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Abstract: Fungicides have application in agriculture and still effectively eliminate fungal
pathogens of crops. However, fungicides may dissipate to various elements of the environment,
such as a soil, and may exert a selective pressure on soil microorganisms, leading to an increase in
the prevalence of resistant to antibiotics forms. Considering this problem, the aim of this study was
to investigate the power of fungicide azoxystrobin (Az) to select resistant to aminoglycosides
(streptomycin, kanamycin and gentamycin) soil bacterial communities. The investigation was
performed in soil mesocosms (loamy sand (LS) and clay loam (CL) soils) contaminated with
increasing Az doses (0.28-28.93 mg/kg). The selective power of fungicide was evaluated by short-
term growing test of soil bacteria in the presence of single aminoglycoside antibiotic (AmGA), and
calculating the effective dose, which reduces bacterial growth by 50% (EC50). The results
demonstrated Az selection of resistant to AmGASs bacteria even at the lowest (field recommended)
fungicide dose. The rate of antibiotic resistance selection was dependent on soil properties, Az dose
and time of exposure. The selective power of Az was more effective in LSs than CLs, where the
stimulated antibiotic resistance to streptomycin was four times higher than the background one.
The results of the study demonstrated that application of Az for crop protection might be a possible
route for antibiotic resistance transmission to humans.

AocTpakT: OyHTUIIMANTE UMAT MPHJIOKEHUE B CEJICKOTO CTOIMAHCTBO M BCE OIIE €(PEKTUBHO
SIIMMUHUPAT THOHHUTE MATOTEHU IO KyITypure. BbIpeku ToBa, GYHTHUIIUAWTE MOTaT Ja ce
pasnpOCTPaHAT B pa3IMYHHU YaCTH HA OKOJHATA Cpela, KaTo IMoYBara, M MOTaT Ja YIpa)KHsBaT
CEJIEKTUBEH HATHUCK BBPXY IOYBEHUTE MHUKPOOPTaHU3MHU, KOETO BOAM 10 YBEJIMYaBaHE Ha
pa3npOCTPAaHEHUETO HAa PE3UCTEHTHH KbM aHTHOMOTHIM (Gopmu. Kato ce mma mpemaBum TO3M
mpoOyieM, IIeNTa Ha TOBa MpOydYBaHE Oelie Na ce H3Cle[Ba CIIOCOOHOCTTa Ha (yHrummmaa
a30KCUCTPOOUH (AZz) /1a celneKkTupa yCTOMIMBY Ha aMHUHOTJIMKO3UIHU (CTPENITOMUIIMH, KAHAMUITUH
U TeHTaMUIIMH) MOYBEHH OakTepHalHU choOmiecTBa. M3ciaenBaHeTo € MPOBENCHO B MOYBEHU
Me3okocmocHu (riauHecTo-nechwinBr (LS) u rimmaectn (CL) mouBm), 3aMBPCEHH ¢ HapacTBAIU
nosu Az (0.28-28.93 mg/kg). CenextuBHaTa cwia Ha (QyHTHOUAa Oelle OLEHeHa dYpes
KpPaTKOCPOYEH TEeCT Ha HapacTBaHE HA IMOYBEHUTE OAKTEpUU B NPUCHCTBHETO HA CIAMHUYCH
AMUHOTJIMKO3HUICH aHTUONOTUK (AMGA) 1 u3uucisiBane Ha eeKTUBHATA 71032, KOSITO HaMaJsBa
6axtepuanuus pactex ¢ 50% (EC50). Pesynrature neMoHCTpupaxa celeklus Ha YCTOHYMBH Ha
AmGASs 6akTepun JOpH IpU Hali-HUCKATa (IpernopbyaHa OT MPOU3BOIUTEN) 1032 PyHrUIua Az.
CremneHTa Ha CeNEKIMs HAa aHTUOMOTHYHA PE3UCTEHTHOCT 3aBUCH OT CBOWMCTBaTa Ha IMOYBATa,
no3ara Ha Az u BpeMeTo Ha excro3unus. CenekruBHaTa cuia Ha Az e mo-epekTuBHa npu LS,
otkonkoTo CL, KBIETO CTHUMYJHMpaHaTa aHTHUOMOTHYHA PE3MCTEHTHOCT KbM CTPENTOMHIIMH €
YeTUpU MHTU TO0-BUCOKAa OT (QoHOBaTa. Pe3ynTaTure OT MNPOYYBAHETO NIEMOHCTPUPAT, Ue
npujaraHeTo Ha Az 3a 3aluTa Ha KyATYpHTE MOXKe J1a ObJe BB3MOKEH IBT 3a MpeJaBaHe Ha
PE3UCTEHTHOCT KbM aHTUOMOTHUIM HA XOpaTa.
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Abstract: In the present study, azoxystrobin was used as a model fungicide to elucidate the
capacity of fungicides to induce antibiotic resistance and contribute to the diversification of the
resistome expansion routes. The effects of azoxystrobin on soil bacterial resistance to streptomycin,
tetracycline, ampicillin and chloramphenicol were tested in loamy sand and clay loam soils,
contaminated with increasing fungicide doses within 90 days long-term mesocosm experiment.
The levels of azoxystrobin impact were evaluated calculating the effective dose, which inhibits
bacterial growth by 50% on the first day and every month later after azoxystrobin application. The
results revealed that azoxystrobin stimulated selection of antibiotic resistance in both soil types,
and it was established even at the lowest applied dose (0.28 mg kg-1). The mean rate of increase
of antibiotic resistance was 2.0- (clay loam soil) and 4.3- (loamy sand soil) fold than the
background. Soil properties and exposure time, but not the applied azoxystrobin doses, were
differentiated as major factors modelling the manifestation of antibiotic resistance. A trend of
recovery of bacterial antibiotic susceptibility was detected after 90 days of azoxystrobin application
in clay loam soil, but not in loamy sand soil. This study highlights the fungicide effects on soil
resistome establishment in a context of applied dose, soil properties and exposure time.
AbcTpakT: B HacTosmoOTO Mpoy4YBaHe a30KCUCTPOOUHBT € M3IOJI3BAH KaTO MOJENEH (PYHTUIUA
3a W3SACHABAaHE Ha CIHOCOOHOCTTa Ha (YHTHIIUAUTE Ja TPEAU3BHKBAT AaHTHUOMOTHYHA
PE3UCTEHTHOCT M Jia JONpUHEcaT 3a JUBEpCU(UKAIMATa HA IBTUINATA 3a pa3lIUpsBaHE Ha
pesuctoma. Edextute Ha a30KCUCTPOOUH BBHPXY YCTOHYMBOCTTA HAa MOYBEHUTE OAaKTEPUH KbM
CTPENTOMUIIMH, TETPALUKINUH, AMIUIWIMH H XJopaMPEHUKOJ ca TECTBAaHU B TIUHECTO-
MECHUIIMBY U INIMHECTH TIOYBH, 3aMbPCEHHU C HapacTBallly 103U (YHTUIU B paMKuTe Ha 90-1HEeBeH
eKCIIEpUMEHT ¢ Me3okocMoc. HuBara Ha BB3JEHCTBHE Ha a30KCHUCTPOOMH OsiXa OICHEHU MpHU
U3UuCiIsiBaHe Ha e(eKTUBHATA J103a, KOSATO MHXUOMpaA pacTexa Ha OakTepuute ¢ 50% Ha MbpBUSL
JIeH W CleJ] TOBa Ha BCEKH Mecell cjell NPHIOKEHHETO Ha a30KcHcTpoOuHa. Pesynrarture
pa3KpuUBarT, ue a30KCUCTPOOUHBT CTUMYIIUpPA CEIEKIUATAa HA aHTUOMOTHYHA PE3UCTEHTHOCT U MpU
JiBaTa TUIA MMOYBHU, KOETO € YCTAaHOBEHO JIOPH MM Hal-HHUCKaTa npuioxkeHa no3a (0,28 mg kg-1).
CpennaTta CKOpOCT Ha HapacTBaHE Ha aHTHOMOTHYHATA Pe3UCTEHTHOCT € 2,0 mbTH - (TJIMHecTa
noyBa) U 4,3 WbpTU - (TJIMHECTO-TIECHWIMBA IIOYBA) B CpaBHEHHE ¢ (hoHOBaTa. Karo ocHOBHHM
dakTopu, MoJenMpald MposBaTa Ha AaHTHUOMOTHYHA PE3UCTEHTHOCT OsXa pa3rpaHuYeHU
CBOMCTBaTa Ha MOYBaTa U BPEMETO HA €KCIIO3UIHS, HO HE ¥ IMPUIOKEHUTE 103U a30KCUCTPOOHH.
Cnen 90 nHu Ha TpUIOKEHHE HA a30KCUCTPOOUH B TIIMHECTAaTa MOYBa C€ YCTAHOBSABA TEHIACHIIUS
Ha BBH3CTAHOBSIBAaHE HA YyBCTBUTEIIHOCTTA KbM OaKTE€pUATHU aHTUOMOTHUIM, HO HE M B TJIMHECTO-
nechuIMBaTa moyBa. ToBa mpoyyBaHe moauepraBa ePekTuTe GyHIUIUAA BbPXY YCTAaHOBSIBAHETO
Ha PEe3UCTOMH B IOYBATa I10 OTHOILIEHHE HA MPUJIOKEHATa /103a, CBOMCTBAaTa HA [TOYBATa M BPEMETO
Ha eKCIO3UIIHS.
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Abstract: Ore mining and processing have greatly altered ecosystems, often limiting their capacity
to provide ecosystem services critical to our survival. The soil environments of two abandoned
uranium mines were chosen to analyze the effects of long-term uranium and heavy metal
contamination on soil microbial communities using dehydrogenase and phosphatase activities as
indicators of metal stress. The levels of soil contamination were low, ranging from 'precaution’' to
'moderate’, calculated as Nemerow index. Multivariate analyses of enzyme activities revealed the
following: (i) spatial pattern of microbial endpoints where the more contaminated soils had higher
dehydrogenase and phosphatase activities, (ii) biological grouping of soils depended on both the
level of soil contamination and management practice, (iii) significant correlations between both
dehydrogenase and alkaline phosphatase activities and soil organic matter and metals (Cd, Co, Cer,
and Zn, but not U), and (iv) multiple relationships between the alkaline than the acid phosphatase
and the environmental factors. The results showed an evidence of microbial tolerance and
adaptation to the soil contamination established during the long-term metal exposure and the key
role of soil organic matter in maintaining high microbial enzyme activities and mitigating the metal
toxicity. Additionally, the results suggested that the soil microbial communities are able to reduce
the metal stress by intensive phosphatase synthesis, benefiting a passive environmental remediation
and provision of vital ecosystem services.

AocTpakTt: JIoOUBBT U IpepaboTKaTa Ha pyJa ca MPOMEHWIN 3HAYUTEITHO €KOCUCTEMHUTE, YECTO
OrpaHMYaBaNKH KalaluTeTa UM J1a MPEJOCTaBAT eKOCUCTEMHH YCIIYTH, OT pellaBallo 3HaueHue 3a
HaireTo ornensade. [louBaTta OT ABe M30CTaBEeHW YPaHOBH MUHU € M30paHa, 3a J]a ce aHAJIN3HpaT
edeKTUTe OT IBJITOTPANHO 3aMBPCSABAHE C ypaH U TEKKU METAIM BbPXY MOYBEHUTE MUKPOOHU
CHOOIIECTBA YpE3 W3MOJ3BaHE Ha JACXHJPOreHa3HH U (ochara3HUM €H3UMHH aKTUBHOCTH KaTo
WHIUKATOPU 3a CTPeC, MPUYMHEH OT TEXKUTE METaIH. YCTaHOBEHUTC HUBAa Ha TOYBEHO
3aMBbpCsBaHE ca HUCKHU, KaTO BapupaT OT MHOTO cl1abo 710 yMepeHo, criope nHaekca Ha Hemepos.
MHoOroMepHUTE aHAM3M HAa €H3MMHHUTE aKTUBHOCTH Pa3KpHBAT CIEAHOTO: (i) MPOCTPaHCTBEH
MO/JIe)T HA MUKPOOHH UHIMKATOPH, KBAETO M0-3aMbPCEHUTE TIOYBH UMAT MO-BUCOKA aKTUBHOCT Ha
nexuaporenasa u ocdarasa, (ii) OMOIOrHYHOTO TPYNUPAHE HA TOYBUTE 3aBUCH KAKTO OT HUBOTO
Ha 3aMbPCSIBaHE Ha MTOYBATA, TaKa U OT THUITA HA 3€MEMOJI3BaHe, (ii1) MHOXKECTBO KOPEJIAIINHA MEXITY
aKTUBHOCTTAa KAaKTO Ha JEXWApPOreHa3ara, Taka W Ha ankaiHata ¢ocdaTaza U OpraHHYHUTE
BemiecTBa B mousara u Mmetanute (Cd, Co, Cr u Zn, Ho He u U), u (1v) MHOXXECTBO BPB3KU MEXKITY
aJKallHaTa, OTKOJIKOTO KucenuHHata ¢ocdaraza u pakTopute Ha OKoiMHATA cpeaa. Pesynrarure
MoKaszaxa JO0Ka3aTeJCTBa 32 MHUKPOOHA TOJIEPAHTHOCT W aJanTalus KbM 3aMbpCSIBAHETO Ha
MOYBaTa, yCTAHOBEHU IO BPeMe Ha JBJITOCPOYHOTO BB3/ICHCTBHE HA METANIM U KITFOUOBATa POJISI HA
MOYBEHHUTE OPTaHUYHHU BEIIECTBA B IMOJIBbPKAHETO HA BUCOKM MUKPOOHU €H3MMHHU aKTHBHOCTH M
CMEKYaBaHe Ha TOKCMYHOCTTa Ha MeTanuTe. OCBEH TOBA, pE3yJITATUTE PE/IIOJIarar, 4e TOYBEHUTE
MUKPOOHH CHOOIIECTBA Ca B CHCTOSIHUE JIa HAMAIIST CTPECa OT METAINTE Ype3 HHTCH3UBECH CHHTE3
Ha (ocdaTaza, KaToO MOANOMAraT IMAaCHBHOTO BB3CTAHOBSBAaHE HA OKOJHATa cpela U
MPEIOCTABSIHETO HA )KU3HEHOBAYKHU €KOCHCTEMHH YCITYTH.
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Abstract: Bacterial activity and physiological diversity were characterized in mining and milling
impacted soils collected from three abandoned uranium mine sites, Senokos, Buhovo and Sliven,



