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Abstract. Radionuclide and heavy metal
contamination influences the composition and
diversity of bacterial communities, thus adversely
affecting their ecological role in impacted
environments. Bacterial communities from
uranium and heavy metal-contaminated soil
environments and mine waste piles were analyzed
using 16S rRNA gene retrieval. A total of 498
clones were selected, and their 16S rDNA
amplicons were analyzed by restriction fragment
length polymorphism, which suggested a total of
220 different phylotypes. The phylogenetic
analysis revealed Proteobacteria, Acidobacteria,
and Bacteroidetes as the most common bacterial
taxa for the three sites of interest. Around 20-30
% of the 16S rDNA sequences derived from soil
environments were identified as Proteobacteria,
which increased up to 76 % (mostly
Gammaproteobacteria) in bacterial communities
inhabiting the mine waste pile. Acidobacteria,
known to be common soil inhabitants, dominated
in less contaminated environments, while
Bacteroidetes were more abundant in highly
contaminated environments regardless of the type
of substratum (soil or excavated gravel material).
Some of the sequences affiliated with
Verrucomicrobia, Actinobacteria, Chloroflexi,
Planctomycetes, and Candidate division OP10
were site specific. The relationship between the
level of contamination and the rate of bacterial
diversity was not linear; however, the bacterial
diversity was generally higher in soil
environments than in the mine waste pile. It was
concluded that the diversity of the bacterial
communities sampled was influenced by both the
degree of uranium and heavy metal contamination
and the site-specific conditions.

Pe3ome. 3amMBpCABAaHETO C PAAMOHYKIUIAN U TEKKH
MeTalld BJHs€ BBPXY CbCTaBa M Pa3HOOOPA3WETO Ha
OakTepumalHUTE CbHOOIIECTBA ¥ Taka C€ OTpassBa
HEONArONpUATHO BBPXY TAXHATA EKOJIOTMYHA pOJS B
3aceTHATHTE OT 3aMbpCUTENs cpend. bakTepuanHuTe
ChOOIIECTBA OT 3aMbPCEHH C YpaH U TEKKU METAIN OYBH
u TabaHW C MUHHH OTHAABIM OsiXxa aHAIU3UPAHH C
noMomTa Ha u3zonupaHa 16S pubozomanna PHK. bsxa
n3bpann o6mo 498 wimona u Texuute 16S p/IHK
AMIUTUKOHU OsXa aHATW3UpaHHW 4pe3 TOIUMOPPUIBM 0
IBIDKUHATA HA PECTPUKIUOHHUTE ¢parmMeHTH. Tosa
npejnojiara Hauyue Ha oomo 220 pasnuuau (GUIOTHIIA.
OUIOreHETUYHHUAT AaHAIM3 pa3Kpy KaTo Hak-4ecTto
CpellaHNTe TAaKCOHM B aHaJIU3UpaHUTE MecTa ca
npezcraBuTenute Ha Proteobacteria, Acidobacteria wu
Bacteroidetes. Oxomo 20-30 % or 16S rDNA
MOCIIEIOBATEIHOCTUTE, TONY4eHH OT IIOYBHTE, ca
uneHTupuoupann kato Proteobacteria, wu TsaxHarta
MIPEACTABUTEITHOCT HapacTBa bil) 76 %
(mpenumuo  Gammaproteobacteria) B GakrepuanHure
CBHOOILIECTBA, oOuTaBaIu TabaHHUTE C MUHHHA
ormaawi. Acidobacteria, wu3BecTHHM Karo IIHPOKO
pasnpoCTpaHeH! TOYBEHH OOWTATENH, JOMHHHpAT B IIO-
MaJIKO 3aMBPCEHHU Cpeau, AokaTo Bacteroidetes Osxa mo-
MHOTOYHCIICHH B CHJIHO 3aMbPCEHA Cpea, HE3aBUCUMO OT
BHJa Ha cyOcTtpara (IMOYBa WM HATPOIICH CKajJeH
Matepuan). Hskou oT mocienoBaTeTHOCTUTE, CBBP3aHH C
Verrucomicrobia, Actinobacteria, Chloroflexi,
Planctomycetes n kanaunar-otaen OP10, ca cnenuduunu
3a CHOTBETHOTO MsCTO. Bphb3kata Mexay HHBOTO Ha
3aMbpCsABAaHE U CTENEHTa Ha OakTepHaIHO pa3HOOOpasue
HEe ¢ JuHeiliHa. Beopeku ToBa, OaKkTEpPHAIHOTO
pasHooOpasne OOMKHOBEHO € IO TOJSIMO B TIOYBHUTE,
OTKOJIKOTO B TabaHa ¢ MUHHU OTHAAbIU. belre HanpaBeHO
3aKJIIOYEHUETO, Y€ pasHooOpa3ueTo Ha OaKTepHaIHUTE
ChOOIIECTBA € TOBIMSHO KakTO OT CTEleHTa Ha
3aMbpCSIBAHE C YpaH W TEXKKH METalnd, Taka W OT
CHEIU(PUIHUTE 32 CHOTBETHOTO MSICTO YCIIOBHSI.
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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.

