTHH TEPUTOPUH Yy Hac uMa B Pomomnn ruranmaa. CepreHTHHUTHUTE
Tena ca JOKaJIW3HpPaHW B PAMKUTE HA JIOMHUS IUIAHMHCKM IMOAC. B Ta3w 4WacT Ha IJIaHMHATA ca
YCTAHOBEHH BTOPHWYHH PACTHUTENHH ChOOMmIeCTBa cheraBeHn ot Carpinus orientalis Mill., Quercus
dalechampii Ten. u Q. pubescens Willd. TTonacTosiiem ecrecTBeHaTta pacTUTETHOCT B OIH30CT 10
CEpPICHTHHUTHUTE TEPEHH U CellaTa € TIOYTH HAIThJIHO HapylleHa. TUIMNYHUTE CEPIIEHTHHUTHH TePEHU
ca IMOYTH TroJini CpaBHEHU C HCCCPICHTUHUTHUTE TCPUTOPUU U CCJICKOCTOIMMAHCKUTC 3€MU U C€
pasriaxaar Karo ,,crepwinu’. CepreHTHHUTHUTE TepeHu B PoronuTe Morat na 0baat KiacupuIupanu
B 1Be Tpynu: (1) rojau TepeHHu ¢ OCKbIHA PACTUTENHOCT (OTBOpeHH XabutatH), (2) TepeHu cbe ci1abo
pa3no3HaBaeMH CEPIICHTUHUTHHU Oene3u (IOKPUTHU ¢ U3bHKOBU IH00BU I'OpH, IPEMUHABAIIM HAa MeCTa
B ,,INAOJISAIH ).

Abstract: The largest serpentine area is in the Rhodopes Mts. The serpentine bodies are located within
the lower montane belt. In the foothills of the mountain are found secondary plant communities
composed of Carpinus orientalis Mill. Quercus dalechampii Ten. and Q. pubescens Willd. Nowadays
the natural vegetation close to the serpentine terrains and the villages is almost completely destroyed.
Typically serpentine areas are more barren than their surroundings and in agricultural areas they are
recognized as infertile. We can classify the serpentine terrains in the Rhodopes Mts. into two groups:
(1) areas with sparsely colonized debris (open habitats), (2) areas with vegetation having limited
recognizable serpentine features (covered by coppice oak forests changed into shiblyak in some places).

[66]Pavlova, D., 2004. The Serpentine Flora in the Central Rhodopes Mountains, Southern
Bulgaria, Proceedings of 11 Congress of Ecologists of the Republic of Macedonia
with International Participation, Ohrid, Macedonia, 25-29 October 2003, Special
issues of Macedonian Ecological Society, 6: 450-457, Skopje. ISBN: 9989-648-09-03

Pe3stome: CepnieHTHHHMTHaTa (hiopa mo ceBepHUTE cKioHOBe Ha llenTpamnum Pomomnum Oe mpoydeHa.
CeplneHTHHUTHHUTE Tela ca Pas3MoJIOKEHH B JOIHHUS IUIAHUHCKH mHosc. To3n palloH Ha u3cieBaHe
nonajga B TIPEXOAHO-CPEIM3EMHOMOpPCKAaTa pacTHTENIHa 30Ha ¢ IpeodiagaBaHe Ha Me30(HiIHA
IUITAHWHCKO - OaJKaHCKa PAacTHTENHOCT. B TMOAHOXMETO Ha IUIaHWHATA C€ CpellaT BTOPHUYHH IIO
NPOU3XOJ PACTHUTEHH ChOOIIECTBa, CheTaBeHH oT Carpinus orientalis u exnaraHM 1ppBETa 0T QUErcus
dalechampii u Q. pubescens. B jHemiHO BpeMe ecTECTBEHATa PACTHUTENIHOCT B OIHU30CT [0
CEpIICHTUHUTHUTE TEPEHH U CeJlaTa € MOYTH HAIbIHO YHHIIOXKeHa. Ha To3u eTam OoT mpoydBaHEeTo ca
yCcTaHOBEHH 1oBede oT 150 pacTurenHu TakcoHa (€IHOTOAUIIHN TPEBUCTH, MHOTOTOAUIITHYA TPEBUCTH,
XpacTH W [ABPBETA), CBBP3aHM CBhC cepneHTHHuTa. Haifi-romsm Opoil BUIOBE ca YCTaHOBEHH OT
cemeiictBara: Poaceae, Asteraceae, Caryophyllaceae, Fabaceae, Lamiaceae, Brassicaceae,
Scrophullariaceae. ®mnopara e cbCTaBeHa TJIABHO OT CPEIHO-EBPOICHCKH W CYOMETHTEPaHCKH
TEOeIEMEHTH.

Abstract: The serpentine flora on the northern slopes of the Cantral Rhodopes Mts. was studied. The
serpentine bodies are located within the lower montane belt. This region is included in the transitional -
mediterranean vegetation zone with a prevalence of mesophylous montane — balkan vegetation. In the
foothills of the mountain are found secondary in origin plant communities composed of Carpinus
orientalis and single trees of Quercus dalechampii and Q. pubescens. Nowadays the natural vegetation
close to the serpentine terrains and the villages is almost completely destroyed. At this stage of research
more than 150 plant taxa (annuals, perrenials, shrubs and trees) bound to serpentine terrains are
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established. The highest number of species is established for the following families: Poaceae,
Asteraceae, Caryophyllaceae, Fabaceae, Lamiaceae, Brassicaceae, Scrophulariaceae. The flora is
mainly composed of middle-european and submediterranean geoelements.

[67]Paviova, D. 2005. New chorological data for the serpentine areas in the Rhodopes
Mountains (Southern Bulgaria), Annual of Sofia University, Faculty of Biology 96(4):
17-25. ISSN: 0204-9910

Pe3iome: HpeL[CTaBeHI/I Ca HOBU XOPOJIOTUYHU JaHHU U KPUTUIHU oOenexku 3a 10 TakcoHa YCTaHOBCHU
BBPXY CepIIeHTHHUTHHUTE TepeHu B Pomomure. Cpen Tsx ca Obarapckust eaaemut Anthemis rumelica
(Velen.) Stoj. et Acht. u 6ankanckust engemur Delfinium balcanicum Pawl., Bunose ot Uepsena kuura
Ha HP bwirapus ¢ kareropus ,.psaek*. Bumoere Orobanche cumana Wallr.,, Stipa tirsa Stev.,
Agropyron brandze Pantu et Solac. u Delfinium balcanicum Pawl. ca HoBu 3a ¢opucTudeH paiioH
Ponmonu mianuna. Bumosere Hypericum elegans Steph., Asyneuma canescens (W. et K.) Grieseb. et
Schenk., Ferulago campestris (Bess.) Grec., Linum nervosum W. et K. and Linum tauricum Willd.
subsp. tauricum ca HoBu 3a Usrounute Pomomu, a Anthemis rumelica (Velen.) Stoj. et Acht. e nos 3a
Cpenuute Pomorm.

Abstract: New chorological data and critical notes for 10 taxa on serpentine areas in the Rhodopes Mts.
are presented. Among them are the Bulgarian endemic Anthemis rumelica (Velen.) Stoj. et Acht. and
the Balkan endemic Delfinium balcanicum Pawl., both included in the Red Data Book of Bulgaria with
category “rare”. The species Orobanche cumana Wallr., Stipa tirsa Stev., Agropyron brandze Pantu et
Solac. and Delfinium balcanicum Pawl. are new for the floristic region Rhodopes Mts. The species
Hypericum elegans Steph., Asyneuma canescens (W. et K.) Grieseb. et Schenk., Ferulago campestris
(Bess.) Grec., Linum nervosum W. et K. and Linum tauricum Willd. subsp. tauricum are new for the
Eastern Rhodopes Mts., and Anthemis rumelica (Velen.) Stoj. et Acht. is new for the Central Rhodopews
Mts.

[68]Pavlova, D. 2007. Endemics and rare plants growing on serpentines in the Rhodopes
Mountains. (Bulgaria). B: ®ununoscku, I'. u np. (pea.), 300pHMK Ha TPyIOBH
noceereH Ha akageMuk Kupuan MuuneBckm mno noBoa 80-roguiiHuHATA O]
paranbeto (Collection of Papers Devoted to Academician Kiril Micevski), Skopje,
pp.157-170. ISBN: 978-9989-101-80-9

Pe3tome: Haii-ronemute cepneHTMHUTHU MacuBH B bbirapus ca pasmpoctpaHeHu B Pogomnure.
CepneHTHHUTHUTE TeJa ca PAa3NOJI0KEHH B JOJIHUS INIAaHUHCKU rosc. diopaTta U pacTHTETHOCTTa Ha
M3CIIC/IBAHUTE CEPHEHTHHUTH IOKa3BaT CXOJCTBO C TaKWBa PalOHM B JAPYrW OaJIKaHCKH CTPaHHU.
TlonemusT Opoif eHIEMHUTH MTOKa3Ba 3HAYCHUETO HA CEPIEHTHHUTHUTE MECTOOONTAHUS KaTo LIEHTPOBE
3a (propucTnyHO pazHooOpasue u Bunoodpazysane. B Uepsenara kaura Ha HP brirapus ca Brimouenn
24 TakcoHa OT H3clieiBaHaTa TepuTopus. bposar Ha Obirapckute n 6ankaHckure eHaeMutu e 40. To3n
Opoil e CpaBHMUTETHO HHUCBK CBIOCTABEH C JPYTd CEPHEHTUHUTHH TEPUTOpPHM Ha bankaHcKus
MOJIyOCTPOB, KaToO Ce MMa MpEeIBHI HHUCKaTa HAJAMOpPCKAa BHCOYMHA, CPAaBHUTEIHO €IHOOOpa3HHTE
KJIMMAaTHYHU YCJIOBHSI M KpaTKaTa OMOJIOTMYHA HMCTOPHSA Ha CEpIICHTHHUTHHUTE TepeHu B boarapus.
Bpb3kaTa MeXIy TakCOHHTE B M3CieiBaHaTa B Pomommre cepreHTHMHHTHA (yiopa CBHUIETEICTBA 3a
pedyruanans xapakrep Ha nporecure. BumoodpasysarenHuTe NIpoLecH B T€3U paiOHH ca CPaBHUTEITHO
MJI3/IU | BCe olle He ¢ 000co0eH crieruduieH GproprucTrnieH KoMInekce.

Abstract: The largest serpentine areas in Bulgaria are in the Rhodopes. The serpentine bodies are
located within the lower montane belt. The flora and vegetation of the serpentines investigated show
similarities to such areas in other Balkan countries. The high number of endemics indicates the
importance of the serpentine habitats as centers for floristic differentiation and speciation. In The Red
Data Book of Bulgaria 24 taxa from the investigated territory are included. The number of the Bulgarian
and Balkan endemics is 40. This number is rather low compared with other serpentine areas on the
Balkan peninsula, bearing in mind the low altitude, the relatively uniform climatic conditions and the
short biological history of the serpentine areas in Bulgaria. The link between the taxa of the serpentine
flora investigated in the Rhodopes testifies to the refugial character of the processes. Plant speciation in
these areas is relatively young and a specific floristic complex has not developed yet.



Pestomema Ha peyeH3upaHume nybaukayuu Ha 6ba2apCKU U aH2AUlCKU e3UK

INOKA3ATEJI I' 7. Hayuynun ny0JuKanuu B U31aHNUsl, KOUTO ca pedepupaHu u
HHIEeKCHPAHU B CBETOBHOM3BECTHHU 0a3u JaHHM ¢ HayyHa uHpopmanus (SCOPUS u
WEB of SCIENCE), u3BbH Xa0MJINTAIHOHHHUSI TPY/

[69]Paviova, D. 2012. Serpentine flora of the National Park Rila (Bulgaria) and its
conservation value, Comptes Rendus de I’ Academie bulgare des Sciences 65(11):
1535-1542. ISSN: 1310-1331 [Ref. SCOPUS, WEB of SCIENCE]

IF=0.211; SJR =0.207

Pe3tome: llenra Ha W3cnenBaHETO € Ja Ce OLEHH 3a IIbPBU BT OMOPA3HOOOPA3UETO Ha BUCIIUTE
pacTeHus] U KOHCEpBAIlMOHHATAa CTOWHOCT HAa PACTCHMATA PACTSIIM HA CEPICHTUHUTHH MecTa IpH
BHCOKa HajMopcka BucounHa B Hamuonanen Ilapk Puia. AHanu3sT Ha cepreHTHHHTHaTa (uopa
MoKa3a HaludneTo Ha 31 TaKCOHM ¢ KOHCEpBAIMOHHO 3HA4YCHHE, cpel KouTo 13 OamkaHCKH U 3
6warapeku enaemuta. Buast Centaurea kernerana Janka e BKITIOUCH B CITECHKa Ha PEIKUTE PACTCHUS
B EBpoma (IUCN), a Geum bulgaricum Pancic B mpunoxenne | na beprckara xousentus (1979).
[leTHameceT pacTUTENTHN TaKCOHU ca BKIOUeHN B UepBeHara xkaura Ha HP Boarapus (1984), a 24 ca
BKJIIOYCHH B UYEpBEHHUs CIUCHK HA OBJIrapcKUTE BHUCIIM PACTCHUS C Pa3IMYHU KaTCrOpHHM Ha
3acTpalleHoCT. B paifoHa Ha W3clneBaHE HE ca YCTaHOBEHH cepHeHTHHOpuTH. Pacrenusra Osxa
MOJJIOKEHH Ha CKPUHUHT 32 Ni-akyMyJiupaHe upe3 Obp3 CBETOBHOBB3IIPUET MOJTY-KOJMYECTBEH TECT 3a
noneu m3cnensanus. Camo BuabsT Thlaspi kovatsii Heuff. mokasa monokutenHa peakuus u ce sBsiBa
kaTo Ni-akyMyJupaio pacTeHue ot (Jiopara Ha CepIeHTHHUTHTE Ha Puia niuanuHa.