using bacterial dehydrogenase activity and Biolog (EcoPlate) tests. The elemental composition of
soils revealed high levels of uranium and heavy metals (sum of technogenic coefficients of
contamination; TCCsum) pollution as follows: Sliven (uranium — 374 mg/kg; TCCsum — 23.40)
>Buhovo (uranium — 139.20 mg/kg; TCCsum — 3.93) >Senokos (uranium — 23.01 mg/kg; TCCsum
— 0.86). The physiological profiles of the bacterial community level were site specific, and
indicated intensive utilization of polyols, carbohydrates and carboxylic acids in low and medium
polluted environments, and i-erithrytol and 2-hydroxy-benzoic acid in the highly polluted
environment of Sliven waste pile. Enzymes which take part in the biodegradation of recalcitrant
substances were more resistant to pollution than these from the pathways of the easily degradable
carbon sources. The Shannon index indicated that the physiological diversity of bacteria was site
specific but not in line with the levels of pollution. A general tendency of increasing the importance
of the number of utilizable substrates to bacterial physiological diversity was observed at less
polluted sites, whereas in highly polluted sites the evenness of substrate utilization rate was more
significant. Dehydrogenase activity was highest in Senokos upper soil layer and positively
correlated (p<<0.01) with the soil organic matter content. The bacterial activity (EcoPlate) and
physiological diversity (Shannon index) correlated significantly and negatively with As, Cu, Zn,
Pb and U, and Co, Cr, Ni and Mn, respectively. We concluded that the observed site specific shifts
in bacterial communities were complex due to both the environmental peculiarities and the
bacterial tolerance to the relevant level of pollution, rather than a strong indication of uranium and
heavy metals toxicity.

AOcTpakT: bakTepuanHara akTHBHOCT U (DU3MOJOTHYHOTO pa3sHOOOpa3ue ca oXapaKkTepuU3upaHu
NIPH TTOYBH, KOUTO Ca 3aCETHATH OT MUHHHU JIEHHOCTH W BaJIlyBaHe, ChOpaHH OT TPH M30CTaBCHU
ypaHoBu MuHHU Miomanky, CeHokoc, byxoBo u CnmBeH, upe3 aHanu3 Ha OakTepuanHa
JIEXUAPOTeHa3Ha aKTUBHOCT ¥ M3MoJi3BaHe Ha TecToBe Biolog (EcoPlate). EnemenTHUAT chcTaB Ha
MOYBHUTE Pa3KpUBA BUCOKH HHUBA HA 3aMBbPCSIBAHE C ypaH M TEXKKU MeTalu (COOp OT TEXHOTCHHUTE
koeduimenTn Ha 3ambpcsiBane; TCCsum), kakTo crnensa: CnuseH (ypaH - 374 mg/kg; TCCsum -
23.40)> Byxogo (ypa# - 139.20 mg/kg; TCCsum - 3,93)> Cenokoc (ypas - 23,01 mg/kg; TCCsum
- 0,86). ®usnonornyauTe NpodHIIM HA HUBO OaKTepuaaHU CHOOIIECTBA ca crenupuuHm 3a
KOHKPETHHUTE TUIOMIAJIKK U TOKa3BaT WHTEH3WBHO M3MOJ3BaHE HA MOJIMOJIM, BBIIICXUIPATH U
KapOOKCHITHU KUCEJIMHU TIPU HUCKO M CPEIHO 3aMBpPCEHA Cpella U i-epUTPUTON U 2-XHUIPOKCH-
OCH30€Ha KHCelIMHA B CHJIHO 3aMbPCEHATa Ccpella Ha MHHHUTE OTHaAbLX Ha romanka CIuBeH.
EH3umuTe, KOUTO yuacTBaT B OMOPa3rpaXKaaHETO HA YCTOMYMBY BEIIECTBA, Ca MO-HEeTOAaTIINBH Ha
3aMBpCSIBAHE OT TE3W OT IMBTHUIIATA HA JIECHO Pa3rpafuMUTE BBIIIEPOJHU M3TOYHHUIIN. MHIEKCHT
Ha [IlanOH moka3Ba, 4e PU3HOJOTHIHOTO Pa3HOOOpa3ue Ha OAKTEPUHUTE € CIICITM(PUIHO 32 MACTOTO,
HO HE ChOTBETCTBA HAa HUBATa Ha 3aMbpcsiBaHe. HabmogaBa ce 001a TeHIeHINS KbM YBeJIMYaBaHe
Ha 3HAYCHHETO Ha Opos Ha H3IMOJ3BAEMUTE CYyOCTpaTH IO OTHOIICHHE Ha OaKTepHUaTHOTO
($U3MOIOrHYHO pazHoOOpa3ue Npu Mo-c1ado 3aMbPCEHUTE MECTa, JOKATO MPH CHITHO 3aMbPCEHU
MecTa N3paBHEHOCTTa Ha CTETIEHTA Ha M3IOJI3BaHE Ha Cy0OcTpara e Mmo-3Ha4uTeHa. AKTUBHOCTTA
Ha JIEXUIpOreHasara ¢ Hali-BUCOKa B TOPHUS MTOYBEH clioif Ha CEHOKOC U TIOJIOKUTEITHO KOpeIrpa
(p <0,01) cbc chabpkanueTro Ha opraHuka. baktepmanHarta aktuBHOCT (EcoPlate) xopemupa
3HAUUTENHO U oTpunarenHo ¢ As, Cu, Zn, Pb u U, a ¢pusnonoruanoro paznooOpasue (MHIEKC Ha
[ITanon) 3naunTenHo u orpunarenato ¢ Co, Cr, Ni u Mn. Hue cturaaxme 10 3aKJIIOYEHHUETO, Y€
HaOJII0/IaBaHUTE MTPOMEHHU B OaKTEPHUATHUTE CHOOIIECTBA M0 OTHOIIECHHE Ha MSACTOTO Ca CIIOKHU
KaKTO MOpaJi OCOOCHOCTUTE Ha OKOJIHATA Cpeja, Taka M MOpaan YCTOHUMBOCTTA HA OaKTepUHTE
KbM CHOTBETHOTO HHBO Ha 3aMbPCSBAHE, & HE ca CHJICH WHANKATOP 32 TOKCUYHOCTTA HA ypaHa U
TEXKHUTE METaIH.
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Abstract: This study presents the distribution of bacterial abundance in the soil from three sites
along the gradient of Cu (53-860 mg kg !), Zn and Pb, located in the region of Zlatitsa—Pirdop
valley, Western Bulgaria. The bacterial abundance was determined by the use of colony forming
units and quantitative PCR techniques in five soil samples, collected at 0—20 cm depth. Our results
showed that the number of cultivable heterotrophic bacteria and 16S rRNA gene copies decreased
in long-term heavy metals contaminated soils. The distribution of16S rRNA gene copies was
mainly affected by the concentration of heavy metals, as well as by the land use. The principal
component analysis was used to visualize the relationships between bacterial abundance, soil
physico-chemical properties and sampling sites. The results showed that the less polluted sites were
grouped in a single cluster with the highest number of 16S r RNA gene copies, whereas the most
polluted site was clustered separately. This study highlights that heavy metal contamination and
the land use have significant impact on soil bacteria.

AocTpakt: ToBa u3cienBane npeacTaBs pasnpeaeIeHUETO Ha 0aKTepUaTHOTO OOMIIME B IT0YBATa
oT Tpu MecTta mo rpaguenta Ha Cu (53-860 mg kg~ '), Zn u Pb, pasnonoxenu B paifoHa Ha
nonuHata 3natuna-lIlupgon, 3amagna bearapus. bakrepuannoro obuinue ce ompeaens dpes
U3IMOJI3BaHe HAa KOJIOHMEeoOpasyBaly enquHuIM 1 KonudecTBeHM PCR TeXHUKHM B HET MOYBEHU
npobu, ceOpanu Ha abadounHa oT 0-20 cm. Hammre pesyntatu mokaszaxa, 4e OpoAT Ha
KYJITUBUPYEMHTE XeTepoTpodHu OakTepuu u kKorus Ha 16S rRNA renn HamansBa B AbJITOCPOYHO
3aMBPCEHM C TEKKHM MeTanu nousu. Pasmpenenenunero Ha 16S rRNA rennute komus ce Biusie
TJIaBHO OT KOHIEHTpALMsATa Ha TEKKH METall, KaKToO U OT BUJa Ha 3eMenon3BaHeTo. [Ipunuunen
KOMIIOHEHTEH aHalu3 Oellle W3IOJ3BaH 3a BU3yalM3HpaHE HAa BPB3KUTE MEXAY OOMIMETO Ha
OakTepuu, PU3NKO-XUMUYHHUTE CBOWCTBA HA TIOYBATa U MecTara Ha mpobos3emaHe. Pezynrature
MOKa3BaT, 4e IMO-MaJKO 3aMBbPCEHUTE MECTa Ca IPYNHUPaHH B €IMH KII'bCTEP ¢ Hal-roisM Opoit 16S
r RNA reHHu xomus, JOKaTO Hai-3aMBPCEHOTO MSCTO ce 00oco0siBa B oTmenHa rpymna. Tosa
pOoy4YBaHe MOJYEPTaBa, Y€ 3aMbPCSIBAHETO C TEKKU METAJIN M 36MEIOJI3BaHETO UMAT 3HAYUTEITHO
BB3JIEHCTBUE BHPXY OUBEHUTE OAKTEpHUU.

['7-1. Silvena Boteva, Rossen Tzonev, Anelia Kenarova, Valentin Bogoev, 2020, Common
agricultural policy, agricultural landscapes and the wildlife - the case of the
Southwest planning region in Bulgaria, Bulgarian Journal of Agricultural
Science, 26 (6), ISSN (print):1310-0351, ISSN (online):2534-983X, SJR (0.191 -
2019), Quartile: Q3 (2019) in print

Abstract: The purpose of the current study is to analyze the impact of Common Agricultural Policy
(CAP) implementation in Southwestern planning region (SWPR) in the Republic of Bulgaria (BG).
The analysis showed two opposite tendencies: decreasing of agricultural holdings number and
increasing of utilized agricultural area (UAA) per holding, which is a clear indicator of land
consolidation and UAA concentration in fewer agricultural holdings. Although results indicated
delay in this trend for Blagoevgrad District, this is a prerequisite for an extensive livestock



production which allows the conservation and maintenance of pastures and meadows, hence
improving the provided ecosystem services and supporting biodiversity conservation.

A0cTpakT: LlenTa Ha HACTOSIIOTO IPOYYBAHE € J]a C€ aHAJIM3HUpa Bb3AEUCTBUETO HA MPUIIAraHETO
Ha O6mrata cenckoctonancka nonutuka (OCII) B FOrozanaaaus paiion 3a manupane (FO3PII) B
Peny6nuka bearapust (PB). AHanu3bsT nokasza JABe MPOTHBOIIOIOXKHH TCHICHIINH: HaMallsiBaHEe Ha
Opos Ha 3eMEeNIeJICKUTE CTOMAHCTBA U YBEJIMYaBaHe Ha M3IoiI3BaHara semezencka iony (M3I1) va
CTOIAHCTBO, KOETO € SICEH MOKa3aTel 3a KOHCOIMIAIMS Ha 3eMsTa U KoHienTpanus Ha U311 B mo-
MaJIKO 3eMeJIeJICKU CTONMaHCTBa. BhIpeku e pe3ynTaTuTe Mokas3Bat 3a0aBsiHe Ha Ta3u TEHICHIUS
3a obnact braroeBrpas, ToBa € MpeArnocTaBka 3a eKCTeH3UBHO KUBOTHOBBICTBO, KOETO IIO3BOJISIBA
OMa3BaHETO M MOJIbpPXKAHETO Ha MaculiaTa ¥ JUBAJUTE, KaTO MO TO3M HA4YMH MOJ00psiBa
MPEIOCTaBIHUTE EKOCUCTEMHH YCIIYTH U TIOJTIOMAara ora3BaHeTo Ha OMOJIOrMYHOTO pa3HooOpasue.

['7-2. Mohamed Elhag, Silvena Boteva, 2020, Quantitative Analysis of Different
Environmental Factor Impacts on Land Cover in Nisos Elafonisos, Crete,
Greece, International Journal of Environmental Research and Public Health,
17(18), ISSN  (print):1661-7827,  ISSN  (online):1660-4601,  DOI:
10.3390/ijerph17186437, SJIR (0.74 - 2019), IF (2.849 - 2019), Quartile: Q2 (2019)
Scopus

Abstract: Land Cover monitoring is an essential task for a better understanding of the ecosystem's
dynamicity and complexity. The availability of Remote Sensing data improved the Land Use Land
Cover mapping as it is routine work in ecosystem management. The complexity of the
Mediterranean ecosystems involves a complexity of the surrounding environmental factors. An
attempt to quantitatively investigate the interdependencies between land covers and affected
environmental factors was conducted in Nisos Elafonisos to represent diverse and fragile coastal
Mediterranean ecosystems. Sentinel-2 (MSI) sensor and ASTER Digital Elevation Model (DEM)
data were used to classify the LULC as well as to draw different vegetation conditions over the
designated study area. DEM derivatives were conducted and incorporated. The developed
methodology is intended to assess the land use land cover for different practices under the present
environmental condition of Nisos Elafonisos. Supervised classification resulted in six different
land cover clusters and was tested against three different environmental clusters. The findings of
the current research pointed out that the environmental variables are independent and there is a
vertical distribution of the vegetation according to altitude.