Pe3tome: bakrtepmamHaTta akTUBHOCT W (PU3HOJOTHIHOTO
pazHoOOpa3ne Ha TOYBCHUTE MHKPOOHH ChOOIIECTBAa ca
OXapaKTepU3WpaHH TpPU TOYBH, KOUTO Ca 3aCErHATH OT
MUHHU neiiHocTH. [louBeHmMTe TIPOOM ca B3ETH OT TpPH
W30CTaBeHU ypaHOBU MUHHHM Tutomiaaku, CeHokoc, byxoBo
u CIMBeH, U ca aHaJW3UpaHU U3IOJI3BANKU OaKTepuaiHaTa
JEXUIpOreHasHa akTUBHOCT U TecToBe Biolog (EcoPlate).
EneMeHTHUAT ChCTaB Ha MOYBHUTE Pa3KpHBa BUCOKH HUBA Ha
3aMbBpCsiBAaHE C YpaH W TeXKW wMetanu (cOop ot
TEXHOI'CHHUTE KoehuIMeHTH Ha 3ambpcsaBane; TCCsum),
kakto cinensa: Cnmeen (ypan - 374 mg/kg; TCCsum -
23.40)> Byxoso (ypan - 139.20 mg/kg; TCCsum - 3,93)>
Cenokoc (yparn - 23,01 mg/kg; TCCsum 0,86).
OuznonornyHuTe TpodMIM HAa HHUBO OaKTEpHATHU
CchOOIIecTBa ca crnenu(puyHu 32 KOHKPETHUTE IUIOMIAAKH U
MMOKa3BaT WHTEH3WBHO  W3MON3BAaHE HAa  TIOJHOJH,
BBIIICXUOpAaTu H Kap6OKCI/I.HHI/I KHCCIIMHHU IIpU HUCKO H
CPeJIHO 3aMbpceHa cpela U i-epUTPUTON H 2-XHUIPOKCH-
OCcH30€HA KUCEIIMHA B CHJTHO 3aMbpCeHATa Cpejla Ha MUHUTE
ormanplm Ha Twom@aaka CnuBed. EH3uMwuTe, KOUTO
ydacTBaT B pasTrpaKAaHETO HA yCTOWYMBY BEIIECTBA, Ca I10-
PE3UCTECHTHH Ha 3aMbpPCABaHE OT TE3W, y4yacTBAlld B
ObTHIATA HA pPa3TpaKIaHe Ha JIECHO pa3rpajuMUTE
BBIIIepoaHn m3TouHNIU. HaekcsT Ha [llaHOH mokasBa, ue
(DU3MONIOrMYHOTO  pa3HOOOpasWe Ha  OakTepuuUTe €
CHeIM(UIHO 3a MSICTOTO, HO HE ChOTBETCTBA HA HUBATa Ha
3ambpcsBaHe. HaOmomaBa ce o00ma TEHASHIUS KbM
yBellMUaBaHe Ha 3HAYCHHUETO Ha Opos Ha H3IMOJI3BaHUTE
cyOcTpaTu npu Mo-cliado 3aMbPCEHUTE MECTa, IOKATo MpH
CWJIHO 3aMBPCEHHM MeCTa M3PaBHEHOCTTa Ha CTEIECHTa Ha
YCBOABAHC Ha BBITICPOAHUTE HU3TOYHHUIM € C IO-TOJIAMO
3HaueHHe. AKTHBHOCTTA Ha JAEXUIPOTeHa3aTa € Hali-BHCOKa
B TOpHHS IMMOuYBeH clloii Ha CEHOKOC M TOJIOKHUTEITHO
kopenupa (p<0,01) cbC cCHOABpKAHHETO HA OpraHUKA.
bakTepuannara AKTUBHOCT (EcoPlate) Kopenupa
3HauuTeNnHo W otpunarenHo ¢ As, Cu, Zn, Pb u U, a
(hu3MONOrMYHOTO pasHooOpasue (uHAekc Ha IllaHoH)
3HauuTenHo u orpunaresHo ¢ Co, Cr, Ni u Mn. Hue
CTHUTHaXMe JI0 3aKIII0UYeHUETO, e HaOIF01aBaHNUTE IIPOMEHHU
B OakTepHaTHUTE CHOOIIECTBA MO OTHOIIEHHE Ha MSCTOTO
Ha oOWTaHMEe ca KOMIUIEKCHU KaKTO MOpajn 0COOEHOCTHTE
Ha OKOJHATa Cpela, Taka W MOopajd YCTOMYMBOCTTA Ha
OaxTepuuTe KbM CHOTBETHOTO HUBO Ha 3aMbPCSBAHE.
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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, Cr, 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.