Abstract: The aim of the study was to assess for the frst time the vascular plant biodiversity and the
conservation value of the plants growing on serpentine sites at high altitudes in Rila National Park. The
analysis of the serpentine fora revealed the presence of 31 taxa of conservation importance, among them
13 Balkan and 3 Bulgarian endemics. The species Centaurea kernerana Janka is included in the IUCN
List of Rare Plants in Europe and Geum bulgaricum Pancic - in Annex | of the Bern Convention (1979).
Fifteen plant taxa are included in the Red Data Book of Bulgaria (1984) and 24 are listed in the Red List
of Bulgarian Vascular Plants with diferent categories. Serpentinophytes were not established in the study
area. The plants were screened for Ni-accumulation by a quick worldwide accepted semi-quantitative
field chemical test. Only the species Thlaspi kovatsii Heuff. showed a positive reaction and appeared as
a Ni-accumulating plant for the serpentine flora of Rila Mt.

[70]Bani, A., Imeri, A., Echevarria, G., Pavlova, D., Reeves, R., Morel, J-L., Sulge S.
2013. Nickel hyperaccumulation in the serpentine flora of Albania, Fresenius
Environmental Bulletin 22(6): 1792-1801. ISSN: 1018-4619 [Ref. SCOPUS, WEB
of SCIENCE]

IF =0.527; SIR = 0.256

Pe3rome: CeprieHTHHUTHUTE TTOYBH B AJIOaHUS ca IIMPOKO Pas3IPOCTPAHEHH, KbJIETO IPHIOTABAT HAKOH
[IHPOKO PA3MPOCTPAHEHH BHIOBE W HAKOMKO xumepakymynupamd Ni pacrenus. Llennte Ha
u3clie/IBaHeTo Osixa uaeHTH(GUIMpaHe U chOMpaHe Ha HOBH M PEJIKH BUIOBE, OTKPHBAHE Ha HOBU CITy4an
Ha Xurepakymynanuss Ha Ni, IpU KOUTO DPACTHTEIHHTE BHJIOBE Morar jaa HartpynBar Ni g0
KoHIeHTpauuu Haaumasany 0,1% ot cyxoto um Terno. B AnGanust uMma crieniuanieH UHTEpeC KbM
HarpynBanero Ha Ni ot Alyssum murale B Pojska (Pogradec). Cera cpoOmiaBame 3a ciiydan Ha
xunepakymyianus Ha Ni (locTuraiikn KOHIIEHTpaIuu B cT010TO 0,5-1,26% CyXx0 Teryo) B pacTeHUs
ot usikou cepnentruHuTHU nouBu B KukéEs, Qafé Shtamé, Gramsh u Librazhd. TToBeuero pacrenus ot
TE3H TTOYBM TOKAa3BaT JICKO MOBUIICHM KOHIEHTpaluH Ha Ni B CpaBHEHHE C TE3W OT JAPYTH BHJIOBE
nousw: okoso 11-100 mg kg2, a e 0.5-10 mg kg*. Kakro ce ouaxBaiiie, B HAKOU BUJIOBE ChIbPIKAHUETO
na Ni Bapupa mexuy 145-275 mg kg?, nokato chluTe BHIOBE OT HECEPNEHTHHUTHUTE MOYBH
ChIbpKaT MHOTO HHCKM KOHUeHTparuu Ha Ni. [IbIHOTO oOmo3HaBaHe Ha andaHCKUTE
XHUIIEPAKYMYJIMPAIM HUKE]I PACTCHUs] U TEXHHUTE CBOMCTBA € OT MHTEpeC MOpaJd Bb3MOXKHATA MM
yrnorpeba BbB (uromaiinuHra. ToBa wH3cienBaHe J10Ka3a HEOOXOAMMOCTTAa OT IO-HATATBIIHO
MpOyYBaHe Ha MPUPOHUTE PECYPCH U CBBP3aHUTE C TSIX MPOOJIEMH Ha OMa3BaHETO.

Abctract: Serpentine soils are widespread in Albania, they host some widespread species and several

nickel hyperaccumulating species. The objectives of the study were the identification and collection of
new and rare species, the discovery of new instances of Ni hyperaccumulation, in which plant species
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can accumulate Ni to concentrations exceeding 0.1% of the plant dry weight. In Albania, there has
already been special interest in Ni accumulation by Alyssum murale in Pojska (Pogradec). We now
report instances of hyperaccumulation of Ni (reaching shoot concentrations of 0.5-1.26% d.w.) in plants
of some serpentine soils i.e. in Kukés, Qafé Shtamé, Gramsh and Librazhd. Most plants from these soils
showed slightly elevated Ni concentrations in comparison with those from other soil types: about 11-
100 mg kg-1, rather than 0.5-10 mg kg-1. In some species Ni content ranged between 145-275 mg kg-
1, while the same species from the non-serpentine substrata contained very low Ni concentrations as
expected. Full knowledge of Albanian Ni hyperaccumulator plants and their properties is of interest
because of their possible use in phytomining. This study was undertaken in the framework of the need
for further exploration of the natural resources and the associated conservation issues.

[71]Krasteva, I., Nedelcheva, A., Pavlova, D., Zdraveva, P., Nikolov, S. 2013. Influence
of the serpentine on the content of flavonoids in Hypericum populations growing in
Bulgaria, African Journal of Pharmacy and Pharmacology 7(25): 1762-1765.
ISSN: 1996-0816 [Ref. SCOPUS]

SJR =0.299

Pe3tome: EdexThT Ha pakTOopHTe Ha OKOJIHATA Cliella BPXY MPOAYKIMATA HA BTOPUYHU METa0O0JIUTH B
pacT€HuATa NpUBJINYA 3HAYUTCIIHO BHUMAHUC. IToBeueTo nonyJjanyvyu Ha BUJOBE KOUTO pacTaT BbpPXY
CCPINCHTUHUTHU NOYBU Ca aJallTUpaHU KbM TE3U CHeHI/I(l)I/IIIHI/I e,ua(banu yCJI0BUA MO pas3IndHU
HaynHU. Hue H3CJICABAXME CbABbPIKAHUECTO Ha (1)J'IaBOHOI/I£[I/ITe B IIOIIYJIALIUUTC HA ICT BUAA Hypericum
(H. cerastoides, H. aucheri, H. montbretii, H. perforatum u H. olympicum) 3a na oueHum pasnukurte
MCKAY pacTCHHATA, KOUTO PpACTAT BBPXY CCPICHTHHUTU U TaKHBa, KOWTO pPACTAT H3BBH TiIX.
Pe3yJ'ITaTI/IT6 MOKa3BaT, Y€ CCPIICHTUHUTHUAT Cy6CTpaT BJIMAC BbPXY KOJIHNYCCTBOTO (I)J'IaBOHOI/I,I[I/I apu
BUJIOBETE HA POL Hypericum.

Abstract: The effect of environmental factors on the production of secondary metabolites by plants has
attracted a considerable amount of attention. Most species populations growing on serpentine soils are
adapted to these special edaphic conditions in different ways. In this study we investigated the flavonoid
content in Bulgarian Hypericum populations from five Hypericum species (H. cerastoides, H. aucheri,
H. montbretii, H. perforatum and H. olympicum) to evaluate the differences between plants growing on
and off serpentine. The results showed that the serpentine substrate influences the amount of flavonoids
in Hypericum species.

[72] Tsonev, R., Pavlova, D., Sanchez-Mata, D., De la Fuente, V. 2013. Contribution to
knowledge of Bulgarian serpentine grasslands and their relationships with the Balkan
serpentine syntaxa, Plant Biosystems 147(4): 955-969. ISSN: 1126-3504 [Ref.
SCOPUS, WEB of SCIENCE]

SJR =0.572

Pe3tome: CeprnieHTUHUTHHUTE CAlTOBE, BKIIOUUTEIHO M Te3W B bwearapus, ca 6oratu Ha e€HASMHYHHU
TAaKCOHM H OCTaBaT Ja ObJaT wu3cieqBaHH (UTOICHONOTHYHO. Hue aHamm3mpame THIOBETE
pPacTUTETHOCT Ha Pa3HOOOpPAa3HUM MecTa W T'M CpaBHSABAME C TE3W OT JPYrd OaTKAaHCKH CTpPaHH.
OcHoBauTe menmu Osxa: (1) ma ce W3cinenBaT W ONMUIIAT BPB3KUTE MEXKIY PACTUTEITHOCTTa Ha
CEpIICHTHHUTHTE H3cienBaHu B bearapus ¢ Te3n Ha bankaHckus momyocTpoB u (2) Aa ce u3ciensa u
Knacudupa pa3HOOOpasMeTO HAa  PACTHTENHOCTTA B TPEBUCTHTE CBHOOMIECTBA  BBPXY
CeprieHTHHUTHHUTE cKanu B V3rounwmre Pomomwm, Benrapus. KiacuueckusT meTtom Ha IIKoiaTa Ha
Bbpayn-bnanke Oemie mpuioxeH 3a U3cCle[BaHe Ha PACTUTEIHOCTTA. 3a OIleHKAa Ha (DJIOPUCTHUHUTE H
CHHONTHYHHUTE CXOJICTBA Ca M3IOJI3BAHM METOJ Ha CpeAHAa BPB3Ka (METO]] Ha IpyIaTa C HeTlpeTerjieHa
JIBOWKA C CPEAHO apUTMETHYHO) M HA TJIABHUSA KOOpPAWHATEH aHanmW3. B pesynrar Ha TOBa Oemre
NpeJIoKeHa HOBA eHeMHUuHa acoruaius Onosmo pavlovae-Festucetum dalmaticae. Tasu aconmarus
Moske 1a Obje BKIroYeHa B chroza Alyssum heldreichii Bergmaier et al. 2009 r., Hackopo omucad BbpXy
ceprieHTHHUTHA ckanu B CeBepHa ['spums. HammTe maHHM TOTBBPXKIABAT CHIIECTBYBAHETO Ha
nozo0eH WM BUKAPHAHTEH €HJEMUYEH CHHTAKCOH (ACOIMAIMM) BHPXY H30JMPaHU CEPHEHTHHUTHU
tepenu B CeepHa ['spuus u FOronsrouna bearapus.

Abstract: Serpentine sites, including those in Bulgaria, are rich in endemic taxa, and remain to be
investigated phytocoenologically. We analyse the vegetation types in various sites and compare them
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with those in other Balkan countries. The main objectives were (1) to explore and describe the
relationships between the vegetation in the serpentine areas investigated in Bulgaria with those in the
Balkan Peninsula and (2) to explore and classify the diversity of vegetation in grasslands on serpentine
rocks in Eastern Rhodope, Bulgaria. The classic methodology of the Braun-Blanquet school was applied
to the exploration of the vegetation. Average linkage method (unweighted pair group method with
arithmetic mean) and principal coordinate analysis were used to evaluate floristic and synoptic
similarities. As a result, the new endemic associacion Onosmo pavlovae-Festucetum dalmaticae was
proposed. This association can be included in the alliance Alyssum heldreichii Bergmaier et al. 2009,
newly described on serpentine rocks in northern Greece. Our data confirmed the existence of similar or
vicariant endemic syntax (associations) on isolated serpentine terrains in northern Greece and south-
eastern Bulgaria.