AOcTpakT: MOHUTOPUHT'BT Ha 36MHOTO MTOKPUTHE € OCHOBHA 3aja4ya 3a Mo-100po pa3OupaHe Ha
IMHAMHUYHOCTTA U CJIOKHOCTTA Ha eKocucreMara. Hamuumero Ha JaHHM OT JUCTAHIIMOHHOTO
HaOIr0/IeHUE TTO100pH KapTorpagupaHeTo Ha 36METOJI3BaHETO M 3€MHOTO IMMOKPUTHE, KAaTO TOBA €
pPYTHHHA paboTa B yNpaBJIEHUETO HAa eKocucTeMuTe. KOMIIEKCHOCTTa Ha CpeIu3eMHOMOPCKUTE
€KOCHCTEMH BKIIFOUBA KOMIUIEKCHOCT Ha (pakTopuTe Ha OKOTHATA cpefa. OMUTHT 32 KOJTMYECTBEHO
u3cieBaHe Ha B3aMMO3aBUCUMOCTHTE MEXKy 36 MHOTO IMTOKPUTHE B (PaKTOPUTE HA OKOJIHATA Cpesia
oemre mpoBeneH B Nisos Elafonisos, 3a 1a npeactaBu pa3HooOpa3HU M YyBCTBUTEITHH KpaiOpe:KHU
Cpean3eMHOMOpPCKU ekocuctemu. Jlanaute ot cenzopa Sentinel-2 (MSI) u nmanaure ot ASTER
uudpoB Mozen 3a HaaMmopcka BucoumHa (DEM) 0Osxa wm3mon3BaHW 3a Kiacuduimpane Ha
3€MENOJI3BaHETO U 3€MHOTO MOKPUTHE, KAaKTO M 3a OuyepTaBaHE Ha pa3lMYHHU BereTallMOHHH
YCIIOBHS B OTIpeieieHaTa 30Ha 3a u3cienane. DEM nmpou3BoaHu Osixa MpOBEACHU M BKIIIOUSHH B
aHanu3a. PazpaboTeHara METO1010THs € IpeiHa3HaueHa 3a OIICHKA Ha 3eMEeTOJI3BaHeTO U 3eMHOTO
MOKPUTHE 32 Pa3IUYHU TPAKTUKU MPH HACTOSMIOTO CHCTOSIHME Ha OKOJHATa cpela Ha Nisos
Elafonisos. Kontponupanara xnacudukanus A0BeAE 10 IIECT Pa3iu4HU KIIbCTEPH Ha 3eMHara



MOKpUBKa U Oellle TeCTBaHa CIIPSIMO TP pasziIMyYHH KIIbCTEepa Ha OKoiHaTa cpena. Koncraramuure
OT HaCTOSAIIOTO U3CJe/IBaHe MIOKa3BaT, 4ye IPOMEHJIMBUTE Ha OKOJIHATA Cpejla Ca He3aBUCHMHU U UMa
BEPTUKAIHO Pa3NpeesIEHNE Ha PAaCTUTEIHOCTTA CIIOPE HaAIMOPCKaTa BUCOYHMHA.

I'7-3. Daniel Palov, Michaella Aleksova, Radina Nikolova, Nikolai Dinev, Anelia
Kenarova, Silvena Boteva, Roumen Dimitrov, Galina Radeva, 2020, Relationships
between soil microbial activity, bacterial diversity and abiotic factors along the
heavy metal contamination gradient, Ecologia Balkanica, ISSN (print):1314-
0213, ISSN (online):1313-9940, SJR (0.13 - 2019), Quartile: Q4 (2019) in print

Abstract: In this study, the relationships between soil abiotic factors, heavy metals content and
soil microbial activity, bacterial abundance, bacterial genotype richness and diversity were
analysed in three sites along a Cu gradient (from 53 to 860 mg kg ') and co-contaminants Zn and
Pb, located in the region of Zlatitsa-Pirdop valley, Western Bulgaria. Long-term heavy metal
contamination had a significant negative effect on soil microbial activity and our results showed
that the dehydrogenase activity (DHA) decreased along the contamination gradient with up to 79%
compared to the uncontaminated sample. The principal component analysis (PCA) showed that
DHA correlated significantly and positively with total bacterial abundance (16S rRNA gene copies)
and nitrate ions (NO3), and negatively with soil pH, heavy metals and their bioavailable forms.
Bacterial genotype diversity was mainly influenced by abiotic factors such as soil organic matter
and sand fraction of the studied sites.

AOcTpakT: B TOBa mpoyuBaHe BPB3KUTE MEXKIAy aOMOTHUYHWUTE (HAKTOPH Ha TI0YBaTa,
ChIBPKAHUETO HAa TEKKH METAIM M AaKTUBHOCTTA HAa T[OYBEHUTE MHUKPOOPTaHU3MUTE,
OaKkTepUaTHOTO OOWiIMe, OaKTepuaaTHOTO TEHOTUITHO OOraTCTBO M pa3HooOpazue Osxa
aHaIM3MpaHM Ha Tpu Mecta 1o rpaaueHT Ha Cu (ot 53 mo 860 mg kg ') m cenbreTRamM
3ambpcutenu Zn u Pb, pasnonoxenu B paiiona Ha nonuHaTa 3natuna-Ilupmon, 3anagHa bearapus.
JIbATOCPOYHOTO 3aMbpCABaHE C TEKKH METaIM MMalle 3HAuuTeNIeH OTpULIaTeNieH €(EeKT BBPXY
MUKpOOHaTa aKTHUBHOCT Ha IOYBAaTa M HAIIUTE PE3yJNTaTH MOKa3zaxa, 4e JAeXHAporeHazHara
aktuBHocT (DHA) nHamansBa mo rpaaueHTa Ha 3ambpcsaBaHe ¢ A0 79% B cpaBHEHUE C
He3aMbpceHaTa nmpoda. AHanu3bT Ha ocHOBHHUTE kKoMrioHeHTH (PCA) mokasa, ue DHA kopenupa
3HAUUTEIHO W TOJIOKHUTETHO ¢ 00moro xonmdectBo Oaktepun (16S rRNA komus Ha reHa) u
autpatHute WoHu (NO3), m orpumarenno ¢ pH Ha mouBaTa, TEXKKHTE METATM U TEXHHUTE
ouonocteniHu (opMmu. PazHooOpa3mero OT OaKTepHaIHH TEHOTUIH € TOBJIMSHO TIJIABHO OT
abuOoTHYHU (PaKTOPH KaTo MOYBEHATa OPraHUYHA MaTepus U MAChYHATa (PpaKIMsl Ha U3CIIeIBAHNUTE
MecTa.

['7-4. Mohamed Elhag, Silvena Boteva, 2020, The Canadian versus the National Forest
Fire Danger Rating Systems tested in Mediterranean forests fire Crete, Greece,
Environment, Development and Sustainability, ISSN (online):1387585X,
15732975, DOI: 10.1007/s10668-020-00799-7, SJR (0.55 - 2019), IF (2.191 -
2019), Quartile: Q2 (2019) Scopus/Web of Science

Abstract: The Canadian Forest Fire Danger Rating System (CFFDRS) and the National Forest
Fire Danger Rating System (NFFDRS) were exercised under the Mediterranean forest type
conditions of Crete Island, Greece in 2008—2009. The CFFDRS shows a high association between
the assessed values of the duff moisture content on one hand and the Fine Fuel Moisture Code and
the Duff Moisture Code on the other hand. During the designated fire seasons, there was an



insignificant association between the Fire Weather Index and the wild forest fires which are
contrary associated with wildfire occurrences. Meanwhile, the NFFDRS showed monitoring
capabilities but with the insufficient prediction of the daily fire danger in the Mediterranean forests.
During the tested forest fire seasons, there was an unstable association between the burnt area and
the fire occurrences. Consequently, there was no significant correlation between the CFFDRS and
the litter soil content. Although, CFFDRS has a higher prediction accuracy of moisture content of
some shallow roots annual plants within the studied area. The findings of the current research
emphasized that there is no single system that is adequate enough for both soil moisture content
and the annuals moisture content simultaneously.

AocTpakT: Kananckara cucrema 3a orjeHka Ha omacHoctta oT ropcku noxapu (CFFDRS) u
Hanuonannara cucremMa 3a orieHka Ha oracHocTTa oT ropcku noxapu (NFFDRS) ca nznon3sanu
MPU CPEIU3EMHOMOPCKHU TOpCKH BUA0BE Ha ocTpoB Kpur, ['bpuus npe3 2008-2009 r. CFFDRS
MOKa3Ba BHUCOKA BPB3Ka MEXKIY OICHCHHUTE CTOMHOCTH Ha CHIBP)KAHUETO HA Bllara B JIMCTHATA
MOCTUJIKA, OT €[Ha cTpaHa, u Kon 3a BnaxkHocTTa Ha ApedHOTO ropuBo U Koj 3a cbabp:kaHUETO
Ha Bjara B OPraHUYHH CIIOEBE, OT Apyra crpaHa. [lo BpeMe Ha ompelneieHUTe MOKapHU CE30HU
uMallle He3HauuTellHa Bpb3Ka Mex 1y MHekca 3a Bb3AeHCTBHETO Ha METEOPOJIOTUYECKUs (haKTop
U €CTECTBEHUTE TOPCKH MOKAPH, KOETO € B IPOTUBOIIOIOXKHA BPh3Ka Ha Bh3HUKBAHETO HA TOPCKU
noxapu. MexayBpemenHo NFFDRS mokasa Bs3M0KHOCTH 3a HaOJII0/IeHNE, HO C HeJIOCTaThuHAaTa
MIPOTHO3a 3a €XKEeJHEBHATa OMAcHOCT OT MOXKap B cpeauzeMHoMopckuTe ropu. Ilo Bpeme Ha
U3CIEIBAHUTE CE30HM Ha TOPCKM TOXKapu HMalle HecTaOWIHAa Bpb3Ka MEXKIy H3ropeHaTa
TEPUTOPHSI ¥ BBH3HUKBAHETO Ha Tokapu. ClieJOBaTEeTHO HsAMAa 3HAYUTEIHA KOpENalUs MEKIY
CFFDRS u cpabppkaHueTo Ha OpraHWYHM OCTarThlM nmouyBara. Benpeku ToBa, CFFDRS uma no-
BHCOKa TOYHOCT Ha IMTPOTHO3UPAHE HA ChABPKAHUETO HA BJIara B HAKOW €IHOTOJUIIHYU PACTCHHUS C
IUTUTKU KOPEHU B M3clieABaHaTa 30Ha. KoHCcTaTamuTe OT HACTOSIOTO U3Cie/IBaHe MoYepTaBar,
4e HIMa eIMHHA CUCTeMa, KOSTO JIa € JOCTAaThUHO aJeKBaTHA KAKTO 3a ChIBbPKAHUETO Ha BjIara B
MoYBaTa, Taka 1 3a ChAbprKaHUE Ha BJIara B €HOTOAMIIHUTE PACTCHHSI €THOBPEMEHHO.

I'7-5. Silvena Boteva, Anelia Kenarova, Stela Georgieva, Christo Chanev, Michaella
Aleksova, Galina Radeva, 2020, The resistance and resilience of soil enzymes
after the application of fungicide azoxystrobin to loamy sand soil, Ecologia
Balkanica, 2020, ISSN (print):1314-0213, ISSN (online):1313-9940, SJR (0.13 -
2019), Quartile: Q4 (2019) in print

Abstract: The use of fungicides in crop protection effectively eliminates fungal pathogens of
plants. However, they may cause changes in soil microorganisms concerning microbial ability to
mediate soil functions. The aim of the study was to evaluate the changes in soil environment, and
soil enzyme resistance and resilience (beta-glucosidase, urease, acid and alkaline phosphatases and
arylsulphatase) in a response to the increasing concentrations of azoxystrobin (Az), applied under
the trade form QuadrisR. A laboratory study was carried out for 120 days on soil mesocosms,
amended with Az in concentrations from 0.00 mg kg™! to 35.00 mg kg™!. Az soil amendment caused
changes in soil physico-chemical properties and microbial activity. Microbial responses
immediately (day 1) after Az application, showed that more resistant to the fungicide were urease,
beta-glucosidase and arylsulphatase in the opposite to the acid phosphatase, which demonstrated
high sensitivity to the chemical stress. One month later, the resistance of beta-glucosidase, urease
and acid phosphatase decreased even more compared to day 1, the resistance of alkaline
phosphatase remained unchangeable, whereas the resistance of arylsulphatase slightly increased.
The calculated resilience on day 120 manifested that enzymes were not able to recover within four



months after fungicide application to soils. Pearson correlation analysis demonstrated significant
linear relationships between Az soil residues and enzyme resistance/resilience. Our results
highlighted that the application of QuadrisR altered soil enzyme system for more than four months,
which might reflect the speed of organic matter turnover in soil, especially that of
organophosphates.