Pe3iome: JIoOuBBT 1 nipepaboTKaTa Ha pyJa ca MPOMEHUIN
3HAQUUTEIHO  EKOCUCTEMHUTE, YEeCTO  OrpaHHWYaBalKu
KararyreTa UM Jia MPEJOCTaBsIT eKOCUCTEMHH YCIIYTH, OT
pelnasaio 3HaYeHUe 3a HaleTo onensBane. [lousaTa oT iBe
H30CTaBCHH YPAHOBH MUHHM € M30paHa, 3a Jja Ce aHAIN3UPAT
e(eKTHTe OT ABITOTPAHO 3aMBPCSIBAHE C YpaH M TEKKH
METaJl BBPXY IOYBEHHUTE MHUKPOOHH CHOOIIECTBA Hpe3
U3M0JI3BaHEe Ha JEXUIPOTeHa3HH W (QocdatasHu CH3UMHU
AKTUBHOCTH KaTO WHAWKATOPH 3a CTPEC, MPHYUHEH OT
TEKKHTE METAU. YCTAaHOBEHHTE HHBA Ha II0YBEHO
3aMbpCsSBaHE ca HUCKH, KaToO BapupaT OT MHOTO Ci1abo 1o
yMepeHo crnopea uHAekca Ha HemepoB. MHoromepHute
aHaJM3u Ha CH3MMHUTE aKTUBHOCTH Pa3KpHBAT CIETHOTO:
(i) mpocTpaHCTBEH MOHIENT Ha paslpeaciieHue Ha
MHUKPOOHUTE WHAWKATOPH, KBACTO MO-3aMBPCCHUTE MOYBH
UMaT [0-BUCOKA AaKTHBHOCT HAa JEXWJIpPOreHaza |
(docdaraza, (i1) OHMOJOTHYHOTO TPYIHUPAHE HA TOYBHTE
3aBHCH KaKTO OT HUBOTO HA 3aMbPCABAHE HA MOYBATA, TAKa
M OT THIIa Ha 3eMernoii3BaHe, (iil) MHOXKECTBO Kopeanuu
MEXJy aKTUBHOCTTa KaKTO Ha JIEXUJpOreHasaTa, Taka U Ha
ankanHara ¢ocdaraza ¥ OpraHUIHUTE BEUIECTBA B M0YBATA
u Mmetanute (Cd, Co, Cr u Zn, Ho He 1 U), 1 (iv) MHOKECTBO
BPB3KM MEXIY alKalHaTa, B CPaBHEHHE C KHUCEIUHHATA,
(docdaraza u pakropuTe Ha OKOJIHATA cpena. Pesynrature
Jamoxa J0Ka3aTelNCTBA 3a MHUKPOOHA TOJEPAHTHOCT U
aJIanTanys KbM 3aMbPCABAHETO HA MOYBATA, YCTAHOBEHH 110
BpeMEe Ha JIBITOCPOYHOTO BB3ACUCTBHE HA METaId M
KJIIOYOBATa POJIi HA TMOYBCHUTE OPTaHWYHU BENIECTBA B
MOJTLPYKAHETO HA BUCOKH MUKPOOHU €H3UMHH aKTUBHOCTU
Y CMEK4YaBaHe Ha TOKCHYHOCTTa Ha MeTanute. OCBEeH TOBaA,
pe3yaTaTtuTe Mpenrnojarar, 4e TOYBEHHTE MHKPOOHH
ChOOIeCTBA Ca B CBHCTOSHHE Jla HAMaJSIT cTpeca OT
METAJIUTE Ype3 MHTEH3WBEH CHHTE3 Ha Qocgarasza, KaTo
nojroMaraT TAacHBHOTO BB3CTAaHOBSBAaHE HAa OKOJHATa
cpejia ¥ MPeOCTaBIHETO HA JKU3HECHOBAXKHU €KOCHCTEMHHU
YCIYTH.
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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.