[73]Pavlova, D., Karadjova, I., Krasteva, I. 2015. Essential and toxic element concentrations
in Hypericum perforatum L., Australian Journal of Botany 63: 152-158. ISSN: 0067-
1924 [Ref. SCOPUS, WEB of SCIENCE]

IF =1.586; SJR = 0.804

Pestome: Hypericum perforatum L.-KbIT KaHTapuOH KOWTO pacTe BBPXY CEpPICHTHHUTH H He-
CEpIICHTHHUTH, C€ W3ION3Ba IMMPOKO B TPaAWIMOHHATa MeAWIWHA B beirapms. AnammsupaHu ca
Ha/3eMHuTe dacT Ha pacteHmsta (Hiperici herba), kakTo u Mmeranon/Bona (1:1) u BOgHH eKCTpaKTH,
MPUTOTBEHH OT OCEM TIOMYJIAlHH, KOUTO PACTaT BPXY W M3BBH CEPIICHTUHUTHU TepeHH. V3momsBann
ca WHOYKTHBHO-TUTA3MEHA ONTHYHA CMHCHOHHA CIIGKTPOMETPUS ¥  aTOMHO-abcopOmmMOHHA
criekTpoMeTpusi 3a ananu3 Ha ocHosuute (Fe, Mn, Cr, Co, Cu, Zn) u tokcuunu (Ni, Cd, Pb) erementu.
Pesynratute moka3BaT, Ye KOHIICHTPALMUTE HA METAJIUTC BapHpaT B pPa3IMYHUTE CaHTOBE.
HeceprieHTHHUTHUTE TOMyNaly ca A00pe oTaudepeHIMpaHd Ha 0a3ara Ha OOIIUTE MM MCTATHH
KoHIeHTpaluu. PactenueTo ¢ Ni-ToNepaHTHO, HO MMa MOTCHIMAN Jja HATPYIBA MUKPOCJICMEHTH 10
CTEMEH Ha TOKCHMYHOCT. TpaHcepbT Ha €JICMEHTHUTE OT PACTHUTCIIHUS MaTepHal KbM EKCTPaKTa €
3aBHCHM OT BHJa Ha Pa3TBOPHUTEINA, KaKTO M OT BHAa Ha Merana. Haif-Brcoka MOOWIHOCT, Hamp.
MPOIICHT Ha eKCTpaKius, ¢ ycTaHoBeH 3a Cu, Zn u Ni BbB Bcruku ekcTpakTd. Konmnuectsoto Cd, Ni
Cr e Hax OOMMyCTUMUTE TPAaHUIM B CYXHs PACTHUTENICH MaTepHaj, KaKTO W B J[BaTa BHUIA E€KCTPAKTH.
KonneHnTpanuure Ha eIEMEHTHTE, YCTAHOBEHH B TOBA METUIIMHCKO PacTCHHE, IMOKa3BaT de Xopara
TpsiOBa 1a OBAAT BHUMATEIHU KOTATO r'0 CHOMPAT OT CEPIICHTHHHUTHHU TEPEHU 3a [1a TO W3ION3BaT 3a
JICUCHHE.

Abstract: The herb Hypericum perforatum L. — otherwise known as St John’s Wort — that grows on
serpentine and non-serpentine sites is widely used in traditional medicine in Bulgaria. Plant aerial parts
(Hiperici herba) as well as methanol/water (1 : 1) and water extracts prepared from eight populations
growing on and off serpentine were analysed for essential (Fe, Mn, Cr, Co, Cu, Zn) and toxic (Ni, Cd,
Pb) elemental concentration using inductively plasma optical emission spectrometry and electro thermal
atomic absorption spectrometry. The results showed that metal concentrations varied across sites. Non-
serpentine populations were well separated based on their total metal concentrations. The plant is Ni
tolerant, but has the potential to accumulate trace elements at toxic levels. The transfer of elements from
the herb material to an extract was solvent and metal dependent. The highest mobility, e.g. percentages
of extraction, was found for Cu, Zn and Ni in all extracts. The amount of Cd, Ni and Cr was above the
permissible limits in dry plant material and both types of extracts. The element concentrations found in
this medicinal plant show that people should be careful when collecting it from serpentine sites and
using it for medication.

[74]Pavlova, D., Bani, B. 2015. Reports. In: Marhold, K. (ed.), IAPT/IOPB chromosome
data 20, Taxon 64(6): 1344-1350. (extended on line version: pp.E22-E23) ISSN:
0040-0262 [Ref. WEB of SCIENCE]

IF =2.907; SJR = 1.023

Pesrome: Bemuku matepmanu CHN; konexktopu: AB = A. Bani, DP = D. Pavlova; Bayuepu B
Codmiickusa yausepcutet (SO) u Arpaprus yauBepcutet B Tupana (TIR).

N3cnensaneTo 6€ 4acTMYHO MOJAKpENEHO B paMmkuTe Ha mpoekT D “Puma” 01/7 / 21.06.2013 r. ot
Haunonannus ®onn 3a Hayunn U3cnensanus kbM MunucrepcrBoto Ha O6pazoBanuero n Haykara B
Codust.

ASTERACEAE
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Inula aschersoniana Janka, 2n = 16; Bulgaria, DP-14028 (SO).

BRASSICACEAE

Alyssum markgrafii O.E.Schulz, 2n = 32; A Ibania, AB-2014001(TIR).

Alyssum murale Waldst. & Kit., 2n = 32; Albania, AB-2014002 (TIR).

Alyssum murale Waldst. & Kit., 2n = 16; Bulgaria, DP-12024 (SO).

Arabis alpina L. subsp. alpina, 2n = 16; France, DP-15006 (SO).

Arabis alpina subsp. caucasica (Willd.) Brig., 2n = 16; Bulgaria, DP-12023 (SO), DP-13013 (SO).

Abstract: All materials CHN; collectors: AB = A. Bani, DP = D. Pavlova; vouchers in Sofia University
(SO) and Agricultural University of Tirana (TIR).

The study was partially supported within project D “Rila” 01/7/21.06.2013 by the National Research
Fund at the Ministry of Education and Science in Sofia.

ASTERACEAE

Inula aschersoniana Janka, 2n = 16; Bulgaria, DP-14028 (SO).

BRASSICACEAE

Alyssum markgrafii O.E.Schulz, 2n = 3 2; A Ibania, AB-2014001(TIR).

Alyssum murale Waldst. & Kit., 2n = 32; Albania, AB-2014002 (TIR).

Alyssum murale Waldst. & Kit., 2n = 16; Bulgaria, DP-12024 (SO).

Arabis alpina L. subsp. alpina, 2n = 16; France, DP-15006 (SO).

Arabis alpina subsp. caucasica (Willd.) Brig., 2n = 16; Bulgaria, DP-12023 (SO), DP-13013 (SO).

[75]Pavlova, D., De la Fuente, V., Sanchez-Mata, D., Rufo, L. 2016. Pollen morphology

and localization of Ni in some Ni-hyperaccumulator taxa of Alyssum L. (Brassicaceae),
Plant Biosystems 150(4): 671-681. ISSN: 1126-3504 [Ref. SCOPUS, WEB of
SCIENCE]

IF=1.39; SIR = 0.67

Pe3iome: Mopdornorusta Ha mojieHa Ha ceieM TakcoHH oT pox Alyssum L. pacTsum Ha cepleHTHHUTH
Ha pa3M4YHH MecTa B eBpOIeiickaTa CpPeIM3eMHOMOPCKA MaKpO-OHOKIMMAaTHYHA TEPHTOPHUS ©
U3cJeABaHa, ONKcaHa i cpaBHeHa. KU'bCThpEeH aHaIM3 € U3BBPLICH, 32 Ja CE MOKAXKE CXOICTBOTO MEKIY
BHJIOBETE U TeXHUTE Tomynanuu. DopMaTa Ha TOJCHOBUTE 3bPHA BapuUpa MEXIY BUIOBETE U MEKIY
3bpHATA B CIMH M CBHIIU MpaIlHuK. [10JeHOBUTE 3bpHA ca 3-Opa3[HH, U3MBKHAIHN, C IBJITH U TCCHH
Opaszau mocturaniy 10 mositocute. OpHAMEHTAUATA Ha €K3WHATa Baphpa OT MHKPO-PETHKYIYM JI0
PETHKYIYM MEXIy OTACIHHTEe BUAOBE. M3uncieHa e crepuiHOCTTa/PepTHIHOCTTA Ha TosieHa. Haii-
BHCOKHUSAT MPOLICHT cTepruieH nouieH (73.76%) e nzuuncien 3a Alyssum murale subsp. murale, Haii-aucbk
(9,54%) 3a A. bertolonii subsp. bertolonii. Bcuuku BumoBe ca npeacrasurenu Ha ceknust Odontarrhena
(C.A. Meyer) Koch, obenunsiBaia BujoBe xurnepakymyiaaropu ua Ni. Huken u npyru eisementw,
NPHUCHCTBAIIM B MMOJICHA ¥ THYMHKHTE, ca U3CJICABaHH Ype3 WHIYKTHBHO CBBP3aHa IIa3MEHa MacoBa
criekTpomeTpus. YacTure Ha THYMHKATa MPU BCUYKH BUJIOBE Ca aHAJIM3UPAHU MHUKPOMOP(OIOTHIHO
Ype3 CKaHHpalla eNeKTPOHHA MUKPOCKOIIHS, CBbp3aHa C CHEPTUilHO JUCIeprupalla peHTTeHOBa COHJIA.
HarpynBane Ha Ni ce ycTaHOBSIBA B THUMHKUTE HA BCHUKH U3CJICABaHH BHIOBE U PSIKO B OJICHOBUTE
3ppHa. Mopenute Ha pasnpeseneHue Ha Ni ca CXOIHHU CpeJl H3CIIeIBAHNTE BUIOBE.

Abstract: Pollen morphology of seven Alyssum L. taxa growing on serpentine soils in different places
in the European Mediterranean macrobioclimate territory were studied, described and compared. Cluster
analysis was performed to show similarity between species and their populations. The shape of the
pollen grains varies among the species and among the grains within the same anther. The pollen grains
are 3-colpate, prolate, with long and narrow colpi reaching the poles. The ornamentation of the exine
varies from micro-reticulate to reticulate between the species. Pollen sterility/fertility was also
calculated. The highest percentage of sterile pollen (73.76%) was calculated for Alyssum murale subsp.
murale and the lowest (9.54%) for A. bertolonii subsp. bertolonii. All species are representatives of sect.
Odontarrhena (C.A. Meyer) Koch well known as Ni hyperaccumulators. Nickel and other elements
present in pollen and stamen were studied by inductively coupled plasmamass spectrometry. The stamen
parts of all species were micromorphologically analyzed by scanning electron microscopy coupled to
an energy-dispersive X-ray probe. Accumulation of Ni was detected in the stamens of all studied species
and rarely in the pollen grains. The distribution patterns of Ni were similar among the species examined.
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[76]Pavlova, D. 2016. Effect of nickel on pollen germination and pollen tube length in
Arabis alpina (Brassicaceae), Australian Journal of Botany 64(3): 302-307. ISSN:
0067-1924 [Ref. SCOPUS, WEB of SCIENCE]

IF =0.793; SJR = 0.836

Pestome: Tokcnunusat edext Ha Hukena (Ni) BbpPXY KbIHAEMOCTTAa Ha MOJCHA M IBDKMHATA Ha
noJieHoBaTa TphOHIla B Tipobu ot Arabis alpina L., ce0paHn OT CEprICHTHHUTH W HECEPIEHTUHUTH
pasnpoctpanenu B Puia, beirapus, ca m3cnenanu u cpaBHeHH. [loneHOBUTE 3BpHA Os1xa 00padboTeHn
cbe crangapTHH pa3tBopu ot 100, 300, 500 u 700 mM Ni karo NiCl, B zectunupana Bosaa. MzmomsBana
€ ChIII0 XpaHHUTEIHA Cpelia 3a OLCHKA Ha KBIIHAEMOCTTa Ha IoJieHa. HUKerbT HHXUOHpPa MOKBIHBAHETO
Ha IOJICHAa W YIBJDKaBaHETO HA IIOJICHOBUTE TPHOWIM M B IBETE I'PYNH NPOOH - CEPICHTUHUTHHU H
HECEepIICHTUHUTHH. [IPOIIEHTHT Ha NMOHHMKHAJHMSA IIOJICH B PACTCHUSTA ChC CEPIICHTUHUTEH MPOU3XOL
TpetupaHu ¢ Ni € MO-BHCOK OTKOJKOTO IPU HECEPIICHTUHUTHHUTE PACTEHUs, HO HsAMa pasjMKa B
YIBJDKEHHETO Ha IOJICHOBHUTE TPHOMIM MEXIYy TIpynuTe. BhOpekd ToBa, IOJICHOBUTE TPHOMLU
NOKa3BaT aHOMAIIMKM KAaTO HABMBaHE W TOIyBaHE HA BbpXa, WM pa3KbCBaHE Ha BbpPXA, W Bapupar
3HAYUTEIHO cpe mpodute. [IbIHOTO MpeKbCBaHe Ha yIb/DKAaBaHETO Ha TT0JICHOBAaTa TPHOUIA Ce IBIKU
Ha TaKkMBa aHOMaJIWM. YCTaHOBEHa € CBIIO Taka HamajeHa (EPTUIIHOCT Ha TOJEeHAa NpH JIBETE
TnomyJjialnu. Pactenusra ot CCPHECHTUHUTUTE Ca MO-MAJIKO YYBCTBUTCIHU (T.e. HO-TOHepaHTHI/I) KbM
NOBHIICHHUTE KOHICHTPAMH Ha Ni, 0OMKHOBEHO XapaKTepPHH 3a CSPICHTUHUTHUTE ITOYBH.

Abstract: In this work we studied and compared the toxic effect of nickel (Ni) on pollen germination
and pollen tube length in Arabis alpina L. collected from serpentine and non-serpentine populations
distributed in the Rila mountains, Bulgaria. Pollen grains were treated with prepared standard solutions
of 100, 300, 500, and 700 mM Ni as NiCl; in distilled water. A nutritional medium was also used to
assess pollen germination. Nickel inhibited pollen germination and pollen tube elongation in both
serpentine and non-serpentine plants. The percentage of germinated pollen in serpentine plants treated
with Ni was higher than in non-serpentine plants but there was no difference in pollen tube elongation
between groups. However, pollen tubes showed abnormalities such as coiling and swelling of the tip, or
burst, and varied considerably among the samples. A complete break of pollen tube elongation is due to
such abnormalities. Also, decreased pollen fertility in both populations was found. The plants from
serpentines were less sensitive to (i.e. more tolerant of) elevated Ni concentrations commonly found in
serpentine soils.