AOcTpakT: M3noi3BaHeTo Ha (QYHTHIUIM 3a 3allUTa HA KyATypuTe €()EKTUBHO EIMMHUHHUpPA
IbOHUTE TMATOTEHW TO pacTeHusATa. Te obaue Morar Jga MNPUYMHAT TPOMEHH B IOYBCHHUTE
MUKpPOOPTaHM3MH [0 OTHOIIEHHE Ha CIOCOOHOCTTa Ha MHUKPOOPraHM3MHTE Ja ydacTBaT B
nouBeHuTe QyHkuu. lenTa Ha MpPOyYBaHETO € Ja ce OICHST MPOMEHUTE B TIOYBEHATA cpeda U
YCTOWYMBOCTTA U T'bBKABOCTTA HA MOYBEHUTE €H3UMU (OeTa-TIII0K031Aa3a, ypeasa, KUCeTMHHU U
ankagHu (ocdarazu u apwicynadarasa) B OTIOBOP Ha HapacTBAIIUTE KOHLEHTPAIMM Ha
a30KcUCTpoOuH (Az), mpunarad moja Teprockara popma QuadrisR. B mpoasmxenue va 120 nuu
Oere mpoBeaeHO Ja00paTOPHO M3CIIEBAaHE BbPXY MMOYBEHH ME30KOCMOCH, C pujiaraHe Ha Az B
xonnentparmu ot 0,00 mg kg!' 10 35,00 mg kg'!'. BHeceHnsr Az npeau3BHKa TPOMEHH BbHB
(U3HKO-XMMUYHUTE CBOMCTBA © AKTUBHOCTTA HA MHKPOOPraHWU3MHUTE B  IIOYBATa.
HemnocpencrBennTe MUKpoOHU OTroBOpH (eH 1) cienm mpunaraHeTo Ha Az TOKas3BaT, 4e TIO-
ycToiuMBM Ha (QyHrMuuaa ca ypeaszara, OeTa-IMIIOKO3uMja3aTa M apuicyndarasarta,
MIPOTUBOIMOJIOKHO Ha KHCeIUHHATa ¢ocdarasa, KOATO JEMOHCTPHPA BUCOKA YYBCTBUTEIHOCT KbM
XUMUYHUA cTpec. EauH Mecell mo-KbCHO PEe3UCTEeHTHOCTTA Ha OeTa-TIII0OKo3K1a3aTa, ypeasaTa u
KHcenuHHata (ocdaTtaza HamassBa OIlle MOBEYE B CPaBHEHHE C MBPBUS JIEH, I'bBKAaBOCTTA Ha
ankanHata (ocgaraza ocraBa HEIMPOMEHEHO, JOKAaTO YCTOMYMBOCTTA Ha apuiicyndarasa Jeko ce
yBenuuaBa. M3uncienata rpBKaBOCT Ha 120-usi IeH mMoka3Ba, Y€ €H3MMUTE HE Morar jJa ce
BB3CTAHOBST B PAMKHTE HAa YETUPH MECela Clie]] MPUJIaraHeTo Ha (YHTHIHA BbPXY MOYBUTE.
Kopenanmonnusar ananus3 Ha IIUbpchbH NEeMOHCTpUpa 3HAYUTENHU JMHEHHH BPB3KH MEXKAY
ocTaThIMTe AZ B MOYBaTa M €H3MMHATA YCTOWYMBOCT/ThBKaBOCT. Hammmre pe3ynratu moguepraxa,
ye npuiaranero Ha QuadrisR mpomeHs nmouBeHata eH3MMHa CUCTEMA 3a [TOBEYE OT YETHPHU Mecela,
KOETO MOJKE J1a MTOBIIMSIE CKOPOCTTa HAa 000pOTa Ha OPraHMYHU BELIECTBA B IOYBATa, 0COOCHO Ta3u
Ha opraHogocdaTure.

['7-6. Mohamed Elhag, Silvena Boteva, 2019, Conceptual assessment of energy input-
output analysis and data envelopment analysis of greenhouse crops in Crete
Island, Greece, Environmental Science and Pollution Research, ISSN (print):
0944-1344, ISSN (online):1614-7499, DOI:10.1007/s11356-019-05544-w, SJR
(0.788 - 2019), IF (3.306- 2019), Quartile: Q2 (2019) Scopus/Web of Science

Abstract: The current study observes the input/output energy quantities and its associated financial
value, in vegetable greenhouses on Crete, Greece, for the 2015-2016 cropping seasons. The
utilized data was taken in regular direct basis for the implementation of energy input-output
analysis and data envelopment analysis. For input data analysis, four crop practices were used
tomato, pepper, cucumber, and eggplant. The outcomes of the expended majority of energy input-
output analysis showed that fertilizers count for 53%, fossil fuel counts for 16%, and electricity
counts for 12%. The mean crop and energy consumption for each crop practice were estimated as
94,036 MJ/ha and 171,950 kg/ha, 115,473 MJ/ha and 173,000 kg/ha, 81,196 MJ/ha and 128,893
kg/ha, and 146,067 MJ/ha and 209,501 kg/ha, respectively. Inputs with the biggest shares in total
inputs were manpower counts for 30%, fertilizers count for 22%, and crop protection counts for
16%. DEA method showed that the mean values of technical efficiency, pure technical efficiency,
and scale efficiency were 0.90193, 0.97272, and 0.80322, respectively. The mean scale efficiencies



were set as 0.80. The findings of this research would be valuable to the inefficient producers
undertaking into consideration the recommendations made by this method, where the overall input
in Euro could be meaningfully condensed without any reduction on the current overall output.
AbcTrpakT: Hacrosiioto npoy4yBaHe HaOJto/1aBa KOJIWYECTBATa BXOISIIA/U3XOMASIIS SHEPIHs U
CBBbp3aHaTa ¢ TOBa (PMHAHCOBA CTOMHOCT B OpaH)KEpPHUTE 32 3esieHuylr Ha ocTpoB Kput, ['bpuus,
3a pexkoature, nooutu npe3 2015-2016 r. 3non3BanuTe JaHHU ca B3ETH PETYISIPHO U TUPEKTHO
3a aHaJM3 Ha BXOJAIIATA U U3XOAIATa CHEPTHs U aHaIN3 Ha 00XBaTa Ha JaHHUTE. 3a aHAIU3 Ha
BXOJIHUTE JAHHU Ca M3MOJI3BAHU YETHUPU KYATYpPH JOMATH, IMUMEP, KPACTaBUIM U MaTJIa HKAHU.
PesynTature oT aHanu3a Ha BXOZSIIATa U U3XOJAIIAaTa €HEPrus oKa3Bar, 4ye TopoBere ca ¢ 53%
IIPUHOC, U3KOIMaeMHuTe ropusa - ¢ 16%, a enexkrpuyectBOTO - ¢ 12%. CpenHOTO KOIMYECTBO
PEKoJTa U MOTpebIeHNEe Ha SHEPTUs OT PEKOJITaTa 3a BCsIKa KyJITypa € OLEHEeHO ChOTBETHO Ha 171
950 kg/ha u 94 036 MJ/ha, 173 000 kg/ha u 115 473 MJ/ha, 128 893 kg/ha u 81 196 MJ/ha, u 209
501 kr/ha u 146 067 MJ/ha. Ha BXoza ¢ Haii-royisiM 511 B 00IIKMTE pecypcu ca paboTHaTa cuiia 3a
30%, TopoBete ¢ 22% u 3ammTara Ha KyaTypute ¢ 16%. AHaIu3bT Ha 00XBaTa Ha JaHHU TOKa3a,
4ye CpeJHHTE CTOMHOCTH Ha TEeXHHYeCKa e(EeKTHBHOCT, YUCTa TEXHUYECKAa €(PEKTHBHOCT U
edekTuBHOCT Ha Marraba ca crorBeTHO 0,90193, 0,97272 u 0,80322. Cpennara eeKTHBHOCT Ha
ckanara Oemre onpeneneHa Ha 0,80. KoHcrartanuuTe oT ToBa M3cieaBaHe Owxa OWIM IICHHH 3a
Hee(eKTUBHUTE POU3BOAUTENH, KATO B3€MAT MPEABU/ MIPETIOPHKUTE, HATIPABEHHU T10 TO3H METOI,
KBJIETO OOIIMAT MPUHOC B €BPO OM MOTBJ Ja ObJie 3HAUUTEIHO ChKpaTeH, 0e3 J1a ce HaMallsiBa
TEKYIIOTO 0010 TPOU3BOJICTBO.

['7-7. Mohamed Elhag, Tatjana Kojchevska, Silvena Boteva, 2019, EPM for Soil Loss
Estimation in Different Geomorphologic Conditions and Data Conversion by
Using GIS, IOP Conf. Series: Earth and Environmental Science, 221 (1), art. no.
012079, ISSN  (print):1755 - 1315, ISSN  (online):1755-1307,
DOI:10.1088/issn.1755-1315, SJR (0.175) Scopus

Abstract: Techniques like remote sensing and GIS are nowadays applied to evaluate erosion risk.
The real use of GIS comes from the ability to integrate spatial information as well as statistical and
analytical processes to derive spatial patterns not readily apparent to the observer. Various
methods/models have been developed to assess erosion intensity, soil loss, production of erosive
material, sediment transport etc. The Erosion Potential Method (EPM) is the most used method for
erosion risk assessment and development of erosion maps for Western and Central Balkan
countries. The main aim of this project is to construct a GIS overlay model with the use of some
basic GIS analytical functions according to the EPM. The study area covers two regions with
different geomorphologic conditions. Significant erosion processes as well as sedimentation
processes are visible on the field, especially intense erosion, as gullies, landslides, rock falls and
talus cones which are not taken into consideration with other more commonly used methods in
Europe. EPM will be employed in the GIS environment for soil loss estimation in m3/km?*/yr as
initially imposed by this method, and later data will be converted in t/ha/yr as imposed by the more
commonly used methods in Europe, which will consequently give an idea about the applicability
of the EPM model in different geomorphologic conditions to obtain compatible and comparable
results with the results obtained from other methods.

AOcTpakT: B nHemHo BpeMe ce mpuiiaraT TeXHUKH KaTo TucTaHnoHHO HaOmoaeHue u ['MC 3a
OLICHKa Ha pHicKa OT epo3us. Peamnorto msnmomBane Ha [MIC mumBa oT crmocoOHOCTTa na ce
MHTETpHUpa MPOCTPaHCTBEHA HH(OPMAIHSI, KAKTO M CTATUCTHYECKU M aHATMTHYHH MPOIIECH, 32 J1a



ce M3BIIEKAT MPOCTPAHCTBEHU TEHICHIIMH, KOUTO HE ca OYeBHUIHHU 3a HabmonaTens. Paspaborenun
ca pa3IMYHU METOAU/MOJEINH 3a OIIeHKAa Ha MHTEH3MBHOCTTA Ha €po3MsTa, 3arydoara Ha Mo4Bara,
T€HEPHUPAHETO HAa EPO3UBEH MaTepuall, TPAHCIIOPTa Ha CEAMMEHTH U JIp. MeToAbT 3a MOTEHIIMAIHA
eposust (EPM) e Hali-u3Mmon3BaHMAT METO/ 3a OIICHKA Ha PHCKa OT €po3us U 3a pa3padoTBaHE Ha
€pPO3UOHHM KapTu 3a cTpanute oT 3anaanute u Llentpannure bankanu. OcHOBHaTa LeN HA TO3U
npoekt € na ce m3rpaau GIS Momen 3a HacnarBaHe ¢ W3MOJI3BaHE Ha HAKOM OCHOBHU GIS
aHaMUTUYHU (QYyHKIMH B choTBeTcTBHE ¢ EPM. M3crnenBanata 30Ha oOXBala /Ba peruoHa c
paznuuHu reoMmopdoaoruyHu ycaosus. Ha Tepen ce 3a0ensi3BaT 3HAaUUTEIHU €pO3UOHHH IIPOLECH,
KaKTO W TPOIECH Ha yTasBaHe, 0COOCHO WHTEH3WBHA €pO3Msl, KaTo JepeTa, CBIAUUIA, CKAITHU
CBJIMYAHUS U JIEITyBUAIHUA KOHYCH, KOUTO HE Ce B3eMaT MPEeJIBUJl PU IPYTH [10-UYECTO U3IOI3BAHU
Metoau B EBpona. EPM 1ie ce u3noinssa B ycinoBusita Ha ['YIC 3a oneHka Ha 3ary0uTe Ha mousara
B m’/km?/ros1, KakTo IIbPBOHAYATHO € 3aJI0’KEHO B TO3W METOJ, a MO-KHCHO JaHHHTE IIe Obaar
npeoOpaszyBanu B t/ha/ro., KaKTO € 3aJI05KEeHO OT IM0-YeCTO U3MOI3BaHUTE METoIU B EBpoma, KoeTo
B TMOCIEACTBHE Il JAaJe MpeacTtaBa 3a npwioxkuMmoctta Ha EPM Mozena B pa3nuyHu
reoMop(oIOTHYHN  yCIOBHSI 3a TMOJy4YaBaHE Ha CHBMECTMMH W CPaBHUMH pPE3yATaTH C
pe3ynTaTUTe, MOJyYeHU OT APYTU METOIH.