Pe3tome: ToBa n3cienBane npeacTaBs pa3npeaeeHHeTo Ha
0aKTEepHATHOTO OOMJIHE B IIOYBH OT TPH MECTa 10 TPAHCHTA
na Cu (53-860 mg kg ™), Zn u Pb, pasnonoxenu B paiiona
Ha 3natumiko-Ilupnonckata monuHa, 3anaaHa bwiarapus.
bakTepuannoro obunme ce ompenens upe3 U3MO0JI3BaHE Ha
noceBHH u konmmdectBeHH PCR TexHWKHM B TMET MOYBEHHU
npobu, crOpanu Ha abiadoumHa ot 0-20 cm. Hammre
pe3yaTaTH TOKazaxa, 4e OpoAT Ha KyJITUBHUPYEMHTE
xeTeporpoan Oaktepun n komusita Ha 16S rRNA renm
HaMaJIiBa B JBJITOCPOYHO 3aMBPCCHH C TEKKH MeETalld
mousH. Pasnpenenenuero Ha 16S rRNA rennuTte xomus ce
BJIMsI€ TJIABHO OT KOHIICHTPAIMATA HAa TEKKH METaJH, KaKTO
W OT BHJIa HAa 3eMemnoi3BaHeTo. [[pUHIIMTICH KOMITOHEHTEH
aHanu3 Oele W3MOJ3BaH 3a BU3yalIM3UPAaHE HAa BPB3KHUTE
MEXIy oOmmmero Ha OakTepunte, GUIHKO-XUMUIHHUTE
CBOMCTBa Ha TMOYBaTa W MecTara Ha MPOOOB3EMaHE.
Pesynrarute mokasaxa, 4e o-Maliko 3aMBbpPCEHUTE MECTa ca
TpyIIMpaHu B €IUH KIBbCTEp ¢ Hah-ToisMm Opoit 16S rRNA
TEHHH KOMUS, JIOKaTO Hai-3aMBPCEHOTO MICTO C€
000co0sBa B oTHENHA rpyna. ToBa mpoy4YBaHe MO 4EePTaBa,
4e 3aMBbPCIBAHETO C TEKKU METAIH ¥ 36MEIOJI3BAHETO UMAT
3HAYUTEITHO BH3/ICHCTBHE BhPXY IMMOYBEHHUTE OAKTEPHH.

B4.5. Silvena Boteva, Anelia Kenarova, Viktoriya Kancheva, Michaella Aleksova,
Roumen Dimitrov, and Galina Radeva, 2021, Long-term heavy metal pollution of soils
and its impact on bacterial carbon metabolism, Forestry ldeas, 27(1), issue 21. SJR-

0.171, Q4

Abstract: Heavy metal pollution of soils may
change their chemical and microbiological
status. Changes in the function of the
decomposer communities may cause disruption
in soil nutrient cycling and primary productivity
of an ecosystem. In the present study, bacterial
capacity to utilize different carbon substrates
under heavy metal stress was evaluated by using
community level physiological profiling
technique and Biolog Ecoplate™ method. Soil
samples were taken from the vicinity of mine
Chelopech along a Cu gradient and co-pollutants
—Zn and Pb. Soil texture was classified as loam,
soil pH was defined as acidic, and soils were
determined as well nutrient abundant. Soil
concentrations of Cu, Zn and Pb varied in the
range of 51-860 mg kg?, 44-180 mg kg™ and
31-175 mg kgt, respectively. Both, the capacity
of impacted bacterial communities to utilize
organic carbon substances and bacterial
functional diversity decreased under the heavy
metal stress. Bacteria from un-polluted soils