[77]Paviova, D. 2017. Reports. In: Marhold, K., Kucera, J. (eds.), IAPT/IOPB
chromosome data 24, Taxon 66(1): 1-27. (extended on line version: pp.E22-E23)
ISSN: 0040-0262 [Ref. WEB of SCIENCE]

IF=2.68; SJR =1.049

Pestome: Benuxu matepuanu CHN; konekrop: DP = D. Pavlova; Bayuepu B Couiickusi yHUBEpCUTET
(SO)

BRASSICACEAE

Alyssum murale subsp. pichleri (Vel.) Stoj. & Stef., 2n = 48; Bulgaria, DP-16023.

Erysimum scoparium (Wild.) Wettst., 2n = 28; Canary islands, Tenerife, DP-16024.

FABACEAE

Astragalus hamosus L., 2n = 46; Greece, DP-15020.

Astragalus monspessulanus subsp. illyricus (Bernh.) Chater, 2n = 16; Bulgaria, DP-16001. 2n = 16 +
1B; Bulgaria, DP-15016.

PLANTAGINACEAE

Plantago lanceolata L., 2n = 12; Bulgaria, DP-16021, DP-16022.

Abstract: All materials CHN; collector: DP = D. Pavlova; vouchers in Sofia University (SO).
BRASSICACEAE

Alyssum murale subsp. pichleri (Vel.) Stoj. & Stef., 2n = 48; Bulgaria, DP-16023.

Erysimum scoparium (Wild.) Wettst., 2n = 28; Canary islands, Tenerife, DP-16024.

FABACEAE

Astragalus hamosus L., 2n = 46; Greece, DP-15020.

Astragalus monspessulanus subsp. illyricus (Bernh.) Chater, 2n = 16; Bulgaria, DP-16001. 2n = 16 +
1B; Bulgaria, DP-15016.
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PLANTAGINACEAE
Plantago lanceolata L., 2n = 12; Bulgaria, DP-16021, DP-16022.

[78]Pavlova, D. 2017. Nickel effect on root-meristem cell division in Plantago lanceolata,
Australian Journal of Botany 65(5): 446-452. ISSN: 0066-1924 [Ref. SCOPUS,
WEB of SCIENCE]

IF =0.903; SJR = 0.393

Pe3tome: M3ciensa ce u ce cpaBHsIBa TOKCHYHMAT eekT Ha HHUKena (Ni) BbpXy KIETBYHOTO JEJICHE
npu KopeHoBaTta Mepuctema Ha Plantago lanceolata L. Cemenata ca ch0paHu OT CEpIICHTHHUTHH U He-
CEpIIEHTHHUTHU MOMYJIAlMK Ha BU/a, pa3npocTpaneHu B Poronure, beirapus. MepucTeMHUTE KICTKH
Ha KOPEHHHUS BPBX Ha MOKBJIHAINUTE CEMEHA ca TPETUpaHu ¢ pasnuuHu pa3rsopu ot 0.01, 0.025, 0.05,
0.1 mM Ni kato NiSO4 6H,0 ¢ nectunupana Boja B NpoIb/DKEHNE CHOTBETHO Ha 24 vaca u 48 vaca.
MHUTOTHYHUAT MHAECKC HAMAJIsiBa KOTaTO KOHIEHTpanuuTe Ha Ni 1 BpeMeTO Ha €KCHO3UIIHS HapacTBaT
U TIpU JBaTa Tuma MpoOH. YCTAaHOBEHM Ca 3HAUMTEIHU PA3NUKH B MUTOTHYHHTE WHIEKCH MEXKIY
KOHTPOJINTE U KOpEHNUTE TpeTupanu ¢ Ni. MUTOTHYHHAT HHAEKC € M0-BUCOK B KJIIETKUTE HA KOPEHOBATA
MepHCcTeMa Ha TMOKBIHAINTE CEMEHA C MPOM3XOA OT ceprneHTHHHTH. C-MHUTO3a, aHa(asHH MOCTOBE,
XPOMO30MHH CIICIIBAHNUS, M30CTABaHE U EKCTPY3Hs Ha SAPEH MaTepHall B IIUTOIUIA3MATa ce HaOJII0aBaT
B KJICTKUTE Ha KOPEHOBHS BPbX Tperupanu ¢ Ni. [IponeHTsT Ha abepain 0OMKHOBEHO CE ITOBHIIIABA
0 HAYMH 3aBUCHM OT KOHLIEHTPALUSITA U BpeMeTo. [IpOIEeHTHT Ha EKCTPYAMPAHUTE sIJIpa € MO-BHCOK B
wietku Tpetupann ¢ 0.05 u 0.1 mM Ni. Mosxe 1a ce HampaBH H3BOJI, 4e cemeHara Ha P. lanceolata cse
CEpIICHTHHUTEH IIPOM3XOJ| IOHACAT I0-BUCOKM KOHIEHTpauumu Ni, OTKOJIKOTO Te3H OT
HECEPIICHTUHUTHTE.

Abstract. The toxic effect of nickel (Ni) on cell division on root-meristem cells in seedlings of Plantago
lanceolata L. was studied and compared. Seed material was collected from serpentine and non-
serpentine populations of the species distributed in the Rhodope Mountains, Bulgaria. The root-tip
meristem cells of germinated seeds were treated with different solutions of 0.01, 0.025, 0.05, 0.1mM Ni
as NiSO4 6H20 with distilled water for 24 h and 48 h respectively. The mitotic index decreased when
Ni concentrations and exposure time increased in both type of samples. Significant differences in the
mitotic indexes were found between the controls and the roots treated with Ni. The mitotic index was
higher in root-meristem cells of serpentine seedlings. C-mitosis, anaphase bridges, chromosome
stickiness, laggards and extrusion of nuclear material into the cytoplasm were observed in the root-tip
cells treated with Ni. The percentage of aberrations generally increased in a concentration- and time-
dependent manner. The percentage of the extruded nuclei was higher in cells treated with 0.05 and
0.1mM Ni. It can be concluded that P. lanceolata seedlings on serpentine can tolerate higher Ni
concentrations than can non-serpentine seedlings.

[79]Bani, A., Pavlova, D., Benizri, E., Shallari, S., Miho, L., Meco, M., Shahu, E., Reeves,
R., Echevaria, G. 2018. Relationship between the Ni hyperaccumulator Alyssum
murale and the parasitic plant Orobanche nowackiana from serpentines in Albania,
Ecological Research 33(3): 549-559. ISSN: 0912-3814 [Ref. SCOPUS, WEB of
SCIENCE]

IF =1.531; SJR = 0.684

Pe3ome: Orobanche nowackiana Markgr. e eanHCTBEHOTO MapasuTHO BGTIIIIO pacTeHue B EBpora,
KoeTo e obOnmrateH cepreHTHHUTOGUT. ToBa pacTeHHE Mapa3wTHpa BBPXY XUIEpaKymylaTtopa Ha
auken Alyssum murale Waldst. & Kit.,, koiiTo pacre B MHOro paioHH, BKJIIOYHMTEIHO 10
CEepIeHTUHUTHUTE CKIIOHOBe Ha TutannHata KowmsH (Anbanus). llenta Ha m3cineaBaHeTo € Ja ce
MpocJenn Bph3KaTa TOCTONPUEMHHUK/TIApa3uT OT OMOTeOXMMHYHA TJeHa TodKa 3a na ce oreHu: (1)
HATPYIIBAaHETO Ha METaJl B PAa3IMYHMTE YacTH Ha Mapa3WTa W TOCTONPHEMHHKA M (2) edexrta Ha
Orobanche nndexkmusTta BpXy pactexa Ha rocTonprueMHuka. [IpoGu OT mouBaTa U OT pacTeHusTa A.
murale u O. nowackiana ca AQHAJIM3MPAHU 32 KOHLCHTpALMH HAa HIKOM XHMHUYHM CJIEMCHTH CJICJ
KHCEJIIMHHO pa3liaraHe, ¢ MOMOINTa HAa WHAYKTUBHO CBBpP3aHA IUIa3MEHA aTOMHA CMHCHOHHA
cnekrpometpust (Ca, Mg, Fe, Ni, Cr, Co, Zn, Cu, Mn, Na, Al), xonopumertpus (3a N u P) u miampyna
¢dortometpus (3a K). Ungusumure Ha A. murale, kakto nH(EKTHpaHHU, Taka U 3APABH, MOKA3BAT JICKH
pa3iuku B chcTaBa Ha ocHOoBHHTE eneMeHTH (N, P, K) n Hsaxon MukpoenemenTr. B mapasura mma mo-
Bucoku KoHneHTpanuu Ha P, K, Na u no-auckn xonuentpanuu Ha N, Ca, Mg, Ni, Zn, Co, Mn u Al
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OTKOJIKOTO Te3U Ha rocronpuemuuka. Orobanche nowackiana e akymynarop na Ni ¢ 299 mg kg-! B
nuctaTa. XunepakymynausaTta Ha Ni ot A. murale He mpexoTpatsiBa atakara ot O. nowackiana. Cnen
uH(EKIMITa ce HabII0HaBa CIaja B KOHIEHTpamuaTa Ha Ni U CyXOTO TErJo Ha BCHYKH OPraHd Ha
TOCTONIPHEMHHKA, KaTO II0 TO3H HAYHMH Ce HaMalsiBa OHoMacara U PeCeKTHBHO (DHTOSKCTPAKIMATA Ha
Ni ot 4. murale. Ta3u uadeKIMs MOKe 1a OblIc MOTEHIIHAHA 3aMiaxa 3a W3Mo3BaneTo Ha A, murale
3a Ni - arpoMaifHHHT.

Abstract: Orobanche nowackiana Markgr. is the only parasitic flowering plant in Europe which is an
obligate serpentinophyte. This plant parasitizes the Ni hyperaccumulator Alyssum murale Waldst. &
Kit. which grows in many areas including serpentine slopes of Mt. Komjan (Albania). The aims of the
study were to investigate this host/parasite relationship from a biogeochemical point of view in order to
evaluate: (1) the metal accumulation in different parts of the parasite and host plants and (2) the effect
of Orobanche infection on host growth. Soil and plant samples of A. murale and O. nowackiana were
analyzed for elemental concentrations after acid digestion using inductively coupled plasma atomic
emission spectrometry (Ca, Mg, Fe, Ni, Cr, Co, Zn, Cu, Mn, Na, Al), colorimetry (for N and P), and
flame photometry (for K). Individuals of A. murale, both infected and healthy, showed slight differences
in their composition of essential elements (N, P, K) and of some micronutrients. The parasite had higher
P, K, Na, and lower N, Ca, Mg, Ni, Zn, Co, Mn and Al concentrations than the host. Orobanche
nowackiana is a Ni accumulator with 299 mg kg-! in the leaves. Hyperaccumulation of Ni by A. murale
did not prevent attack by O. nowackiana. After infection there was a decline in Ni concentration and the
dry weight of all organs of the host, thus reducing the biomass yield and consequently Ni phytoextraction
yield of A. murale. This infection could be a potential threat to the use of A. murale for Ni agromining.

[80]Osmani, M., Bani, A., Gjoka, F., Pavlova, D., Nagellari, P., Shahu, E., Duka, 1.,

Echevarria, G. 2018. The natural plant colonization of ultramafic post-mining area of
Pérrenjas, Albania, Periodico di Mineralogia 87(2): 135-146. ISSN: 0369-8963 [Ref.
SCOPUS, WEB of SCIENCE]

IF=1.351; SJR = 0.592

Pe3rome: YipaBieHHeTO Ha TEPEHU ClIe[l TpUKITIOYBaHe 100uBa Ha Fe-Ni n3nckBa mo-m1006po no3HaBaHe
Ha (PU3MYECKUTE M XUMHIECKUTE XapaKTePUCTHKH Ha 10YBaTa U PACTEHUSTA, KOUTO PACTAT ECTECTBEHO
BBPXY TSIX M TOJIepUpaT IO-BHCOKHTE HHMBAa Ha TexXKu Meranu. llenara Ha ToBa mpoy4BaHe e: 1)
U3CNeBaHe M OLIEHKA Ha €CTECTBEHUs IPOIeC Ha KOJOHHU3AIMs Ha M30CTaBEHU MecTa ciie]] J0OUB Ha
Fe-Ni oT pacTeHusiTa pa3npocTpaHeHd BbpXy yitpamaduueH cyOcTpar; ii) aa ce pasdepe Bpb3Kara
MEXy OCOOCHOCTUTE Ha T0YBATa U Pa3NpPOCTPAHCHUETO Ha BUIOBETE H iii) /1a Ce OLIEHU MOTEHIIMANIa
Ha XUIIepaKyMyJIHpalluTe pacTeHus 3a puTopeMeauanus Ha noysara. VzcineqBaHuAT paiioH e pasieseH
Ha merT mapuena oT 100m?, KOMTO TpEACTABAT pa3HOOOPAsHETO Ha TEpeHa MO OTHOIIEHHE Ha
JIOKAJIN3ANMATA, N3IOI3BAHETO Ha 3eMsITA U PACTUTEIIHATA TOKPUBKA. 38 BCEKH YUaCTBK ca ONpeeIeHN
(PMBUKOXMMHYHHTE XapaKTEPUCTHKM Ha TOYBHTE, HANpaBeHA € MHBEHTapW3allds Ha pPacTUTEIHUTE
BUJIOBE M HATpyNBaHeTo Ha Ni OT BCHUKH PACTUTEIIHH TaKCOHU. [louBnTe B paiioHa Ha OMBIINS PYAHUK
Ipensic ca cumHo 3ambpcern ¢ Ni, Co n Cr B cpaBHEHHE C HMBaTa Ha TE3W METAIH B OKOJHHTE
yntpamaduuHy moYBu. TOKCHYHNTE HUBA HA HAKOM METAJIM U Ie(UIUTHT Ha OPraHW4YeH MaTepHai ce
SIBSIBAT OCHOBHH OI'paHMYEHUs 32 KOJIOHM3AIMATA Ha TIOUYBUTE OT pacteHusita. O0mio ca ycranoBeHH 96
BUJIa paCTEHUS, IpUHAUIekKAIH KbM 26 cemelicTBa B u3cieaBaHnTe MHHHU 00ekTH B [Ipensac. Hakonko
pacTeHHs IOKa3BaT CIIOCOOHOCT Jla TOJEpUpaT M HATPYyNBAaT METAJM W MoraT Aa OBJaT IMOJIE3HH 3a
¢durocrabummsupane Ha mousute. Bumbr Alyssum murale, ¢ konmenrparmu Hag 1000 mg/kg Ni B
pacTUTEeTHUTE ThKAaHH, € Hal-T00puAT KaHauIaT 3a Ni-pUTOSKCTPaKI[MOHHATA TEXHOIOTHsl.