['7-8. Tzvetkova, P., M. Lyubenova, 8. Boteva, E. Todorovska, S. Tsonev, H. Kalcheva,
2019, Effect of herbicides Paraquat and Glyphosate on the early development
of two plant biotests, IOP: Earth & Environmental Sciences, 221 (1), art. no.
012137, editor/s:Anete Ashton Steph Gill Kayleigh Parsons, Publisher: IOP
Publishing  Ltd, ISSN  (print):1755-1307, ISSN  (online):1755-1315,
DOI:10.1088/1755-1315/221/1/012137, SJR (0.175) Scopus

Abstract: The publication deals with the effect of herbicides paraquat (PQ) and glyphosate (G) on
germination and early development of standard test plants - garden cress (Lepidium sativum L.)
and radish (Raphanus sativus var. radiculata L.). PQ has proven environmental toxicity and its
usage is forbidden in Europe, while G is widely used in agricultural practice. Pollution of soil and
surface water with pesticides can cause a reduction in biodiversity and species abundance,
alteration in the structure of populations with consequent degradation of terrestrial communities.
Besides their ability to bioaccumulate and biomagnify along the trophic chains and thus remain in
the biotope over a long time in increasing concentrations, they can inhibit seed germination and
early development of young plants in ecosystems. The ecotoxicology tests were conducted with
200 uM, 350 uM, 500 uM, 650 uM, 800 uM, 950 uM and 1100 uM herbicides concentrations, and
a control — distilled water. The number of germinated seeds (Ek) and viable sprouts (K), length of
stems and roots, and absolute dry weight of stems, roots and leaves were used as parameters for
identifying the pesticides impact. The ecotoxicology tests showed a generally pronounced higher
toxicity of PQ compared to G. In addition, the genetic analysis using ISSR markers showed that
plants respond to herbicide stress through changes at DNA level that are in general dose-dependent
and, at least partially, stress-specific.

Abctpakr: [lyonukamusra pasriaexaac edexra Ha xepounuante napaksat (PQ) u rmudosar (G)
BBPXY KBJIHSIEMOCTTA W PAHHOTO Pa3BUTHE HAa CTAHAAPTHU TECTOBU PACTEHHS — Kpec cajara
(Lepidium sativum L.) u penmuku (Raphanus sativus var. radiculata L.). PQ uma mokaszana
TOKCHYHOCT 32 OKOJIHATA CpeJia U M3MOJI3BaHeTO My € 3a0paHeHo B EBpomna, mokato G ce u3mnon3pa
IIUPOKO B CEJICKOCTOMAHCKATA MPAKTHUKA. 3aMbPCIBAHETO HA TIOYBATA M IOBBPXHOCTHUTE BOJH C
MECTUIIMIA MOXKE JIa JIOBEJIC 0 HaMaJlsBaHEe Ha OWOJIOTHYHOTO pa3HOOOpa3ue U M300MINETO OT
BUJIOBE, MPOMSIHA B CTPYKTypaTa Ha TMOIYJAUUTE C MOCIeABala Jerpajganus Ha CyXO3eMHHTE



cbobuiectBa. OCBEH CIOCOOHOCTTAa MM Jla C€ HATPYyNBaT W OMOMarHuuImpat no TpoduyHUTe
BEpPHUTH U IO TO3M HAUMH OCTaBaT B OMOTOIA 3a JBJITO BpeMe B HapacTBallld KOHIICHTpAIUH, Te
MoOTaT Jja UHXHOUpaT MOKBIBAHETO HA CEMEHATa M PaHHOTO Pa3BUTHE HA MIIAJNTE PACTCHHS B
exocuctemure. [IpoBeieHN ca eKOTOKCUKOJIOTHYHU TECTOBE C KOHIIEHTPAIMK Ha XepOULIUIUTE OT
200 uM, 350 uM, 500 uM, 650 uM, 800 uM, 950 uM u 1100 pM u KOHTpoOJIa C AECTHIIMPAHA BOJA.
BbposT Ha nokwiHanuTe cemena (Ek) u sxxusnecnocodnute kbiHOBe (K), mbmkuHaTa Ha cThOMaTa
U KOPEHUTE U a0COJIIOTHOTO CYXO TEIJIO Ha CThOJaTa, KOPEHUTE U JINCTATa Ca U3IMOI3BAHU KaTo
napaMmeTpu 3a HUIEeHTHUUIMpPaHEe Ha BbB3ACUCTBUETO Ha MecTULUIUTE. EKOTOKCHKOIOTWYHMTE
TECTOBE MOKa3BaT OOII0 M3pa3eHa Mo-BHUCOKa TOKCHMUHOCT Ha PQ B cpaBHeHue ¢ G. OcBeH ToBa
TEHETUYHMAT aHanu3, u3noi3Ban] Mapkepu ISSR, moka3Ba, 4e pacreHusita pearupar Ha
xepOuluieH crpec upe3 npoMenu Ha HUBO JIHK, KouTo KaTo 1151710 ca 3aBUCUMU OT J103aTa U MOHE
Y4aCTUYHO, CTpec-CHeUPUUHH.

I'7-9. Margarita Neznakomova, Silvena Boteva, Luben Tzankov, Mohamed Elhag, 2018,
Non-woven Textile Materials from Waste Fibers for Cleanup of Waters
Polluted with Petroleum and Oil Products, Earth Systems and Environment, 2(2):
413-420, ISSN (print):2509-9426, ISSN (online):2509-9434,
doi:https://doi.org/10.1007/s41748-018-0048-8, SJR (0.7 — 2019), Quartile: Q2
(2019) Scopus/Web of Science

Abstract: The aim of this work was to investigate the possibility of using non-woven materials
(NWM) from waste fibers for oil spill cleanup and their subsequent recovery. Manufacture of
textile and readymade products generates a significant amount of solid waste. A major part of it is
deposited in landfills or disposed of uncontrollably. This slowly degradable waste causes
environmental problems. In the present study are used two types of NWM obtained by methods
where waste fibers are utilized. Thus, real textile products are produced (blankets) with which spills
are covered and removed by adsorption. These products are produced by two methods: the
strengthening of the covering from recovered fibers is made by entanglement when needles of
special design pass through layers (needle-punching) or by stitching with thread (technology
Maliwatt). Regardless of the random nature of the fiber mixture, the investigated products are good
adsorbents of petroleum products. The nature of their structure (a significant void volume and
developed surface) leads to a rapid recovery of the spilled petroleum products without sinking of
the fiber layer for the sampled times. The used NWM can be burned under special conditions.

Aoctpakt: llenta Ha Ta3m pabota Oemie ma ce W3ClenBa BB3MOXKHOCTTA 3a HW3IMOJ3BaHE Ha
HeTbkanu Marepuanun (HTM) orT oTmaapyHu BiakHAa 3a OYMCTBaHE HAa HE(PTEHU pasIMBH U
MOCIIEABAIIOTO UM OIOJ30TBOpsiBaHe. [IpoM3BOICTBOTO Ha TEKCTUIHH M TOTOBU MPOAYKTH
reHepHpa 3HAUYUTETHO KOJIMYECTBO TBBPAM OTMATbLHU. ['0JisiMa 4acT OT HEro ce JeMOHUpa WK ce
U3XBBPII HEKOHTpospyeMo. To3u 0aBHO pasrpakiall c€ OTHaAbK NMPUYMHSBA E€KOJOTHYHU
npobnemu. B HacTosAIIOTO M3CieBaHe ca u3noa3Banu 1Ba Buga HTM, noiay4yeHnu no MeTou, npu
KOUTO C€ M3IO0JI3BAT OTMaIb4HU BiakHa. [10o TO3M HaYMH ce MPOU3BEXIAT UCTUHCKUA TEKCTUIIHU
IPOAYKTH (Ofesla), ¢ KOUTO Pa3lIMBHUTE CE MOKPUBAT M OTCTpaHsABaT 4pe3 aacopOuus. Tesu
MIPOJYKTH C€ MPOU3BEXKIAT MO [BA METO/1a: YKPEIIBAHETO HAa MOKPUTHETO OT Bb3CTAHOBEHH BIIaKHA
ce U3BBPIIBA Ype3 3aIUITMTaHE, KOTaTO UIJHM ChC CIELUMATCH JW3ailH NMPEeMHHABAT Ipe3 CJOoeBe
(urmoHabWBaHe) WK Upe3 3allIMBaHe ¢ HUIIKH (TexHojorus Maliwatt). HezaBucumo ot ciyqaitaust
XapakTep Ha BIaKHECTaTa CMeC, U3CJICABAHUTE MPOAYKTH ca J00pH afcopOeHTH Ha METPOTHHUTE
npoayktu. EcTecTBOTO Ha TAXHaTa CTpyKTypa (3HauuTeleH o0eM Ha KyXMHa M pa3BHUTa
MOBBPXHOCT) BOJM J10 OBbpP30 ChOMpaHe Ha PA3NATHTE METPOIHH NPOJYKTH, Oe3 MOThBaHE Ha



BJIAaKHECTUs! cJoW 3a mpoOHuMTe BpemeHa. M3momsBanust HTM moxe na Obae M3ropeH mnpu
CIICLIMAJIHU YCIIOBHH.

['7-10. Silvena Boteva, Anelia Kenarova, 2017, Impact of methane concentration and
temperature on the activity of a methanotrophic strain isolated from a
municipal landfill, Comptes rendus de I’ Acade'mie bulgare des Sciences, 70(9):
1271-1278, ISSN (print):1310-1331, ISSN (online):2367-5535, SJR (0.21), IF
(0.27), Quartile: Q2 Scopus/Web of Science

Abstract: The aim of the study was to analyse the effects of methane concentration and
temperature on methanotrophic bacteria MM, isolated from municipal landfill soil cover. In a
microcosm experiment, series of glass bottles, inoculated with cell suspension of MMI1, were
cultured under sterile methane-air atmosphere for four days varying methane (substrate)
concentration and environmental temperature. The effects of increasing CH4 concentration and
temperature on the rate of CH4 oxidation were evaluated by the accumulation of formaldehyde per
unit of bacterial biomass. The highest rate of CH4 oxidation was measured for the microcosm
having headspace gas saturation of 30% CH4. The MM1 showed high CH4 oxidation rates in the
temperature range from 15°C to 45°C, and very low at 5°C. The growth rate increased with
increasing methane concentrations and reached its maximum at 30% CH4. The lowest bacterial
growth rate was measured at 5°C (n = 0.036 h™!, corresponding to 8 h 22 min). When rising the
temperature with 10°C the bacterial growth increased up to p = 0.094 h™', and further rise in the
temperature did not have significant effect on p. Results indicated that the studied methanotrophic
bacterial strain was able to oxidize CH4 under wide range of methane concentrations and
temperatures. These properties determine the capacity of MMI1 as a potential agent for
bioremediation programmes applying bacteria into landfill soil cover in order to reduce CHgy
emissions.

AbcTtpakr: LlenTta Ha u3cnenBaHeTo Oelle Aa ce aHATIU3UPAT e(PEKTUTE OT KOHIEHTpalusATa Ha
MeTaH M TeMIiepaTypara BbpXy MeTaHoTpodHuTe Oakrepun MMI, w3ommMpaHu OT TOYBEHATA
MOKPUBKa Ha OOIIMHCKO JIeTno. B ekcriepuMeHT ¢ MHKPOKOCMOC, TIOPEIUIia OT CThKICHH OyTHIIKH,
WHOKYJIUPAHU C KJIEThYHA cycneH3us Ha MMI, ce KkynTuBupar B cTepuiHa atMocdepa MeTaH-
BB3MIyX B MPOABIKCHUE HA YETUPH JHH C MPOMsHA Ha KOHIIGHTpAIMsITa HA MeTaH (cyocTparT) u
TeMIlepaTypara Ha OKoJHata cpefa. EQextute ot yBenuuaBaHeTo Ha KoHUeHTpauuara Ha CHs u
TeMIlepaTypara BbpXY CKOpocTTa Ha okucisBane Ha CHs ce omeHsBaT upe3 HaTpylBaHe Ha
dbopmanexua 3a equHAIA OakTepuanHa 6momaca. Hali-Bucokara ckopocT Ha okucisiBane Ha CH4
€ u3MepeHa 3a Mukpokocmoca, umail 30% nacumane ¢ CHs. MM moka3Ba BUCOKa CTEIEH Ha
okucienne Ha CHs B temnepatypuusi nuanazoH ot 15°C nmo 45°C u mHoro Hucka npu 5°C.
CkopocTTa Ha pacTex ce yBeJIMyaBa ¢ yBelIMYaBaHe Ha KOHIIGHTPALUUTE Ha METaH U JJOCTUTA CBOSI
MakcumyM nipu 30% CHg. Hali-HucKaTa cKOpoCT Ha pacTexk Ha OakTepuuTe € usmepena mpu 5°C
(u = 0,036 h™!, crorBercTBama Ha 8§ h 22 min). Ilpu nmoBumasane Ha Temmeparypata ¢ 10°C
pacTexxbT Ha OakTepunte ce yBenudana 10 U = 0,094 h™! xaTto mo-HaTaTHIIHOTO TTOBUIIIABAHE HA
TeMIIepaTypara He OKa3Ba 3HAYUTEITHO BIUSHUE BHPXY | Pe3ynTarure mokassar, 4ye M3CaeIBaHUSAT
MetaHoTpoen OakrtepuaneH mam e ycrsia ga okucaun CHs4 mpum mmpok nuama3oH OT
KOHIIEHTpAlluy Ha METaH U TemrepaTypH. Te3n cBoiicTBa omnpeaensaT kananurera Ha MMI1 karo
MOTEHIIMAaJIeH 3a BKIIIOUYBAaHE B MPOrpaMHu 3a OropeMeaualys, npuiaramy 0akTepruu B OYBEHATa
MOKPHBKA Ha JIETIOTO C [1e] HaMmamsBaHe Ha emucuute Ha CHa.