Pe3rome: 3aMbpcsiBaHETO Ha MOYBUTE C TEKKH METAIU MOXKE
Jla IPOMEHHU TEXHHsI XUMHUYEH U MUKPOOUOJIOTHYEH CTaTyC.
[IpomennTe BBB (GyHKUMSTAa Ha CbhOOIIECTBaTa Ha
OuonerpazaTopure MoraT JAa IPUYUHAT CMYIIEHUS B
UUKIMPAHETO Ha XpaHWTETHHUTE BEIecTBA B IOYBaTa M
IbpBUYHATa  MPOAYKTHBHOCT Ha  eKocucremara. B
HAaCTOSIIIOTO H3CJeABaHe OaKTEpUANIHUAT KalalureT 3a
W3MON3BaHE Ha Pa3IMYHU BBIVICPOJHU CYOCTpaTH B YCIOBHS
Ha CTpec OT TEeXKH METaJld Ce OLIEHH upe3 M3MOJ3BaHe Ha
($U3NOIOrHYHA TEXHUKA 32 POQUIpaHe Ha HUBO OOIIHOCT
Mmeton Biolog EcoplateTM. Bsetn ca mouBeHu mnpoOH OT
OKOJIHOCTUTE Ha PyAHUK Yesomed mo KOHUEHTPALMOHHHS
rpaaueHT Ha Cu U Ko- 3aMmbpeutend - Zn u Pb. Ctpykrypata
Ha 1o4BaTa ¢ KiacupuImpana Karo rivHecta, pH Ha mousaTta
€ OIpeesIeHO KaTo KHUCEeJIo, a MOYBUTE Ca ONpelesIeHH KaTo
OoraTi Ha XpaHUTENHH BeulecTBa. [louBeHNTE KOHIIEHTpALH
Ha Cu, Zn u Pb Bapupar croTBeTHO B Amana3ona ot 51-860
mg kg, 44-180 mg kg m 31-175 mg kg*. U1 nBete Benmuunm
CIOCOOHOCT Ha 3acerHaTuTe OaKTEepHalIHW CHOOIIECTBA Aa
U3I0JI3BAaT OPraHWYHU BBIVIEPOAHU H3TOYHUIM M TAXHOTO
(hyHKIMOHATHO pa3HO0Opa3ne HaMaJIIBaT 0T BB3ACHCTBHETO
Ha TEXXKHTE MeTaiH. bakTepuure OT He3aMbpCEHHTE MOYBH
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preferentially  utilized carbohydrates and
polymers, whereas the heavy metal stressed
bacterial communities preferentially used
proteinogenic and non-proteinogenic carboxylic
acids. The highest levels of adverse impacts
were recorded both at seriously polluted soil,
and on the utilization of amines and
carbohydrates. Local variability of soil
properties might modify the effects of heavy
metals. It can be concluded that the EcoPlate™
method can be used to evaluate the community
functional variability in relation to different
levels of heavy metal stress, as statistically
significant results have been obtained.

M3IIOJI3BAT C PEAUMCTBO BBIJIEXUAPATH U TIOJTMMEPH, JOKATO
OaKTepHATHUTE CHOOIIECTBA OT TIOYBH, 3aMBPCEHH C TEXKKH
METaJId TPEUMYIICCTBEHO U3ION3BaT TPOTCUHOTEHHU U
HEMPOTEHHOTCHHN KapOOKCUIHM KucenwHu. Hal-Bucokute
HUBa HAa HEONArompuATHU BB3IEHUCTBUS Ca pPETHUCTPUpPAHU
KaKTO TIpU CEPHO3HO 3aMbpPCEHA II0YBa, Taka W MPHU
W3IOJI3BAHETO Ha aMUHU M BBIVIEXUJAPATH OT IOBIHSHUTE
OakTepuanHn choOmectBa. JlokanmHara BapuaGemHOCT Ha
MTOYBEHUTE CBOMCTBA MOXKE J1a TPOMEHH e(eKTUTE Ha TEIKKHUTE
MeTaian. Moxke na ce 3akiaroud, ye MeToabT EcoPlateTM Moske
Ja Cce W3MOoi3Ba 3a OIeHKa Ha (yHKIMOHATHATA
MIPOMEHJIMBOCT HAa OaKTEPHATHUTE ChOOIIECTBAa BHB BPB3Ka C
pa3IMYHUTE HUBA HA HATOBApBaHE C TEXKKU METAJH, Thil KaTo

Ca MOJY4YCHU CTATUCTUICCKU 3HAYUMU PC3YJITATH.