Abstract: A post Ferro-nickel mining land management needs to recognize the physical, chemical
characteristics of soil and plants that grow naturally by tolerating the levels of heavy metals. The
objective of this study were to: i) investigate and evaluate the natural process of plant colonization on
abandoned ferro-nickel mining sites located on ultramafic substrate; to ii) understand the relationship
between soil properties and species distribution and to iii) assess the potential of hyperaccumulator
plants for the soil phytoremediation.This area was divided into five 100 m2 plots that were
representatives of the variability of the site, based on localization, land use and total vegetative cover.
For each plot, the physicochemical characteristics of the soils, the inventory of plant species and the
accumulation of Ni by all plant taxa were determined. The soils in the ex-mining area of Pérrenjas
appeared highly polluted by Ni, Co and Cr compared to the natural levels of the surrounding ultramafic
soils. The toxic levels of trace metals and the deficiency of organic matter appeared as major constraints
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for plant colonization. In total, 96 plant species belonging to 26 families in the studied mining sites of
Pérrenjas were recorded. Several plants show the ability to tolerate and accumulate metals and may be
useful for phyto-stabilization. Alyssum murale was the best candidate for Ni phyto-extraction
technologies, with concentrations above 1000 mg/kg Ni in plant tissues.

[81]Pavlova, D., Vila, D., Vila, K., Bani, A, Xhaferri, B. 2018. Effect of nickel on seed
germination of Alyssum species with potential for phytomining in Albania, Fresenius
Environmental Bulletin 27 (3): 1345-1352. ISSN: 1018-4619 [Ref. SCOPUS, WEB
of SCIENCE]

IF=0.673; SJIR=0.2

Pe3tome: IenTa Ha Tasu paboTa e na ce cpaBHu edekta Ha Ni BbpXy cemenara na Alyssum markgrafii
u A. murale, cbOTBETHO 3aAb/DKUTENCH U (akynTaTHBeH Ni XHIepaKyMyIaTOpH, pa3npoCTpaHeHU Ha
Bankanure. Cemenata cbOpaHN OT €CTECTBEHHTE TOIyJIAMY HA BHUIA B AnOaHus OsXa IIOCTaBeHHU Ja
MOKBJIHAT B CTaHAAapTHHU paztBopu ot 0.5, 1, 2, 4, 6, 8 mM Ni karo NiCl; 6H,0 B mectunmpana Boga u
CpaBHEHH C TNOKBJIHAIM CEMEHa B ACCTHIMpaHa Bojaa. Pesynrature mokasBaT, 4e Ni BIHAE BBPXY
Ipoueca Ha IMOHMKBAaHE M Ca YCTAHOBEHH DAa3NIW4HMs HE CaMO MEXIy BHIOBETE, HO M MEXAY
MOMyJNAIlMUTe Ha JajaeH BUA. KenHsfeMocTTa HaMmansBa ¢ MOBHIIABaHE HA KOHIEHTpauuure Ha Ni.
OTHocHTeIHAaTa YeCTOTa Ha MOKbJIHBaHe Ha cemeHata A. markgrafii e mo-nponasmxutensa. CemeHaTa
Ha A. murale moka3Bar mo-roysiMa XOMOTEHHOCT M MO-BUCOKA CHHXPOHHOCT Ha MoKbiBaHe. CeMeHaTa
Ha A. murale ca mo-mManKo YYBCTBHTENHH (MJIM TOJICPAHTHH), KOTaTO CE TPETHPAT C IO-BHCOKH
KOHLEHTPAIIMH OT CHOTBETHUTE METAIN M MOKBIHBAHETO € I10-MaJIKO MOBJIMSHO B CPaBHEHUE C TOBA
npu A. markgrafii. ITo-aucku KOHIEHTpAIMH Ha Ni CTUMYJIHpAT YABKABAHETO HA XHITOKOTHIA, HO
MHXHOHMpAT yIbJDKaBaHETO Ha KOpeHa W Ipu jABaTta BuJa. KopeHuTe ca mo-4yBCTBUTENHM KbM Ni B
CpaBHEHHE C XHITOKOTHIA. AHOMAJINHTE B PAHHMS CTaIUH HA MOHHKBAHE HA CEMCHA YCTAaHOBEHU NP
JIBaTa BHIA HapyIIaBaT HOPMAJIHUS PACTEX Ha MJIaJOTO PaCTCHHE.

Abstract: The aim of this work was to compare the effect of Ni on seeds of Alyssum markgrafii and A.
murale, an obligate and a facultative Ni hyperaccumularors respectively, distributed on the Balkans.
Seeds collected from natural populations of the species in Albania were germinated with standard
solutions of 0.5, 1, 2, 4, 6, 8 mM Ni as NiCI2 6 H20 in distilled water and compared with germinated
seeds in distilled water. The results showed that Ni influenced the germination process and differences
were found not only between the species but also between the populations. The germinability decreased
with elevation of Ni concentrations. The relative frequency of germination in A. markgrafii was more
spread out through time. The seeds of A. murale displayed greater homogeneity and higher synchrony
of germination. The seeds of A. murale were less sensitive (or tolerant to) when treated with higher
metal concentrations and germination was less influenced compared to A. markgrafii. Lower
concentrations of Ni stimulated hypocotyl elongation but inhibited root elongation in both species. The
roots were more sensitive to Ni compared to the hypocotyl. The abnormalities at early stage of seed
germination found in both species disturbed the normal growth of the seedlings.

[82]Pavlova, D., Bani, A. 2019. Pollen biology of the serpentine-endemic Orobanche
nowackiana (Orobanchaceae) from Albania, Australian Journal of Botany-
https://doi.org/10.1071/BT18165 (online published) ISSN: 0066-1924 [Ref. SCOPUS,
WEB of SCIENCE]

IF2018 = 1.164; SIR2018 = 0.43

Pe3rome: Xonomnapasurrnoro pacrenue Orobanche nowackiana Markgr. e psiiko enieMudeH Bu, KOHTO
napasutupa BepXy Ni xumepakymynatopaus Bua Alyssum murale Waldst. & Kit. 8 Komjan Mt.
(AnGanns). LlenTa Ha TOBa MpOyYBaHE € J1a CE YCTAHOBSIT U3XOAHU JJaHHW OTHOCHO aclleKTH Ha HeroBara
nosieHoBa OWonorust. 3a IMOCTUraHeTo Ha Ta3W Ien Osxa mocraBeHH TpH 3amgaun: 1. Jla ce onme
Mopdosoruata Ha mnoneHa; 2. Jla ce mpoyuydm TIpoAyKHMSATa Ha IIOJIGH M HEropaTa
dbepTunmHoCT/cTepunHocT; 3. Jla ce mpoydd JOKaNM3anMATa Ha METAIW B TPAINIHUIUTE U TIOJCHA.
Mopdoonorusrta Ha oseHa e uscneasana ¢ LO u SEM na6mionenus. [loneHoBuTe 36pHa ca 3-0pa3aay,
Hal-uecTo 3a00JeHO-CHEepOUTaTHU, C IBJITH Opa3au, AOCTUTAIM J0 moirocuTe. OpHaMeHTausITa €
NPE/ICTABEHO OT MHKPOPETHKYIyM. I[IpallHUKBT M TIOJICHOBHTE 3bpPHA B HEro ca aHaIM3HPaHU
Mukpomopdonorungao upe3 SEM-EDX. Hucka xonnentpanms Ha Ni € peructprupana B IMPaITHALIUTE
(0.38%) u B monena (0.1% - 5.6%). YcTaHoBeHa € M3MEHYMBOCT B MIPOIYKITUATA HA MOJICHA B €IUH U
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cbiuy uHAMBUA. CpenHaTa MOJEHOBAa MPOAYKUUS B LBAT M THUYMHKA € ChOTBETHO 59365 u 14938
MoJIeHOBH 3bpHA. CTEPUITHUAT Mpaliel] € HaJl PaHuIaTa CYMTaHa 3a HOPMaIHO U € mexay 10,1% u
38%. OT majvHOJOTMYHA TJeIHAa TOYKa HAIIUTEe PE3yNTaTH HMMAT 3HAYCHHUE 3a TAKCOHOMUSTA H
MOTBPIKAT OTHACSIHETO Ha BuIa KbM pox Phelipanche.

Abstract: The holoparasite flowering plant Orobanche nowackiana Markgr. is a rare endemic plant that
parasitizes the Ni hyperaccumulator species Alyssum murale Waldst. & Kit. in Komjan Mt. (Albania).
The purpose of this study was to establish baseline data concerning aspects of its pollen biology. To
achieve this goal three objectives were addressed: 1. Describe pollen morphology; 2. Study pollen
production and fertility/sterility; 3. Study the localization of metals in anthers and pollen. Pollen
morphology was investigated with LO and SEM observations. The pollen grains are 3-colpate, most
often oblate-spheroidal, with long colpi reaching the poles. The ornamentation is microreticulate. The
anther and pollen grains were micromorphologically analyzed by SEM-EDX. Low concentration of Ni
was recorded for anthers (0.38%) and pollen (0.1% - 5.6%). Variation in pollen production was found
for the flowers of the same individual. The mean pollen production per flower and stamen was 59365
and 14938 pollen grains, respectively. The sterile pollen was above the limit considered as a normal
abortion and was between 10.1% and 38.0%. From a palynological point of view our results are
important for taxonomy and support keeping the species in the genus Phelipanche.

[83]Pavlova, D., Alexandrov, S. 2003. Metal uptake in some plants growing on serpentine
areas in the Eastern Rhodopes Mountains (Bulgaria), The Herb Journal of
Systematic Botany (OT Sistematik Botanik Dergisi) 10(2): 13-31. ISSN: 1300-2953

Pe3iome:Pactutenen marepuan ot 10 Buma (Sanguisorba minor Scop., Convolvulus boissieri Stend.,
ssp. parnassicus (Bornm. et Orph.) Kuzm., Alyssum murale W. et K., Silene bupleuroides L., Teucrium
montanum L., Herniaria hirsuta L., Rumex acetosella L., Plantago subulata L., Onosma taurica Pall.
ex Willd. and Cheilanthes maranthe (L.) Domn), pactsiim BbpXy ceprieHTHHUTH B V3TouHMTEe Pogonu
(bpaTapus), a ChIIO W TOYBEHH MpoOH, Odxa aHATU3UpaHU 33 yCTaHABSIBAHE Ha CHIbP)KAHHUETO Ha
meranute Ca, Mg, Ni, Fe, Cr, Co, Mn, Cu, Zn, u Pb. 3a nspBuTe meT TakCOHa TOBa ChIAbpKaHUE O
AHAIM3UPAHO B pacTHTeNHUTE opranu : KopeH (R), crp6mo (St), mucra(L) u userose (Fl). B msxon
ciy4yan koHnentpanuure Ha Ca, Mg, Ni, 1 Fe ca mo-Bucoku OT pHIeKaIUTE UM MOYBEHH TpoOH. BbB
BCUYKHU PACTUTCIIHU HpO6I/I KOHICHTpalusATa Ha Fe HaJiBUllIaBa HOPMAJIHUTC T'paHUIU. ITo-Bucoku
koHueHTpanuu Ha Ca, Mg, Fe u Ni ca HaTpymaHu B IBETOBETE, JUCTATA H KOPESHUTE.

Abstract: Plant material from 10 species (Sanguisorba minor Scop., Convolvulus boissieri Stend., ssp.
parnassicus (Bornm. et Orph.) Kuzm., Alyssum murale W. et K., Silene bupleuroides L., Teucrium
montanum L., Herniaria hirsuta L., Rumex acetosella L., Plantago subulata L., Onosma taurica Pall.
ex Willd. and Cheilanthes maranthe (L.) Domn) growing on serpentine areas in the eastern Rhodopes
mountains (Bulgaria) as well as soil samples were analysed in respect to the content of the heavy metals
Ca, Mg, Ni, Fe, Cr, Co, Mn, Cu, Zn, and Pb. For the first five taxa, this content was analysed for the
root (R), stem (St), leaves (L) and flowers (FI). In some cases the concentrations of Ca, Mg, Ni, and Fe
were higher in the plant samples compared to the soil. Regarding Fe, the high concentrations
characteristic for the serpentine soil, in most investigated plants exceeded the normal limits. It was
established that high concentrations of Ca, Mg, Fe and Ni were accumulated in the flowers, leaves and
roots.