I'7-11. Silvena Boteva, Anelia Kenarova, 2017, Oil contamination of sandy and loamy
alluvial soils and its impact on indigenous bacteria, Comptes rendus de
I’ Acade'mie bulgare des Sciences, 70(6): 803-812, SJR (0.21), IF (0.27), Quartile:
Q2 Scopus/Web of Science

Abstract: The aim of the study was to analyse the effects of oil contamination on bacterial
communities in soil. In a microcosm experiment, alluvial soils with different textures (sandy and
loamy) and crude oil with different specific densities were used. The experiment was based on the
enumeration of bacterial heterotrophic populations and oil degraders through the use of
conventional plating techniques. Additionally, the dehydrogenase activity of soil bacteria was
followed throughout the experiment which lasted seven months. Soil amendment (5%) with crude
oil caused slight increase in the total number of heterotrophic bacteria, especially in sandy soils.
More evident were the stimulation effects of the contaminant on oil degraders and dehydrogenase
activity--more than 2000 times increase in the number of oil degraders and more than 35 times
increase in dehydrogenase activity. The in-time patterns of changes in bacterial parameters were
specific depending on soil texture (heterotrophic bacteria and dehydrogenase activity) and oil
density (oil degraders). The rate of oil degradation correlated significantly with the number of oil
degraders, manifesting the shifts in soil bacterial communities under the power of oil inputs.
Results obtained in the present study indicated that soil bacteria were able to adapt to the crude oil
in concentration of 5% and to take part in the natural bioremediation and recovery of soil.
AbcTtpakrt: Llenra Ha n3caeIBaHETO € Ja ce aHAIM3UpaT e(hEeKTUTE OT 3aMbpCsABaHE C HEPT BHPXY
MOYBEHU OaKTepHalHu choOIIeCTBa. B eKciepuMeHT ¢ MUKPOKOCMOC ca M3IMOJ3BaHH alyBHAIHU
MOYBH C pa3NUyHA CTPYKTypa (MSIChYHU M TIMHECTH) U CYpoB HE(T C pa3iuuHa crenuduyuHa
IIBTHOCT. EKCHEpHMEHTHT ceé OCHOBaBa Ha mpeOposiBaHE Ha OaKTepHAHU XeTepoTpodHU
MOMYJTAllMA U JIETPAAaTOpPH HAa MAaciO 4Ype3 U3IMOJI3BAaHE Ha KOHBEHIIMOHATHH KyITHBAI[MOHHU
TexHuku. OCBeH TOBa, MO BpeMe Ha EKCIIEpUMEHTa, KOWTO MpOABIDKAaBa CEIeM Mecela, ce
npociieAsBa W HMMEHEHHETO Ha JEXUAPOreHa3HaTa AaKTHBHOCT Ha IIOYBEHUTE OaKTepuH.
JloGaBsiHeTo B mouBaTa Ha cypoB HeT (5%) moBene A0 JIeKO yBeTU4YeHHE Ha oOuus Opoit
xeTepoTpodHH OakTepuu, 0COOEHO B MECHUIMBU MOUYBH. [l0-04eBUIHM OsfXxa CTHUMYIHPAIIUTE
edeKTH Ha 3aMbPCUTENS BHPXY METPOIHUTE JETPaJaTOPH U JIeXUAporeHa3HaTa aKTUBHOCT - HaJ|
2000 mpTH yBenMueHHE Ha Opos Ha METPOJHUTE AETrpajaTopd M Haja 35 MBbTHU yBEIWYCHHE HA
NeXUIporeHa3HaTa aKTHUBHOCT. BpemeBuTe TEHIEHIIMM Ha NPOMEHUTE B OaKTepUaTHHUTE
napaMeTpH ca creliuGpuuHN B 3aBUCHMOCT OT CTPYKTypaTa Ha moyBara (XxerepoTpodHu 6akrepun
W aKTUBHOCT Ha JEXUJPOreHas3ara) U IIIbTHOCTTAa Ha HedTa (meTponHu aerpaaaropu). CkopocTra
Ha Jerpajanus Ha Hedra Kopenupa 3HAUUTENHO C Oposl HAa METPOJIHUTE JerpajaTopH, KOETO
MOKa3Ba NMPOMEHU B MOYBEHUTE OaKTEepHaIHU CHOOIECTBA MOJ] BIUSIHUE HA U3MOJ3BaHUS HE(T.
Pesynrature, momydeHH B HACTOSIIOTO NPOYyYBaHE, MOKa3BaT, Y€ MOYBEHUTE OAKTepHH ca B
CBCTOSTHUE JIa Ce aJaNTUpaT KbM CypoBus He(T B KOHIIeHTpaus 5% U J1a yuacTBaT B eCTeCTBEHATa
OuopemenuaIys 1 Bb3CTAHOBSIBaHE Ha I10YBATA.

I'7-12. Mohamed Elhag, Silvena Boteva,2017, Understanding of the Geomorphological
Elements in Discrimination of Typical Mediterranean Land Cover Types, IOP
Conf. Series: Earth and Environmental Science, 95 (4), art. no. 042041, ISSN
(online):1755-1307,  DOI:10.1088/1755-1315/95/4/042041,  SJR  (0.149)
Scopus/Web of Science



Abstract: Quantification of geomorphometric features is the keystone concern of the current study.
The quantification was based on the statistical approach in term of multivariate analysis of local
topographic features. The implemented algorithm utilizes the Digital Elevation Model (DEM) to
categorize and extract the geomorphometric features embedded in the topographic dataset. The
morphological settings were exercised on the central pixel of 3x3 per-defined convolution kernel
to evaluate the surrounding pixels under the right directional pour point model (D8) of the azimuth
viewpoints. Realization of unsupervised classification algorithm in term of Iterative Self-
Organizing Data Analysis Technique (ISODATA) was carried out on ASTER GDEM within the
boundary of the designated study area to distinguish 10 morphometric classes. The morphometric
classes expressed spatial distribution variation in the study area. The adopted methodology is
successful to appreciate the spatial distribution of the geomorphometric features under
investigation. The conducted results verified the superimposition of the delineated
geomorphometric elements over a given remote sensing imagery to be further analyzed. Robust
relationship between different Land Cover types and the geomorphological elements was
established in the context of the study area. The domination and the relative association of different
Land Cover types in corresponding to its geomorphological elements were demonstrated.
Abctpakt: KOIMUECTBEHOTO ompeneinsHe Ha TeoMOP(HOMETPUYHHTE XapaKTEPUCTHKH €
OCHOBHHUST TPOOJIeM Ha HACTOSIIOTO MpoyduBaHe. KolM4ecTBEHOTO onpeleNsiHe ce OCHOBaBa Ha
CTaTUCTUYECKHS MTOJIXOJ] [0 OTHOILIEHHE HA MHOTOBAPHAHTHUS aHAJIN3 HA MECTHUTE TOMOTrpad)CKu
XapaKTePUCTHKH. BHEIPEHUAT anropuThM M3I03Ba IM(PPOB MOJEN 32 HAIMOPCKA BUCOYMHA 32
KaTeropusupaHe M U3BIMYAaHE Ha TeoMOp()OMETPHUYHU XapaKTePUCTUKH, BIPAZCHU B
tonorpadckust Habop ot JaHHU. Mop(dOoIOrHIHUTE 0COOCHCTH C€ HACTPOMBAT BHPXY IIEHTPATHUS
nuKcen ot 3x3 Ha JeUHUPAHO SIIPO HAa OI'bBAHE, 3a J1a CE OIICHAT OKOJHHUTE MUKCENN M0 MOJIeNa
Ha JIICHO HacodeHaTa Touka (D8) Ha asuMyTHUTE ToukH. bele HanpaBeH anropuThM 0€3 Haa30p
10 OTHOILIEHNE HAa UT€paTUBHATA CAaMOOPIraHM3Hpallla ce TEXHUKa 3a aHanu3 Ha JaHHu (ISODATA)
Ha ASTER GDEM (I'moGanHa nuruTaigHa KapTa 3a HAJAMOPCKAa BHCOYMHA) B TPAHUIIUTE Ha
olpeliesieHaTa 30HAa 3a H3ClenBaHe, 3a Ja ce pasrpanuyar 10 mopdomerpuuHu Kiaca.
MopdoMeTpuIHUTE KITAaCOBE IMMOKa3axa BapHallis Ha IIPOCTPAHCTBEHOTO paslpeiesieHue B palioHa
Ha n3cnenBane. [Ipuerara MeTo10J10TUS YCIIELTHO OLIEHIBA TPOCTPAHCTBEHOTO pa3NpeeieHue Ha
U3CJIeIBAaHUTE TEeOMOP()OMETPUYHU XapaKTepUCTUKU. [lomydeHHWTe pe3ynTaTH MOTBhPAUXa
HACJIaTrBaHETO Ha OYEPTAaHUTE I'eOMOPPOMETPUYHU E€IEMEHTH BBPXY NAJCHO H300paKeHHe OT
IMCTAaHIIMOHHOTO HAOIIOJICHHE, KOETO J1a ObJie JOIBITHUTEIHO aHATM3UPAHO. Y CTAaHOBEHA € CHUJTHA
BPB3Ka MEX/Y Pa3IMYHUTE THUIIOBE 36MHO MOKPHUTHE U T€OMOP(OIOrHYHHUTE €IeMEHTH B paiioHa
Ha u3cieBaneTo. Jloka3aHo € JOMHHUPAHETO U OTHOCHTEITHATA aCOIMAIINS Ha PAa3TMYHUTE TUTIOBE
3€MHO MOKPUTHE B CHOTBETCTBUE C HETOBUTE T€OMOP(OIOTUYHH €JIEMEHTH.

['7-13. Mohamed Elhag, Silvena Boteva, 2016, Mediterranean Land Use and Land
Cover Classification Assessment Using High Spatial Resolution Data, IOP
Conference Series: Earth and Environmental Science, 44 (4), art. no. 042032, ISSN
(online):1755-1307, doi:10.1088/1755-1315/44/4/042032, SJIR (0.199)
Scopus/Web of Science

Abstract: Landscape fragmentation is noticeably practiced in Mediterranean regions and imposes
substantial complications in several satellite image classification methods. To some extent, high
spatial resolution data were able to overcome such complications. For better classification
performances in Land Use Land Cover (LULC) mapping, the current research adopts different
classification methods comparison for LULC mapping using Sentinel-2 satellite as a source of high



spatial resolution. Both of pixel-based and an object-based classification algorithms were assessed;
the pixel-based approach employs Maximum Likelihood (ML), Artificial Neural Network (ANN)
algorithms, Support Vector Machine (SVM), and, the object-based classification uses the Nearest
Neighbour (NN) classifier. Stratified Masking Process (SMP) that integrates a ranking process
within the classes based on spectral fluctuation of the sum of the training and testing sites was
implemented. An analysis of the overall and individual accuracy of the classification results of all
four methods reveals that the SVM classifier was the most efficient overall by distinguishing most
of the classes with the highest accuracy. NN succeeded to deal with artificial surface classes in
general while agriculture area classes, and forest and semi-natural area classes were segregated
successfully with SVM. Furthermore, a comparative analysis indicates that the conventional
classification method yielded better accuracy results than the SMP method overall with both
classifiers used, ML and SVM.

AbctpakT: OparmenTanuara Ha JaHamadTa e 3a0enexnMa B Cpelu3eMHOMOPCKUTE PETHOHU H
npernosiara 3HAYUTEIHU YCIOKHEHUS TPHU HSKOM METOAM 3a KIacU(pHUKAIMSI Ha CaTeIUTHH
nzobpaxkeHus. Jlo M3BecTHa CTEMEH, JaHHUTE C BHUCOKA MPOCTPAHCTBEHA pa3ieiUTeIHA
CIIOCOOHOCT yCIiAXa Ja TMPeoJoNIesIT MOJO00HM YCIOKHEHHs. 3a T0-A00pH pe3yiaTaTH B
KiIacuukanusaTa Mpu KapTUpaHe HA 3€MHO MOKPUTHE/3€METONI3BaHe, HACTOSAIIOTO H3CJICABAHE
CpaBHSBA Pa3lIMYHU METOAM Ha KiacH(HKaluMs 3a KapTHpaHe Ha 36MHO ITOKPHUTHE/3EMETION3BaHE,
U3IMON3BAaKKU caTenuT Sentinel-2 KaTO WM3TOYHMK HA BUCOKA IPOCTPAHCTBEHA pa3ieiIUTEHA
CTIIOCOOHOCT. bsixa OIleHeH! KaKTo alrOpUTMUTE 3a Kiacudukanus, 6a3upaHy Ha MMUKCENHU, TaKa U
Te3u 0a3upaHu Ha OOCKTH: Oa3MPaHUAT HA MUKCETU MOIXO/ U3IOJI3Ba AITOPUTMHU C MaKCUMaIHA
BEPOSITHOCT W allTOPUTMH 32 HM3KYCTBEHAa HEBPOHHA MpEXa, METOJ] Ha OIOPHUTE BEKTOPU H
kinacudukanuaTa Ha OOEKTH, M3IMOJN3BaIla KJIACU(PHUKATOpPa HAa MPUHIUIA HAaN-OJIM3KUS CHCE.
[TpusoxeH e mporec Ha CTpaTHPHUIUPAHO MACKUPaHe, KONTO HHTETpHpa MpoIiec Ha MPOAPEKIaHe
B KJIACOBETE BH3 OCHOBA HA CIIEKTPAJIHH KOJieOaHHsI Ha cyMara OT MecTara 3a 00y4eHHUe 1 TECTBAHE.
Amnanu3 Ha o0m1arta ¥ HHIUBHIyaJTHa TOYHOCT Ha Pe3yJITaTUTE OT KiIacH(UKAIUATA U HA YSTHUPHUTE
METO/a pa3KpuBa, uye KiIacHu(pUIHUpaHETO upe3 METO/a Ha OMOPHUTE BEKTOPH € Hal-e(eKTHBEH
KaTo ISUI0, KaTO pa3rpaHuyaBa IOBEYETO KJIACOBE C HAal-BUCOKAa TOYHOCT. MeTOabT Ha Haii-
ONMU3KHUS ChCEJl YCIIs Jla Ce CIIPAaBU C KIACH(PHUIMPAHETO HA U3KYCTBEHH NMOBBPXHOCTHU KATO IO,
JOKaTO KIJIACOBETE Ha 3EMEJCJICKUTE PAOHU M KJIACOBETE TOPCKH U TOJYECTECTBEHH 30HH OsXa
CerperupaHy YCIEUIHO C METoJa Ha OMOpPHUTE BeKTOpH. OCBEH TOBa, CPaBHUTENICH aHAIHU3
MOKa3Ba, Y€ KOHBEHIIMOHATHHUAT METOJ Ha KJIacu(UKAIKs J]aBa MO-TOYHU PE3YIITAaTH, OTKOJIKOTO
METO/a Ha CTpaTU(UIIUPaHO MacKHpaHe KaTo LSJIO C IBAaTa U3IOJI3BAHU aJITOPUTMH - MAKCUMaJIHA
BEPOSITHOCT U METO/Ia Ha OTIOPHUTE BEKTOPH.