[84] Asenov, A., Pavlova, D. 2009. The high-altitude serpentine flora of Mt. Belasitsa
(Bulgaria), Phytologia Balcanica 15(2): 191-198. ISSN: 1310-7771

Pe3tome: IIpencraBenn ca mpeaBapuUTETHH JaHHM 32 BHCOKOIUIAHWHCKATa CEPIIEHTHHUTHA (hopa Ha
ranuHara benacuna. Crermdukara Ha ceprieHTHHUTHATA (IOpa Ce OIMpenesns OT XapaKTePUCTUKUTE
Ha KJumara, peneda u OMoreoncTopusiTa Ha paiiona. B pe3ynraTt Ha u3ciaeIBaHeTo ca ycTaHoBeHH 115
TakCOHW BUCIIM pacTeHus oT 37 cemeiictBa u 80 poma. dropata € chCTaBeHa TIaBHO OT
CcyOCpen3eMHOMOPCKH, €BPOa3sHMaTCKU M EBpPONEHCKH TeoeleMeHTH. Hanmumero Ha opueHTano-
TYPaHCKH I'€OeJIEMEHTH € TBBP/IE MaJIKO, HO OpPOSIT Ha AJIMUICKUTE BUIOBE € I10-BUCOK B CPABHEHHUE C
JIpYTH CEpIIEHTUHUTHU TepeHU B bbarapus. EHneMuyHuTe eleMeHTH ca NpeJUMHO NMPEACTaBEHU OT
OarkaHCKM eHAeMuTH. He ca ycTaHOBEHH €HASMUTH CHICHU()UIHA 32 CEPIICHTUHHUTH.
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Abstract: The preliminary data on the high-mountain serpentine flora of the Mt Belasitsa was presented.
The specificity of the serpentine flora is determined by the characteristics of the climate, relief and
biogeohistory of the area. As a result of the investigation, 115 taxa of higher plants from 37 families and
80 genera are established. The flora is mainly composed of Submediterranean, Euroasian, and European
geoelements. The presence of Oriental-Turanian geoelements is rather low but the number of alpine
species is higher, as compared to other serpentine areas in Bulgaria. The endemic elements are
predominantly Balkan species. Serpentine endemics were not found.

[85]Pavlova, D. 2010. A survey of the serpentine flora in the West Frontier Bulgarian
Mountains (Vlahina and Ograzden), Phytologia Balcanica 16(1): 97-107. ISSN:
1310-7771

Pe3rome: CepricHTUHUTHTE UMAT pa3iuyHa (iiopa, borata Ha €HICMUTH, PEIKHA PACTCHHS U Pa3InIHU
Mop¢OTUTIOBE Ha TOOPE U3BECTHU TAKCOHU. Pa3mpocTpaHeHHUETO Ha CEPIICHTUHUTHY CKaju B briarapus
ChBIIaJa C pa3MpOCTPaHEHUETO Ha npe-KaMmOpuiickute MeTaMOpQHU BYJIKaHUYHU TUIacToBe. [Ipenmer
Ha TOBa W3CIICABaHC OsfXa CCPIICHTUHUTHUTE TCPCHH B 3amagHUTE TPaHUYHU IUIaHWHU (BraxwHa u
Orpaxnaen). B pesynrat Ha mpoyuBaHeTo ca ycTaHOBeHH 270 pacTUTENHM TakcOHA. AHATU3BT Ha
CIeKThbpa Ha JXM3HeHHTe (GopMmu mokasa, ye 53,65% or Quopara ce CbCTOM OT XEMUKPUOTO(PUTH,
cienBanu ot tepoutn (27,37%), dpanepodurn (5,47%), xamepurn (4,01%) u npyru (9,5%). BeB
BCHYKH W3CJCIBAHH PaifoHM MpeodiamaBaT cpeIu3eMHOMOPCKUTE reoeneMeHTH (28.89%), cienBanu
ot eBpormeiickure (22.22%) wu eBpasmiickute (18.15%). bBposr Ha OankaHCKATE CHICMHTH,
pa3npoCTpaHeHN BbPXY CEPICHTUHUTHTE B 3alaJHATE TPAHUYHY IUTAHCHH, € 3HAYUTEITHO TI0-MallbK B
CpaBHEHHE C APYTH CEPIICHTHHUTHU TepeHU B brirapus u Ha bankaHCKHS MOTYyOCTPOB, HA-BEPOSTHO
Mopajiy Mo-HUCKaTa HaIMOPCKa BUCOUMHA Ha TEXHUTE HAXO/IUINA U YOBEIIKOTO BB3/ICIICTBHE.

Abstract: The serpentine outcrops have distinctive flora, rich in endemics and rare plants and different
morphotypes of well-known taxa. Distribution of the serpentine rocks in Bulgaria coincides with the
spread of pre- Cambrian metamorphic volcanic layers. The object of this investigation was the
serpentine terrains in the West Frontier Mts (Mt Vlahina and Mt Ograzhden). As a result of the field
observations, 270 plant taxa are listed. The analysis of the Raunkiaer life-form spectrum has shown that
53.65 % of the flora consists of hemicryptophytes, followed by therophytes (27.37 %), phanerophytes
(5.47 %), chamaephytes (4.01 %), and others (9.5 %). In all investigated areas the Mediterranean
geoelements (28.89 %) prevail, followed by the European (22.22 %) and the Eurasian (18.15 %). The
number of Balkan endemics distributed on the serpentines in the West Frontier Mts is considerably
smaller, as compared to other serpentine regions in Bulgaria and on the Balkan Peninsula, most probably
due to the lower altitude of their localities and the human impact.

[86]Vila, D. Vila, K, Pavlova, D., Bani, A. 2017. Analysis of the viability seeds of two
Alyssum species of importance for phytomining from serpentines in Albania, Annual
of Sofia University, Faculty of Biology 102(4): 14-23. ISSN: 0204-9910

Pe3tome: V3cnenBane ca 1Be MOMyJIal[My HAa CEPIICHTHHUTHHS SHASMHT M O0JIUraTeH XHIEepaKkyMyiaTop
Ha Ni Alyssum markgrafii u nBe momynanuu Ha (akynTatuBHus xunepakymymnatop uHa Ni Alyssum
murale. 3a ma ce yBenuuar A0OHBHTE HAa METal OT W3OPAHUTE BHIOBE OT U3KITFOUMTEITHO 3HAUCHHUE ca
MPOBEX/AHETO Ha EKCIIEPUMEHTH BbpPXY )KU3HEHOCTTa Ha ceMeHaTa. L{enta Ha ToBa u3cie/Bane e Ja ce
OIICHU BpB3KaTa MEK/Ty )KU3HECIIOCOOHOCTTA HA CeMEHATa Ha MeTanoGuTHUTE BUmoBE OT poa Alyssum
- A. markgrafii u A. murale. znon3sau e terpaszonues (TZ) TeCT 3a )XH3HECTOCOOHOCT HA CEMEHATa
KaTo aJITePHATHBEH ObP3 METO/I 32 TECTBAHE HA MOKBJIHAJIM CEMEHA. 32 MOJIOKUTENIEH Pe3yJITaT OT TeCTa
ce TIpHeMar ciydauTe Koraro ceMeHara ce OL[BETSBAT B CBETJIO PO30BO M YepBeHO. KbiHsemocTTa Ha
nBata Buzaa Alyssum e snaumtenHo Hucka. Karo wsmo, A. murale mokasa mo-BuCOKa KBJIHSEMOCT B
cpaBrenue ¢ A. markgrafii. Pesyararute ot Tecta nmokasaxa, 4e MOTEHIMAIHATA KU3HECTIOCOOHOCT Ha
CeMeHaTa € IMO-BHCOKa OT MPOLEHTA Ha KBIHIEMOCT. Pasnmkara MexXmy >KH3HECIIOCOOHOCTTa U
KBJIHAEMOCTTA Ha M3CJICABAHHUTE BHIOBE BEPOSTHO € pe3yirar oT (akTa, 4e HSIKOM CEMEHa HUMAT I10-
JBIIBI IEPHO]] HA MOKOM. PasnikaTta B KbIHAEMOCTTA HA CEMEHATa MEXK/Iy MOIYIalHUTe YCTAHOBEHA 3a
JBata Buaa Ha pox Alyssum, mMoske chIo ga Obje pasriekIaHa KaTo pe3yiTaT OT aJalTHBHUTE UM
CIIOCOOHOCTH KbM CypOBaTa cpe/ia, KOSTO CEpIIEHTHHUTHATA [T0YBa MTpeiara.

Abstract: Two populations of the serpentine endemic and obligate Ni hyperaccumulator species
Alyssum markgrafii and two populations of the facultative Ni hyperaccumulator A. murale were studied.
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To maximise the yields of the selected ‘metal crop’, suitable experiments on seed viability pattern are
of importance. The aims of this study were to estimate the relation between the viability of the seeds of
metallophyte Alyssum species - A. markgrafii and A. murale with their seed germinability. Tetrazolium
(TZ) test for seed viability as an alternative quick method for seed’s germinability testing was used. A
positive tetrazolium result was concluded if seeds are stained in light pink as well as red. The
germinability of both Alyssum species and their populations was significantly low. In general, A. murale
demonstrated higher germinability compared to A. markgrafii. The results of the test showed that
potential viability of the seeds was higher than germination percentage. The variation between viability
and germination for the studied species is probably a result of seed dormancy. The variation in seed
germination between the populations found for both Alyssum species could also be a result of an adaptive
trait of plants to harsh environment provided by the serpentine soils.

[87]Meco, M., Pavlova, D., Mahmutaj, E., Bani, A., Mullaj, A., 2017. Conservation status
of some rare plant species on the watershed of the middle section of river Devoll (South
Central Albania) and their distribution in Albania, Phytologia Balcanica 23(2): 199-
205. ISSN: 1310-7771

Pe3rome: B ToBa npoy4uBaHe € OLIEHEH KOHCEPBAIIMOHHUAT CTaTyC Ha IIECT BaXKHU PEIKHU U EHIEMUYHU
pacTeHus OT BIAKHUTE 30HU B CPEAHOTO TeueHue Ha peka Devoll. Toa Geliie HanpaBeHO ¢ MOMOIIITA
Ha Geospatial Conservation Assessment Tool (GeoCAT). To3m Metonq e craHmapTU3HpaH 3a
ompeieissHe HA KOHCEPBAIIMOHHMS CTaTyC Ha BHAOBE OT UepBeHHTE CIUCHIM. B pe3ynrar Ha ToBa
Bubon albanicum u Echium maculatum ca omenenn 3a mbpBH mBT KaTto 3acTpalieHH, JOKATO
Bornmuellera baldaccii subsp. baldacii and subsp. rechingeri ceotBeTHO KaTO 3acTpaine u Kpurinuto
3acTpamieH. KoHcepBallMOHHUAT CTATYT Ha 3acTpaineH Bua Oe moTBspaeH 3a Campanula hawkinsiana,
JokaTo BujgoBere Festucopsis serpentini u Cistus sintenisii ca npemnoskenu 3a Bkiarousane B IUCN
UYepBeHUTE CIUCHIIM CHOTBETHO KaTo Y A3BUM M 3acTpaiieH. HanpaBeHu ca chIlo KOMEHTapH OTHOCHO
pas3npocTpaHeHNETO Ha BUOBETE.

Abstract: In this study, the conservation status was estimated for six important rare and endemic plant
taxa from the watershed of the middle section of river Devoll. It was assessed by the Geospatial
Conservation Assessment Tool (GeoCAT). The GeoCAT method is a standardized method for
determination of the conservation status of the Red List species. As a result, Bubon albanicum and
Echium maculatum were estimated for the first time as Endangered, while Bornmuellera baldaccii
subsp. baldacii and subsp. rechingeri, respectively, were estimated as Endangered and Critically
Endangered. The conservation status of Endangered was confirmed for Campanula hawkinsiana, while
Festucopsis serpentini and Cistus sintenisii were proposed to be included in the IJUCN Red List of
species as Vulnerable and Endangered, respectively. Comments on the species distribution were also
included.

[88] Glogov, P., Georgieva, M., Pavlova, D. 2018. Reports (130 -141). In: Vladimirov, V.,
Aybeke, M., Tan, K. (eds.) New floristic records in the Balkans: 37, Phytologia
Balcanica 24(3): 378-381. ISSN: 1310-7771

Pe3tome: HoBu xoposornunu nanuu ca npenacraBenu 3a 401 Buaa u nonsunaa ot benrapus (15-18, 130-
148, 184-205, 390-392, 398-401), I'vpuus (1-3, 19-129, 149-183, 206-389, 393-397), u eBporeiickara
yact Ha Typuus. TakconuTe ce oTHaAcAT 3a cieanure cemeiictea: Acanthaceae (149), Aceraceae (55,
242), Aizoaceae (150), Alliaceae (17, 46, 47, 120, 378, 379), Amaranthaceae (56, 61, 62), Amaryllidaceae
(180), Anacardiaceae (243), Apiaceae (15, 20, 21, 63-67, 142, 151-153, 187, 206, 244-252, 393),
Apocynaceae (253, 254), Araceae (48), Aristolochiaceae (255), Asclepiadaceae (68, 154), Asparagaceae
(380), Asphodelaceae (381), Asteraceae (4-8, 22-25, 57, 69-79, 130-132, 155-158, 188, 199, 207-212,
256-277, 394), Balsaminaceae (133, 134, 189), Berberidaceae (190), Boraginaceae (9, 10, 26, 80, 159-
161, 278), Brassicaceae (27, 28, 81, 82, 143, 162-164, 200, 279-282), Buddlejaceae (135, 191, 213),
Cactaceae (83, 124, 197, 283), Caesalpiniaceae (284), Campanulaceae (29, 30, 285-287), Caprifoliaceae
(84, 288, 289), Caryophyllaceae (1, 31, 85, 165, 166, 201, 214-216, 290-294), Ceratophyllaceae (217),
Chenopodiaceae (2, 32, 86-88, 136, 167, 168, 218), Colchicaceae (18), Convolvulaceae (11, 16, 33, 34,
89, 219, 295-297), Crassulaceae (125, 298), Cucurbitaceae (35, 90, 299), Cyperaceae (49),
Dennstaedtiaceae (241), Dipsacaceae (91, 300-303), Dioscoreaceae (382), Ericaceae (92),
Euphorbiaceae (36, 58, 59, 93, 94, 169, 192, 193, 202, 304-306), Fabaceae (95, 96, 137-139, 170, 171,
194, 203, 307-323, 395), Frankeniaceae (97), Gentianaceae (37, 98, 99, 204, 324), Geraniaceae (325),
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Hyacinthaceae (181), Hydrophyllaceae (100), Hypericaceae (101, 326), Iridaceae (129, 182, 198),
Juncaceae (50, 183, 233), Lamiaceae (38, 102, 144, 172, 220-223, 327-334), Liliaceae s.l. (51, 147),
Linaceae (103, 104, 145, 335), Lythraceae (39, 105), Malvaceae (106, 107, 224, 225, 336), Moraceae
(337-339), Nyctaginaceae (340), Oleaceae (341, 342), Onagraceae (40, 226-228), Orchidaceae (148,
184, 185, 390-392, 398-401), Orobanchaceae (41, 108, 109, 173, 174, 343, 344, 396), Oxalidaceae (42,
345, 346), Papaveraceae (110), Phytolaccaceae (348), Pinaceae (186, 196), Platanaceae (347),
Plumbaginaceae (111, 126, 349), Poaceae (52-54, 121-123, 234-240, 383-388), Polygalaceae (350),
Polygonaceae (43, 60, 140, 229, 351, 352), Primulaceae (353), Pteridaceae (19), Rafflesiaceae (175),
Ranunculaceae (44, 45, 176, 177, 230, 354-356), Resedaceae (357), Rosaceae (127, 358-360), Rubiaceae
(146, 231, 361-363, 397), Rutaceae (112), Salicaceae (364), Sapindaceae (141), Saxifragaceae (178),
Scrophulariaceae s.1. (12-14, 113, 128, 205, 365, 366), Smilacaceae (389), Solanaceae (3, 114, 179, 367,
368), Tiliaceae (369), Ulmaceae (370), Urticaceae (115, 116, 371), Valerianaceae (372, 373),
Verbenaceae (117, 374, 375), Veronicaceae (118, 232, 376, 377), Vitaceae (195), and Zygophyllaceae
(119).

IMy6nmkanmsta BKItoUBa mpuHOcH oT: E. Axiotis, M. Axiotis & Kit Tan (1-3), M. Aybeke (4-14), Zh.
Barzov & A. Petrova (15-18), B. Biel & Kit Tan (19-54), C. Cattaneo & M. Grano (55-60), C. Cattaneo
& M. Panitsa (61-123), K. Giannopolous, Kit Tan & G. Vold (124-129), P. Glogov, M. Georgieva & D.
Pavlova (130-141), P. Glogov & D. Pavlova (142-147), I. Hristov, M. Yordanova, A. Petrova & A.
Kurteva (148), R. Marchant, Kit Tan & A. Strid (149-183), A. Petrova, R. Bukova & P. Dimitrov (184),
A. Petrova, R. Varbanov & A. Shishkova (185), A. Petrova, D. Venkova, I. Gerasimova & R. Vassilev
(186-195), Ts. Raycheva & K. Stoyanov (196-198), S. Stoyanov, V. Goranova & Zh. Barzov (199-205),
A. Strid (206-240), Kit Tan & G. Vold (241-389), V. Vladimirov, S. Bancheva & M. Delcheva (390-391),
V. Vladimirov & Z. Szelag (392), G. Zarkos, V. Christodoulou, Kit Tan & G. Vold (393-397) , I.
Kostadinov, S. Dalakchieva & K. Popov (398-401).

Abstract: New chorological data are presented for 401 species and subspecies from Bulgaria (15-18, 130-
148, 184-205, 390- 392, 398-401), Greece (1-3, 19-129, 149-183, 206-389, 393-397), and Turkey-in-
Europe (4-14). The taxa belong to the following families: Acanthaceae (149), Aceraceae (55, 242),
Aizoaceae (150), Alliaceae (17, 46, 47, 120, 378, 379), Amaranthaceae (56, 61, 62), Amaryllidaceae (180),
Anacardiaceae (243), Apiaceae (15, 20, 21, 63-67, 142, 151-153, 187, 206, 244-252, 393), Apocynaceae
(253, 254), Araceae (48), Aristolochiaceae (255), Asclepiadaceae (68, 154), Asparagaceae (380),
Asphodelaceae (381), Asteraceae (4-8, 22-25, 57, 69-79, 130-132, 155-158, 188, 199, 207-212, 256-277,
394), Balsaminaceae (133, 134, 189), Berberidaceae (190), Boraginaceae (9, 10, 26, 80, 159-161, 278),
Brassicaceae (27, 28, 81, 82, 143, 162-164, 200, 279-282), Buddlejaceae (135, 191, 213), Cactaceae (83,
124, 197, 283), Caesalpiniaceae (284), Campanulaceae (29, 30, 285-287), Caprifoliaceae (84, 288, 289),
Caryophyllaceae (1, 31, 85, 165, 166, 201, 214-216, 290-294), Ceratophyllaceae (217), Chenopodiaceae
(2, 32, 86-88, 136, 167, 168, 218), Colchicaceae (18), Convolvulaceae (11, 16, 33, 34, 89, 219, 295-297),
Crassulaceae (125, 298), Cucurbitaceae (35, 90, 299), Cyperaceae (49), Dennstaedtiaceae (241),
Dipsacaceae (91, 300-303), Dioscoreaceae (382), Ericaceae (92), Euphorbiaceae (36, 58, 59, 93, 94, 169,
192, 193, 202, 304-306), Fabaceae (95, 96, 137-139, 170, 171, 194, 203, 307-323, 395), Frankeniaceae
(97), Gentianaceae (37, 98, 99, 204, 324), Geraniaceae (325), Hyacinthaceae (181), Hydrophyllaceae (100),
Hypericaceae (101, 326), Iridaceae (129, 182, 198), Juncaceae (50, 183, 233), Lamiaceae (38, 102, 144,
172, 220-223, 327-334), Liliaceae s.I.(51, 147), Linaceae (103, 104, 145, 335), Lythraceae (39, 105),
Malvaceae (106, 107, 224, 225, 336), Moraceae (337-339), Nyctaginaceae (340), Oleaceae (341, 342),
Onagraceae (40, 226-228), Orchidaceae (148, 184, 185, 390-392, 398-401), Orobanchaceae (41, 108, 109,
173,174, 343, 344, 396), Oxalidaceae (42, 345, 346), Papaveraceae (110), Phytolaccaceae (348), Pinaceae
(186, 196), Platanaceae (347), Plumbaginaceae (111, 126, 349), Poaceae (52-54, 121-123, 234-240, 383-
388), Polygalaceae (350), Polygonaceae (43, 60, 140, 229, 351, 352), Primulaceae (353), Pteridaceae (19),
Rafflesiaceae (175), Ranunculaceae (44, 45, 176, 177, 230, 354-356), Resedaceae (357), Rosaceae (127,
358-360), Rubiaceae (146, 231, 361-363, 397), Rutaceae (112), Salicaceae (364), Sapindaceae (141),
Saxifragaceae (178), Scrophulariaceae s.I. (12-14, 113, 128, 205, 365, 366), Smilacaceae (389), Solanaceae
(3, 114, 179, 367, 368), Tiliaceae (369), Ulmaceae (370), Urticaceae (115, 116, 371), Valerianaceae (372,
373), Verbenaceae (117, 374, 375), Veronicaceae (118, 232, 376, 377), Vitaceae (195), and
Zygophyllaceae (119). New species for countries are: Bulgaria — Anacamptis coriophora x A. morio (390),
Gymnadenia conopsea s.l. x G. rhellicani (391), Neotinea xdietrichiana (184, 401), Greece — Buddleja
davidii (213), Euphorbia humifusa (36). The publication includes contributions by: E. Axiotis, M. Axiotis
& Kit Tan (1-3), M. Aybeke (4-14), Zh. Barzov & A. Petrova (15-18), B. Biel & Kit Tan (19-54), C.
Cattaneo & M. Grano (55-60), C. Cattaneo & M. Panitsa (61- 123), K. Giannopolous, Kit Tan & G. Vold
(124-129), P. Glogov, M. Georgieva & D. Pavlova (130-141), P. Glogov & D. Pavlova (142-147), 1.
Hristov, M. Yordanova, A. Petrova & A. Kurteva (148), R. Marchant, Kit Tan & A. Strid (149-183), A.

20

17



Pestomema Ha peyeH3upaHume nybaukayuu Ha 6ba2apCKU U aH2AUlCKU e3UK

Petrova, R. Bukova & P. Dimitrov (184), A. Petrova, R. Varbanov & A. Shishkova (185), A. Petrova, D.
Venkova, |. Gerasimova & R. Vassilev (186-195), Ts. Raycheva & K. Stoyanov (196-198), S. Stoyanov,
V. Goranova & Zh. Barzov (199-205), A. Strid (206-240), Kit Tan & G. Vold (241-389), V. Vladimirov,
S. Bancheva & M. Delcheva (390-391), V. Vladimirov & Z. Szelag (392), G. Zarkos, V. Christodoulou,
Kit Tan & G. Vold (393-397) , I. Kostadinov, S. Dalakchieva & K. Popov (398-401).

[89] Glogov, P., Pavlova, D. 2018. Reports (142-147). In: Vladimirov, V., Aybeke, M., Tan,

K. (eds.) New floristic records in the Balkans: 37, Phytologia Balcanica 24(3): 382—-383.
ISSN: 1310-7771

Pe3ome: Hou xoponorndHu naHHE ca npencTaBeHu 3a 401 Buma u noasuna ot bearapus (15-18, 130-
148, 184-205, 390-392, 398-401), I'sprms (1-3, 19-129, 149-183, 206-389, 393-397), u eBporeiickaTa
gacT Ha Typrwms. TakcoHHTE ce OTHAcAT 3a cieaHuTe cemeiicta: Acanthaceae (149), Aceraceae (55,
242), Aizoaceae (150), Alliaceae (17, 46, 47, 120, 378, 379), Amaranthaceae (56, 61, 62), Amaryllidaceae
(180), Anacardiaceae (243), Apiaceae (15, 20, 21, 63-67, 142, 151-153, 187, 206, 244-252, 393),
Apocynaceae (253, 254), Araceae (48), Aristolochiaceae (255), Asclepiadaceae (68, 154), Asparagaceae
(380), Asphodelaceae (381), Asteraceae (4-8, 22-25, 57, 69-79, 130-132, 155-158, 188, 199, 207-212,
256-277, 394), Balsaminaceae (133, 134, 189), Berberidaceae (190), Boraginaceae (9, 10, 26, 80, 159-
161, 278), Brassicaceae (27, 28, 81, 82, 143, 162-164, 200, 279-282), Buddlejaceae (135, 191, 213),
Cactaceae (83, 124, 197, 283), Caesalpiniaceae (284), Campanulaceae (29, 30, 285-287), Caprifoliaceae
(84, 288, 289), Caryophyllaceae (1, 31, 85, 165, 166, 201, 214-216, 290-294), Ceratophyllaceae (217),
Chenopodiaceae (2, 32, 86-88, 136, 167, 168, 218), Colchicaceae (18), Convolvulaceae (11, 16, 33, 34,
89, 219, 295-297), Crassulaceae (125, 298), Cucurbitaceae (35, 90, 299), Cyperaceae (49),
Dennstaedtiaceae (241), Dipsacaceae (91, 300-303), Dioscoreaceae (382), Ericaceae (92),
Euphorbiaceae (36, 58, 59, 93, 94, 169, 192, 193, 202, 304-306), Fabaceae (95, 96, 137-139, 170, 171,
194, 203, 307-323, 395), Frankeniaceae (97), Gentianaceae (37, 98, 99, 204, 324), Geraniaceae (325),
Hyacinthaceae (181), Hydrophyllaceae (100), Hypericaceae (101, 326), Iridaceae (129, 182, 198),
Juncaceae (50, 183, 233), Lamiaceae (38, 102, 144, 172, 220-223, 327-334), Liliaceae s.l. (51, 147),
Linaceae (103, 104, 145, 335), Lythraceae (39, 105), Malvaceae (106, 107, 224, 225, 336), Moraceae
(337-339), Nyctaginaceae (340), Oleaceae (341, 342), Onagraceae (40, 226-228), Orchidaceae (148,
184, 185, 390-392, 398-401), Orobanchaceae (41, 108, 109, 173, 174, 343, 344, 396), Oxalidaceae (42,
345, 346), Papaveraceae (110), Phytolaccaceae (348), Pinaceae (186, 196), Platanaceae (347),
Plumbaginaceae (111, 126, 349), Poaceae (52-54, 121-123, 234-240, 383-388), Polygalaceae (350),
Polygonaceae (43, 60, 140, 229, 351, 352), Primulaceae (353), Pteridaceae (19), Rafflesiaceae (175),
Ranunculaceae (44, 45, 176, 177, 230, 354-356), Resedaceae (357), Rosaceae (127, 358-360), Rubiaceae
(146, 231, 361-363, 397), Rutaceae (112), Salicaceae (364), Sapindaceae (141), Saxifragaceae (178),
Scrophulariaceae s.1. (12-14, 113, 128, 205, 365, 366), Smilacaceae (389), Solanaceae (3, 114, 179, 367,
368), Tiliaceae (369), Ulmaceae (370), Urticaceae (115, 116, 371), Valerianaceae (372, 373),
Verbenaceae (117, 374, 375), Veronicaceae (118, 232, 376, 377), Vitaceae (195), and Zygophyllaceae
(119).