['7-14. Silvena Boteva, Anelia Kenarova, Galina Radeva, Ivan Traykov, Valentin Bogoev,
Community dynamics of pelagic bacteria in the high mountain lake Bubreka —
Rila Mountain, Bulgaria, 2013, Comptes rendus de 1’Academ. bulgare des
Sciences, 66(11): 1579-1586, ISSN (print):1310-1331, ISSN (online):2367-5535,
SJR (0.205), IF (0.198), Quartile: Q2 (2013) Scopus/Web of Science

Abstract: This study analyzed the temporal dynamics in the abundance and composition of pelagic
bacterial communities inhabiting Bubreka Lake (2282 m a.s.l.), a lake of glacial origin situated in
Rila National Park (Rila Mountain, Bulgaria). Epifluorescence microscopic counting and amplified
rDNA restriction analysis(ARDRA) were used to monitor the succession of planktonic bacterial
communities. Average bacterial abundance was (40.9+40.8)x108cells 17!, as their number
fluctuated dramatically depending on the values of environmental de-terminants. ARDRA analysis



yielded time specific bacterial genetic patterns resulting in low number of bands which were unique
for each sampling time. In general, bacterial diversity was very low (H'": 1.12-1.93) decreasing
from July to September.

AOcTpakT: ToBa u3cieiBaHe aHANIM3Wpa BpeMeBaTa JMHAMHKAa B OOWJIMETO M ChCTaBa Ha
MeJaruyHu OakTepuanHu CchoOImecTBa, oburaBamm brOpeka (2282 m HagMopcka BHCOYHMHA),
€3epo ¢ JEAHWKOB MPOM3X0J], pa3moyiokeHo B Hamwonamen mapk ,,Puma“ (Puma mimanuHa,
Bbwanrapus). 3a mpocriensBaHe Ha CyKIlecHsATa Ha IJIAHKTOHHHUTE OAaKTepHalHH CHOOIIECTBa ca
U3MON3BaHU OpoeHe ¢ enuQIyopecleHTeH MHUKPOCKON U PECKTPUKIIMOHEH aHalu3 Ha
ammmuduuupana pIHK (ARDRA). Cpennoro 6aktepuanto oomiue e (40,9 £ 40,8) x 108 kinetku
1 ~ !, xaTo GpOAT UM ce MPOMEHs APACTHYHO B 3aBHCHMOCT OT CTOHMHOCTHTE Ha (DAKTOPUTE Ha
okonHara cpega. ARDRA ananu3pT naBa cneur@uYHM 3a BpeMETO OaKTepUaIHU T'€HETHYHHU
npo¢uIH, ChCTAaBEHU OT MAJIKO Ha OpOi MBUIH, KOUTO Ca YHUKATHH 32 BCIKO MpoboB3emane. Kato
1510, OaKTepHaIHOTO pazHooOpasue e MHoro Hucko (H': 1,12-1,93), HamansBaiiku OT 10U 10
CEeNTEeMBpH.

I'7.0-1. Maryiana Lyubenova, Snejana Dineva, Kristiana Cala, Branislav Dinic¢, Silvena
Boteva, 2019, Ecotoxicity of Purified Industrial Waste Water, Environment and
Ecology Research, 7(4): 208-219, ISSN (print):2331-625X, ISSN (online):2331-
6268, DOI: 10.13189/eer.2019.070402,

Abstract: Purified industrial waste water (PIWW) has been evaluated for probable toxicity using
test-systems with Pseudorasbora parva (topmouth gudgeon) and Lepidium sativum L (garden
cress). The acute toxicity of PIWW was calculated according to mortality of Pseudorasbora parva
in dilutions 1, 5, 10, 25, 50, 100 and 200 times, and distillate water (DW) was used as a control.
The LC50 has been calculated after 96 h of treatment and it was at approximately 8x (7.69) times
dilution of PIWW. The toxic effect of PIWW with and without copper ions, added as CuSO4 have
been measured using Lepidium sativum L. The comparison of the toxic effects of the same
concentrations of copper in PIWW and DW, mixed and non-mixed contamination has been
evaluated. It was found that Cu+2 has inhibitory effects on the root’s and stem’s growth of
Lepidium sativum L seeds, and that effect appears in concentrations over 2 mg/l Cu*2. The 50%
inhibition of root’s growth in DW was EC50=7.26 mg/l of copper ions, while for PIWW that
concentration was EC50 =17.23 mg/l Cu™2. The calculated EC50 for stem’s growing in DW was
54.57 mg/l Cu*? and 72.07 mg/l Cu™? in PIWW. The observed EC50 differences in DW and PIWW
perhaps are due to the formation of ligand compounds among copper cations and other impurities
in the waste water and hence as consequences the reducing of free Cu+2 or their bioavailability,
hereafter reduce copper toxicity. It was registered that PIWW diminished growth inhibitory effect
of copper ions on Lepidium sativum L seeds lessening its amount by involving free Cu*? in
complexes with other waste products.

Aoctpakrt: [Ipeuncrenara npomunuieHa ornaabyHa Boga (IIIIOB) e ouenena 3a BeposTHa
TOKCHYHOCT C TOMOINTa Ha TECTOBU CHCTeMH ¢ Pseudorasbora parva (nwpuenepka) u Lepidium
sativum L (xpec canata). OctpaTta TokcuuHocT Ha I1IIOB ce u3uncnsaBa cropes CMbpTHOCTTA Ha
Pseudorasbora parva npu paspexmanus 1, 5, 10, 25, 50, 100 u 200 et 1 gecTrinatia Boaa (/IB),
u3non3BaHa karo koutpona. LC50 e uzuuciena cien 96 h u e 6una npu npubdausurtenHo 8 (7,69)
bty paspexaane Ha [ITIOB. Tokcnunusar edgexr Ha [ITIOB ¢ u 6e3 meaau ioHH, 100aBEHU KAaTO
CuS04, e m3mepen ¢ nomorta Ha Lepidium sativum L. OrieHeHO € cpaBHEHHETO Ha TOKCHUHUTE
edhekTn Ha chiuTe KOHIeHTpammu Ha mex B IIIIOB u JIB, mpum cMeceHO W HeCMeCeHO
3aMbpcsBaHe. YcTaHOBEHO €, ue Cu 2 uMat MHXMOUTOpeH eeKT BbpPXy pacTexka Ha KOpeHa H



cTB010TO Ha ceMeHaTa oT Lepidium sativum L 1 To3u edekT ce mposiBsSiBa B KOHIIEHTPAIIMU HAT 2
mg/l Cu*?. 50% unxubupane Ha pacTexka Ha kopeHa B JIB e mpu EC50 = 7,26 mg/l menu ifoHu,
noxato 3a IITIOB Ttasu konnentparms e EC50 = 17,23 mg/l Cu*?. Uzuncnenara EC50 3a pacrexa
Ha cT010TO B JIB € 54,57 mg/l Cu™? u 72,07 mg/l Cu*? B IIIIOB. HabmogaBanuTe pa3iukd Ipu
EC50 B /IB u TITIOB Mmoxe 6u ce mbmkar Ha oOpa3yBaHETO Ha JIMTAHIAHU CHEAWHEHUS MEKIY
MEIHHUTE KaTHOHU U JPYTUTE MPUMECH B OTIAbUYHUTE BOJIU U CIEAOBATEIHO KAaTO MOCIenIa ce
HaMaJIIBaT CBOOOJHHUTE METHU KATHOHU WJIU TAXHATa OMOJOCTBITHOCT, OTTYK HATaThK HaMassiBa
1 TOKCHMYHOCTTA Ha MenTa. bemie ycranoeno, ue [1I1IOB HamansBa Bb30pensiTCTBAUS pacTexa
edeKT Ha MeJHUTE HOHU BBPXY ceMeHara Ha Lepidium sativum L, kaTo HamassiBa KOHIEHTpaIHsITa
¥IM upe3 BKIIF0OUYBAHETO Ha cBoOoaHM Cu*? B KOMIUIEKCH ¢ APYTd OTHAIbYHH IPOLYKTH.

['7.0-2. Silvena Boteva, Mariyana. Lyubenova, Hristina Kalcheva, 2019, Growth Test
with Lepidium sativam (L.) for Soil Monitoring of Sites, Part of the Bulgarian
National Soil Monitoring System, Bulgarian Journal of Soil Science, 4(1): 46-54,
ISSN (print): 2534-8787, ISSN (online): 2367-9212,
DOLI:https://zenodo.org/record/3250851#.Xi8 A9j1zbDc

Abstract: The publication deals with the application of Lepidium sativum L. biotest for the study
of soils from three sites included in the National Soil Monitoring Network. There were no
exceedances of the limit values of the soil indicators in the monitored sites. The obtained results
presented the existence of strong correlations between the bio test seeds and sprouts development
and the variation in nitrogen content and the concentration of cobalt, nickel, zinc and copper in the
soil. The results of this study have shown some possibilities for L. sativum L. usage in soil
monitoring, especially for the influence of soil nutrient elements (nitrogen) and microelements on
the plants and thus for determining soil functional capacity and ability to provide material and
support services.

Abcrtpakr: I[TyGnukanusita € cCBbp3aHa ¢ MPHIOXKEHHETo Ha Lepidium sativum L. Kato TeCTOB
00EKT 3a M3Clie/IBaHe Ha IOYBH OT TPH ITYHKTA, BKJIFOUYeHU B HarmoHanHaTa Mpexa 3a MOHUTOPHHT
Ha mouBHMTe. HsMa HaOMONaBaHW TPEBUIICHHUS HA TPAHUYHUTE CTOWHOCTH Ha TOYBCHHTE
MoKa3aTeM B M3CIeIBaHUTE MyHKTOBE. [lomyueHnTe pe3ynraT Mmoka3BaT HaJMYUETO Ha CHITHU
KOpeNaui MeX/1y pa3BUTHETO HAa CEMEHATA M KhJIHOBETE M U3BMEHEHUETO B ChIIBPKAHUETO Ha a30T
Y KOHIIEHTpAIMsITa Ha KOOANT, HUKEJ, IMHK ¥ MeJ B MouyBaTa. Pe3yiaratute oT TOBa MpOyYBaHE
MOKa3BaT HIKOM BH3MOKHOCTHU 3a M3MON3BaHE Ha L. sativum L. Ipu MOHMTOPUHT Ha I10YBATa,
0COOEHO 3a BIMSHHUETO Ha OMOTEHHHTE €JIEMEHTH B MOuBaTa (230T) U MUKPOEJIEMEHTUTE BHPXY
pacTeHusTa, U MO TO3W HAYWH 3a ONpeesisiHe Ha (YHKIIMOHATHHS KamaluTeT Ha MouyBara U
CIIOCOOHOCTTA 33 OCUTYpPSIBAHE Ha MAaTEPHAITHHU M TOIbPKAIIN YCITYTH.

I'7.0-3. Silvena Boteva, Emilia Bankova, Anelia Kenarova, Sava Tishkov, Ivan Traykov,
2015, Bacterial abundance and activity in oil polluted and restored artificial
wetlands, Annuaire de 1’Université de Sofia “St. Kliment Ohridski”Faculte de
Biologie, 332-343

Abstract: The oil industry has a great environmental risk throughout ship accidents and the impact
of waste generated during the oil refining or production of petrochemicals and their derivatives.
The waste waters of petrochemical industry commonly contain gross amounts of oil and suspended
solids. After the purification processes, in some cases the wastewaters are discharged into artificial



wetlands for sedimentation and biodegradation of refractory petrochemicals and organic matter.
This paper studied the dynamics of heterotrophic and oil-degrading bacteria in a polluted and a
restored artificial wetland of petrochemical plant concerning the local specificity of wetlands and
the seasonal changes. The oil polluted wetland was characterized both with higher water and lower
sediment abundances of heterotrophs comparing to that of restored wetland. The number of oil-
degrading bacteria was relatively similar in the two environments, except that in the sediments of
restored wetland, which exceeded up to several times the number of oil-degrading bacteria
elsewhere. The share of oil-degrading bacteria in the community of heterotrophs was higher (0.63%
vs. 0.04%) in the water column and in the sediments (3.01% vs. 0.009%) of the restored wetland
compared to the polluted one. The total activity of water and sediment heterotrophic bacteria was
not significantly different between the wetlands with average value ranging from 4.5+2.0 ug O2 I
10 5.3£1.3 nug Oz I'. In a contrast, the relative bacterial activity, calculated per cell of heterotrophs,
differed significantly between the water of polluted vs. restored wetland (81.8+182 x 10 ug O> I
U'vs. 30.3+34.4 x 10* pg Oz 1Y), and between their sediments (0.07+0.1 x 10-4 pg Oz 1! vs.
0.04£0.05 x 10* ug O2 I'Y). The ANOVA analysis indicated a significant contribution of water
temperature in the variance of heterotrophs abundance and activity, and water temperature and
wetland local conditions, both contributing in the variance of oil-degrading bacteria abundance.
AoctpakT: [leTponHaTta MpOMUIIIIEHOCT Ch3/1aBarojsiM PUCK 3a OKOJHATa cpefa Mo BpemMe Ha
KOpaOHM aBapuu M Ype3 Bb3ACUCTBUETO HA OTHAABIMTE, 00pa3yBaHu MO BpeMe Ha pauHUPAHETO
Ha MeTPOJT WK TPOU3BOJCTBOTO HA HEYTOXMUMHKAIM M TEXHUTE MPOU3BOIHU. OTHAIBbUHUTE BOIU
Ha HeTOXMMHUUYECKaTa MPOMUIIJICHOCT OOMKHOBEHO CHIBPIKAT TOJIEMH KOJMWYECTBAa METPOJ U
CYCIEHIUpaHUu TBbpAU BemecTBa. Cieq MpolecHuTe Ha MPEYNCTBaHE, B HSAKOM CIIydau
OTHaIbYHHUTE BOJAU CE U3XBBPIISAT B M3KYCTBEHH BIIAKHH 30HH 32 yTasBaHE M OMOpa3rpakJaHe Ha
TPYAHOpPAs3rpaMHUTe HEPTOXMMHUKATHM UM OpPraHWYHM BEIIeCTBAa. Ta3uW CTaTHs W3CIIe/IBa
JMHAMHUKaTa Ha XeTepoTpoHUTE U HEPTOpa3rpakaalIy OaKTepHH B 3aMbPCEHA M BH3CTAHOBEHA
M3KYCTBEHA BJIa)KHA 30HA HA HE(PTOXMMHUYECKH 3aBOJI TI0 OTHOIIICHHE HA MECTHATA CrieliduKa Ha
BJIQKHUTE 30HH U CE30HHHUTE MPOMEHHU. 3aMbpCEeHaTa ¢ MEeTPOJ BIaKHA 30HA CE€ XapaKTepU3upa
KaKTO C TI0-TOJISIMO KOJIMYECTBO BOJIA, TAKa M C IMO-HUCKO OOMIIME Ha XeTepOoTPO(H B CEAMMEHTHUTE
B CpPaBHEHHE C BBH3CTAHOBEHHUTE BIIAXKHU 30HHU. bposAT Ha Hedropasrpaxnamure OAKTEpHH. €
CPaBHHUTEITHO CXOJICH B JIBETE CPEIH, C M3KIIIOUCHHE Ha TO3M B CEIMMEHTHUTE Ha BH3CTAHOBECHA
BJIa)KHA 30HA, KOWTO HAAXBBPISA 10 HAKOJIKO MBTU Opost Ha OakTepuMTe, pasrpaxjaaiiyd Hedt
npyrazae. JlenbT Ha HedTOpasrpakganIuTe OAKTEPUUTE B XETEPOTPOPHUTE CHOOIIECTBA € TO-
Bucok (0,63% cpenry 0,04%) BbB BogHust cThia0 u B cegumentute (3,01% cpemy 0,009%) Ha
BB3CTAHOBEHATa BJaXHA 30Ha B CpaBHEHHE CBC 3amMbpceHara. OOmara akTHBHOCT Ha
XeTepoTpoHUTE OaKTEPUU OT BOJA U CEIMMEHTH HE C€ pa3inyaBa 3HAUUTEITHO MEX/Y BIKHHUTE
30HHM ChC CpeHa CToiHOCT, Bapupama oT 4,5 £ 2,0 pg O2 1! 10 5,3 = 1,3 pg 02 I''. 3a pasnuka ot
TOBa, OTHOCUTENIHATa OaKTepHajHa AaKTUBHOCT, M3YHMCIEHA Ha KIETKa OT XeTepoTpodu, ce
pa3IMuaBa 3HAYNTEITHO MEK/LY 3aMbPCEHATa U Bh3CTAHOBEHATA BJIakHa 30Ha (81,8 + 182 x 107 ug
O, I'! cpemry 30,3 + 34,4 x 10 ug Oz I'") u mexny Texnute yraitku (0,07 £ 0,1 x 10 pg Oz 1!
cpemry 0,04 £ 0,05 x 10* pug Oz I'"). Amamussr ANOVA mnokassa 3HauHuTeleH NPUHOC Ha
TeMIlepaTypaTa Ha BojJaTa B JAWHAMHUKaTa Ha OOMJIHMETO W aKTHBHOCTTa Ha XeTepoTpoduTte, a
TeMIIepaTypara Ha BoJaTa 1 MECTHUTE YCIIOBHSI HA BIIAYKHUTE 30HU 3a JHHAMUKATA B OOMIIMETO HA
HepTOpasrpaXxkaanmTe OakTepuu.

I'8-1. Lyubenova, M., S. Boteva, Biotests in Ecotoxicology: Current Practice and
Problems. -In: Soloneski S., Larramendy M.(red.). Toxicology - New Aspects
to This Scientific Conundrum. INTECH, 2016, ISBN:Print ISBN 978-953-51-



2716-1 Online ISBN 978-953-51-2717-8, INTECH, 51000 Rijeka, Croatia -
EUROPEAN UNION

Abstarct: Nowadays ecotoxicology plays the role of a theoretician — methodical unifying centre
for the optimization of man — biosphere relations and sustainable existence of life on the Earth. The
main basis for its development is the classical toxicology—studies of chemical compounds’ effects
on man, but ecotoxicology is the original part, following it. According to the modern concept, the
ecotoxicology is a science for migration, transformation and utilization of different toxic
ingredients (with organic, inorganic or organic-mineral chemical nature; with natural biotic or
abiotic origin and artificial, mainly anthropogenic origin) in the environment and their impact on
Macrobiological systems with different levels of integration as groups of individuals, population,
community, ecosystem, etc. studied in ecology. In this chapter, the types of ecotoxicological tests
are discussed in detail with a set of examples about used species, advantages and disadvantages of
different types of toxicity testing. The application of exposed natural ecosystems or man-made
analogue systems is also commented as the environmentally more realistic approach for
ecotoxicological testing. These test systems are increasingly becoming in aquatic ecotoxicology
practice, but they are contemporary challenge in terrestrial testing. The development of test systems
for realistic assessment of contaminant toxicity is essential for the efficient control of human
influence on the environment.

AOcTpakT: B Hamm OHU EKOTOKCHUKOJIOTHSTa UIpae poJisiTa Ha TEOPETHKO - METOAUYECKH
o0enMHSABAIl LEHThP 32 ONTHMM3ALMS Ha OTHOIICHUSATA YOBEK - OWocdepa M YCTOWYHMBO
CBIIIECTBYBAHE Ha JKMBOTA Ha 3emsTa. [ TaBHaTa OCHOBA 3a HEMHOTO pa3BUTHE € KiIacH4ecKaTa
TOKCHKOJIOTHS - M3CJICIBAHUS Ha BB3JICHCTBHETO HA XUMHUYHHUTE CHEIUHEHUSI BHPXY YOBEKa, HO
€KOTOKCHKOJIOTHSTa € OPUTHHAIHATA YacT, KosTO s cieasa. Criopes chBpeMeHHaTa KOHIICTIIUS
EKOTOKCHKOJIOTHTA € HayKa 3a MUTpalus, TpaHchopMaryst 1 U3MoI3BaHe Ha Pa3TUYHU TOKCUYHU
CBbCTaBKM (C OpraHWYeH, HEOPraHWYeH WM OpPraHWYHO-MHHEPAJCH XHMHYEH XapakTep; C
€CTEeCTBEH OMOTHYEH MM a0MOTHYEH MPOU3XO0/1 U U3KYCTBEH, IIABHO aHTPOIIOTEHEH MPOU3X0/) B
OKOJIHATa Cpejia U TIXHOTO BB3JICHCTBHE BHPXY MaKpOOHOJIOTHYHUTE CHCTEMH C PAa3INYHUA HUBA
Ha MHTErpanys KaTto rpylny WHAWBUIH, TOMYIAIHs, ChOOIECTBO, EKOCUCTEMA U Jp., U3y4aBaHU B
eKoJIOTHITA. B Ta3u riaBa BHI0BETE €KOTOKCUKOJIOTUYHU TECTOBE ca 00ChIeHU OpOOHO ¢ Habop
OT MPUMEPH 32 U3MOI3BAHHU BUAOBE, MPEIMMCTBA U HEIOCTAThLU HA PAa3IMYHUTE BHJIOBE TECTBAHE
3a TOKCHYHOCT. [IpmiaraneTo Ha OTKPUTH NPHUPOJHU EKOCHCTEMH HJIHM Ch3[aJICHH OT YOBEKa
aHAJIOTOBU CHCTEMH CBIIO C€ KOMEHTHpPAa KaTO EKOJOTHYHO IMO-PEaTMCTHYEH TOJXO0X 3a
€KOTOKCHKOJIOTHYHU TeCTOBe. Te3W TecT CHUCTeMH BCEe IIOBeYe C€ CpelmaTBbB BOJHA
€KOTOKCHKOJIOTHYHA MPAaKTHUKa, HO T€ Ca ChbBPEMEHHO NPEAM3BHKATEICTBO U INPH HA3eMHHUTE
TecToBe. Pa3paboTBaHETO HA TECTOBU CHCTEMH 3a PEAMCTUYHA OIEHKA Ha TOKCHYHOCTTA € OT
CBHIIECTBEHO 3HAaYEHHUE 32 €(DEeKTUBHUS KOHTPOJI HA YOBEUIKOTO BIUSHHE BBPXY OKOJIHATA CpeJa.

I'8-2. Anelia Kenarova, Silvena Boteva, Functional Diversity of Microorganisms in
Heavy Metal Polluted Soils, In: Sherameti I and Varma A, (eds) Heavy Metal
Contamination of Soils: Monitoring and Remediation”, series “Soil Biology”,
Springer, v. 44, pp 245-257, ISBN:978-3-319-14526-6

Abstract: In this chapter, we summarize the results from studies designed to assess the impacts of
heavy metal pollution on the physiology of soil microorganisms based on a variety of commercially
available assays (Biolog and MicroResp) of community substrate use. The results and conclusions
from these studies are contradictory, depending on the metal concentrations and speciation, local



environmental characteristics, and finally the different interpretations by the authors of the actual
levels of pollution. In general, low and moderate levels (according to the Nemerow index) of metal
pollution do not affect carbon use ability and functional diversity of the impacted microbial
communities, as opposed to high metal pollution levels where significant adverse effects are
recorded as functional responses of microbial communities to metal stress. Microbial functional
responses to metal stress were observed as reduced catabolic activity and functional diversity,
preferential community shifts from one carbon substrate use to another, and/or increased pollution-
induced community tolerance. Finally, the microbial responses are summarized in the context of
the modifying effects of the local environment on metal toxicity.

A6cTpakT: B Tasu riaBa o0o0IaBaMe pe3yiITaTUTe OT MPOYYBaHUS, IPEIHAZHAUCHH J1a OICHST
BB3/ICHCTBUETO HA 3aMBPCABAHETO C TEXKKHM METAIM BBPXY (HU3UOJOTHATA HA IIOYBEHUTE
MHUKPOOPTaHW3MH Bb3 OCHOBA HA PA3IMYHH HAJTUYHH THProBcku aHanu3u (Biolog m MicroResp) 3a
U3II0JI3BaHE Ha CyOCTpaT OT choOIecTBara. PesynraTure u 3aKIl0UeHUATa OT TE3H IPOYUBAHUS Ca
MPOTHBOPEUYNBH, B 3aBUCHMOCT OT KOHIICHTPAIIMUTE U BHOBETE METAJIN, MECTHUTE €KOJIOTUIHU
XapaKTePUCTHKU M HAKpasi pa3InYHUTE HHTEPIIPETALIUN OT aBTOPUTE HA IEHCTBUTEITHUTE HUBA HA
3aMmbpcsiBaHe. KaTo 110 HHCKWTE M yMEpeHWTe HuBa (cmopen uHAekca Ha HemepoB) Ha
3aMBpPCSABAHETO C METalM HE 3acsiraT CHocOOHOCTTa 3a U3IOJN3BaHE Ha BBIVIEPO] U
(YHKIIMOHATTHOTO pa3HOOOpa3re Ha 3aCETHATUTE MUKPOOHH CHOOIIECTBA, 32 Pa3JIMKa OT BUCOKUTE
HUBA Ha 3aMbPCSIBaHE C METAJH, KbAETO 3HAYUTEIHN HEOIAronpUsiTHH €(EeKTH ce OTUYUTAT KaTo
(YHKIIMOHATTHU PEaKIMd Ha MUKPOOHUTE OOIIHOCTH KBM CTpeca OT MeTaaud. MHKpOoOHHUTE
(YHKIMOHATHM pPEakUMHd Ha METAJHUS CTpec ce HaOmoJaBaT KaTo HaMaleHa KaraboyiHa
aKTUBHOCT M (DYHKIIMOHATTHO pa3HoOoOpa3ue, npedepeHInaiIHo IpeMruHaBaHe OT yroTpeda Ha eTuH
BBIJIEPOJICH CyOCTpaT KbM JIPYT M/MITM MOBUIIIEHA TOJIEPAHTHOCT Ha ChoOIIecTBaTa, IPeI3BUKaHA
oT 3ambpcsBaHe. W Hakpas, MHKpPOOHHUTE peakiuu ca o0000mEeHn B KOHTEKCTa Ha
MouduIHpaluTe eheKTH Ha MECTHATA Cpelia BbPXY TOKCHYHOCTTAa HAa METAJIUTE.