[Ty6nukanusta BKIOYBaA mpuHOCH OT: E. Axiotis, M. Axiotis & Kit Tan (1-3), M. Aybeke (4-14), zh.
Barzov & A. Petrova (15-18), B. Biel & Kit Tan (19-54), C. Cattaneo & M. Grano (55-60), C. Cattaneo
& M. Panitsa (61-123), K. Giannopolous, Kit Tan & G. Vold (124-129), P. Glogov, M. Georgieva & D.
Pavlova (130-141), P. Glogov & D. Pavlova (142-147), |. Hristov, M. Yordanova, A. Petrova & A.
Kurteva (148), R. Marchant, Kit Tan & A. Strid (149-183), A. Petrova, R. Bukova & P. Dimitrov (184),
A. Petrova, R. Varbanov & A. Shishkova (185), A. Petrova, D. Venkova, I. Gerasimova & R. Vassilev
(186-195), Ts. Raycheva & K. Stoyanov (196-198), S. Stoyanov, V. Goranova & Zh. Barzov (199-205),
A. Strid (206-240), Kit Tan & G. Vold (241-389), V. Vladimirov, S. Bancheva & M. Delcheva (390-391),
V. Vladimirov & Z. Szelag (392), G. Zarkos, V. Christodoulou, Kit Tan & G. Vold (393-397) , I.
Kostadinov, S. Dalakchieva & K. Popov (398-401).

Abstract: New chorological data are presented for 401 species and subspecies from Bulgaria (15-18, 130-
148, 184-205, 390- 392, 398-401), Greece (1-3, 19-129, 149-183, 206-389, 393-397), and Turkey-in-
Europe (4-14). The taxa belong to the following families: Acanthaceae (149), Aceraceae (55, 242),
Aizoaceae (150), Alliaceae (17, 46, 47, 120, 378, 379), Amaranthaceae (56, 61, 62), Amaryllidaceae (180),
Anacardiaceae (243), Apiaceae (15, 20, 21, 63-67, 142, 151-153, 187, 206, 244-252, 393), Apocynaceae
(253, 254), Araceae (48), Aristolochiaceae (255), Asclepiadaceae (68, 154), Asparagaceae (380),
Asphodelaceae (381), Asteraceae (4-8, 22-25, 57, 69-79, 130-132, 155-158, 188, 199, 207-212, 256-277,
394), Balsaminaceae (133, 134, 189), Berberidaceae (190), Boraginaceae (9, 10, 26, 80, 159-161, 278),
Brassicaceae (27, 28, 81, 82, 143, 162-164, 200, 279-282), Buddlejaceae (135, 191, 213), Cactaceae (83,
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124, 197, 283), Caesalpiniaceae (284), Campanulaceae (29, 30, 285-287), Caprifoliaceae (84, 288, 289),
Caryophyllaceae (1, 31, 85, 165, 166, 201, 214-216, 290-294), Ceratophyllaceae (217), Chenopodiaceae
(2, 32, 86-88, 136, 167, 168, 218), Colchicaceae (18), Convolvulaceae (11, 16, 33, 34, 89, 219, 295-297),
Crassulaceae (125, 298), Cucurbitaceae (35, 90, 299), Cyperaceae (49), Dennstaedtiaceae (241),
Dipsacaceae (91, 300-303), Dioscoreaceae (382), Ericaceae (92), Euphorbiaceae (36, 58, 59, 93, 94, 169,
192, 193, 202, 304-306), Fabaceae (95, 96, 137-139, 170, 171, 194, 203, 307-323, 395), Frankeniaceae
(97), Gentianaceae (37, 98, 99, 204, 324), Geraniaceae (325), Hyacinthaceae (181), Hydrophyllaceae (100),
Hypericaceae (101, 326), Iridaceae (129, 182, 198), Juncaceae (50, 183, 233), Lamiaceae (38, 102, 144,
172, 220-223, 327-334), Liliaceae s.I.(51, 147), Linaceae (103, 104, 145, 335), Lythraceae (39, 105),
Malvaceae (106, 107, 224, 225, 336), Moraceae (337-339), Nyctaginaceae (340), Oleaceae (341, 342),
Onagraceae (40, 226-228), Orchidaceae (148, 184, 185, 390-392, 398-401), Orobanchaceae (41, 108, 109,
173, 174, 343, 344, 396), Oxalidaceae (42, 345, 346), Papaveraceae (110), Phytolaccaceae (348), Pinaceae
(186, 196), Platanaceae (347), Plumbaginaceae (111, 126, 349), Poaceae (52-54, 121-123, 234-240, 383-
388), Polygalaceae (350), Polygonaceae (43, 60, 140, 229, 351, 352), Primulaceae (353), Pteridaceae (19),
Rafflesiaceae (175), Ranunculaceae (44, 45, 176, 177, 230, 354-356), Resedaceae (357), Rosaceae (127,
358-360), Rubiaceae (146, 231, 361-363, 397), Rutaceae (112), Salicaceae (364), Sapindaceae (141),
Saxifragaceae (178), Scrophulariaceae s.1. (12-14, 113, 128, 205, 365, 366), Smilacaceae (389), Solanaceae
(3, 114, 179, 367, 368), Tiliaceae (369), Ulmaceae (370), Urticaceae (115, 116, 371), Valerianaceae (372,
373), Verbenaceae (117, 374, 375), Veronicaceae (118, 232, 376, 377), Vitaceae (195), and
Zygophyllaceae (119). New species for countries are: Bulgaria — Anacamptis coriophora x A. morio (390),
Gymnadenia conopsea s.l. X G. rhellicani (391), Neotinea xdietrichiana (184, 401), Greece — Buddleja
davidii (213), Euphorbia humifusa (36).

The publication includes contributions by: E. Axiotis, M. Axiotis & Kit Tan (1-3), M. Aybeke (4-14), Zh.
Barzov & A. Petrova (15-18), B. Biel & Kit Tan (19-54), C. Cattaneo & M. Grano (55-60), C. Cattaneo &
M. Panitsa (61- 123), K. Giannopolous, Kit Tan & G. Vold (124-129), P. Glogov, M. Georgieva & D.
Pavlova (130-141), P. Glogov & D. Pavlova (142-147), 1. Hristov, M. Yordanova, A. Petrova & A.
Kurteva (148), R. Marchant, Kit Tan & A. Strid (149-183), A. Petrova, R. Bukova & P. Dimitrov (184),
A. Petrova, R. Varbanov & A. Shishkova (185), A. Petrova, D. Venkova, I. Gerasimova & R. Vassilev
(186-195), Ts. Raycheva & K. Stoyanov (196-198), S. Stoyanov, V. Goranova & Zh. Barzov (199-205),
A. Strid (206-240), Kit Tan & G. Vold (241-389), V. Vladimirov, S. Bancheva & M. Delcheva (390-391),
V. Vladimirov & Z. Szelag (392), G. Zarkos, V. Christodoulou, Kit Tan & G. Vold (393-397) , I.
Kostadinov, S. Dalakchieva & K. Popov (398-401).

[90]* [TaBnoBa, 1., Iumurpos, 1. 2015. E. TpeBau ch00I11€CTBA H CHOOIIECTBA OT MBXOBE
u gumen. 06E1 CepnentunutHu crenu. B: bucepkos, B. U ap. (pen.), YepBena
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Pe3ome: IIppBOHAUanmHNM EKCIIEPUMEHTH C W3MOJ3BaHE HA CPEOM3EeMHOMOPCKH pacTeHust Ni-
XHUIEePaKyMyJIaTOpH 3a IejITa Ha (huToMaifHUHTa ca m3BbpuIeHH npe3 90-Te roanHu. 3a 1a ce U3IBJIHAT
TBPTOBCKM HW3UCKBAaHUS 3a (HUTOEKCTPaKiMs € pa3pabOTeHa TEXHOJIOTHsI C H3IOJ3BaHE Ha
XUIEPaKyMyJIaTOPHU BUIOBE C aJalTHUpaHa MHTEH3MBHA 3e€MelelCKa INPAKTUKAa BBPXY €CTECTBEHU
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Pestomema Ha peyeH3upaHume nybaukayuu Ha 6ba2apCKU U aH2AUlCKU e3UK

nouBH, O6oratu Ha Ni. YiarpamaduuHute nouBH Ha bankaHute IOKa3Bar royisiMa M3MEHYMBOCT B
KOHIEHTPAIIMUTE U HAIMYHUTE HUBA Ha Ni KakTo B AnbaHus Taka ¥ B iaHuHata [Tung B ['sprus. B
Anbanns Vertisols mo4BHTe TOHACTOSIIEM C€ U3ITON3BAT 32 HICKOMPOAYKTHBHO 3€MeIeNre, HO BBPXY
TSX MOXe Jia Objie BKIFOUeH U (uromaiiauar. Alyssum murale ce cpetra mupoko Ha yrTpamMapuaHuTe
Vertisols 1 e cIOHTaHEH IUIEBEN, KOWTO pacTe cpei APyTUTe KynTypH. Tasu riaBa-0030p mpeacTaBs
Pa3IMYHHUTE €Taly, KOUTO ca W3CICABAHH II0 BpeMe Ha NPOYYBAHETO OT IIOYBEHATa MPUTOTHOCT H
nondopa Ha pacTeHusl O ONTHMH3HpPAaHE Ha CEeJICKOCTOMAHCKaTa MpakTHKa 3a na ce BbBeme Ni
arpomMaitHuHT B Anbanus. [1o BpeMe Ha 7-TOIUITHO IPOYYBaHE ca pasTIeKIaHH CIIEAHUTE BBIPOCH: (1)
KaKBH Ca ONTHMATHUTE MoYBH 3a Ni arpoMaiiHUHT [0 OTHOIICHHE Ha PEePTHIHOCTTA U HAJMYHOCTTA Ha
Ni? (ii) kakbB € TOTEHUMAIBT 32 (UTOEKCTPaKUMS HAa MECTHUTE momynanuu Ha Ni
xXurepakymyiupamure Bunose? (iil) KakBu TpsiOBa j1a OblaT arPOHOMHYECKUTE NPAKTHKH U3IO0JI3BAaHH
33 ONTHUMHU3UPAHE NPH OTIIICKAAHETO Ha A. murale 3a ekcTeH3uBeH GuToMaitHur Ha bankanuTe?

Abstract: Initial experiments using Mediterranean Ni-hyperaccumulator plants for the purpose of
phytomining were carried out in the 1990s. In order to meet commercial phytoextraction requirements,
a technology has been developed using hyperaccumulator species with adapted intensive agronomic
practices on natural Ni-rich soils. Ultramafic soils in the Balkans display agreat variability in Ni
concentrations and available Ni levels, both in Albania and the Pindus Mountains of Greece. In Albania,
Vertisols are currently being used for low-productivity agriculture (pasture or arable land) on which
phytomining could be included in cropping practices. Alyssum murale occurs widely on these ultramafic
Vertisols and is a spontaneous weed that grows among other crops. This review chapter presents the
different steps that were investigated during the study of soil suitability, and selection of plants up to
optimization of agronomic practices, at field scale, as recently developed to reach the implementation
stage of Ni agromining in Albania. During a 7-year study we addressed the following questions: (i) what
are the optimal soils for Ni agromining in terms of fertility and Ni availability? (ii) what is the
phytoextraction potential of local populations of Ni hyperaccumulator species? (iii) what should be the
agronomical practices used to optimize the cropping of A. murale for extensive phytomining adapted to
a Balkan agricultural setting?

3a0. Brurouenute B Crmchbka Ha MyOnMKalMuTe 3a ydacTue B KoHkypca (Nel(O)
tpynose 1o IMokazaremu 19 u 20 (yyeOHMIM U y4eOHM TOCOOMsS 3a YHUBEPCUTETH U
yurniiHara Mpexa, NeNe 93-100) HsiMaT pestomera.
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