ITOKABATEJ I'7 - HAYUYHU TYBJIUKAIIAU B N3IAHUS, KOUTO CA PE®EPUPAHU 1
WHJIEKCUPAHU B CBETOBHO U3BECTHM BA3U JIAHHU C HAYYHA HH®OPMALMS (WEB OF
SCIENCE WX SCOPUS), U3BbH XABUJIMTALIIMOHHUA TPY ]I

I'7.1. Boteva S., A. Kenarova, G. Radeva, I. Traykov, V. Bogoev, 2011, Community dynamics
of pelagic bacteria in a high mountain Lake Sulzata — Rila Mountain, Bulgaria. Biotech
and Biotech Eq., v.25, Ne4, 2620-2626. 1F=0.760, SJR=0.205, Q3

Abstract: This study analyzed the temporal
dynamics in the abundance and composition of
pelagic bacterial communities inhabiting
Sulzata Lake (2 500 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. Sulzata Lake was well abundant
in bacteria (on average (69.13+81.1) X 10°
cells ml™"), as their number fluctuated
drastically depending on the values of
environmental determinants. ARDRA analysis
yielded high bacterial diversity resulting in
different band patterns. The observed changes
in ARDRA profiles were a consequence of
strongly fluctuating population sizes under the
fluctuation of environmental determinants
causing changes in the rate of dominance,
hence in the bacterial diversity (H'": 0.69-2.07)
and low levels of genetic similarity (0-65%)
between the pelagic bacterial communities.
The diversity of different ecotypes increases
adaptation fitness which guarantees stability

Pe3rome: M3cnenBaneTo aHaau3upa BpeMeBara JIMHaMuKa B
M300MIIMETO M CBhCTaBa Ha TMENarvajlHd OaKTepHUaTHU
cpoOmiecTBa, obutaBamu e3epoto Crazata (2500 ™
HAJIMOPCKA BHCOYMHA), €3ep0 C JICJHUKOB IPOU3XO],
pasnosnoxeno B Haunonanen mapk Puna (Puna nnanuna,
Boarapus). Emudnyopecuentno MHKPOCKOIICKO
npeoposiBane U PCR aMmiudukanus ¢ [OCIeIBall
pecrpuknuoned aHann3 (ARDRA) 06sxa wu3moia3BaHu 3a
HaOJIOeHNE Ha IIOCIEAOBATENIHOCTTA Ha IUIAHKTOHHHUTE
bakxtepuanau chobmecta. Ezeporo Chi3ara € oOuTaBaHo
oT ronsM Opoi Gakrepum (cpemno (69,13 + 81,1) x 10°
xietku ml '), koiito ce Konebae APACTUYHO B 3aBUCHMOCT
oT crtoiHOocTHTe Ha (akropure Ha cpemata. ARDRA
aHAJIM3BT TI0KAa3Ba BHUCOKO OaKTEpHANHO pa3HOOOpaswme.
Hab6monaBanure mpomenn B mpodmiure Ha ARDRA ca
CIEACTBUE OT CHJIHO MPOMCHJMBH pa3Mepud Ha
OakTepHaJ HHUTE TMOIMyJAalMKd TOJ  BB3JCHCTBHE HA
(daykryanuure Ha abuotuuHute Qaktopu. [IpoMenure B
cpedata NpPEAM3BUKBAT W NPOMEHHM B CTENEHTa Ha
JOMUHHPaHE, CJIEIOBATEIHO B OaKTepUaITHOTO
pasuoob6pasue (H': 0,69-2,07), koeto pediekTrpa B HUCKH
HUBa Ha TreHeTHuHo cxoactBo (0- 65%) wmexnay
nelardajHuTe OaKTepUaHU CHOOIIECTBA BHB BPEMEBUS
rpaaueHT. Pa3zHooOpa3weTro OT pasnuyHH EKOTHUIIOBE
yBeIMYaBa aIalTHBHATA TUIACTUYHOCT Ha OaKTEepUATHUTE
CbOOIIEeCTBA, KOSITO TapaHTHpa CTaOWJIHOCT W yIpaBiisiBa



and drives the evolution of an ecosystem under
extreme and extremely variable conditions

CBOJIIOOMUATA Ha
H3KIIFOYUTCITHO IMIPOMCEHIINBU YCIIOBUSA

€KocucremMara IIipu CKCTPEMHU U

I'7.2. Anelia Kenarova, Marta Encheva, Valentina Chipeva, Nesho Chipev, Petya Hristova,
Penka Moncheva, 2013. Physiological diversity of bacterial communities from different
soil locations on Livingston Island, South Shetland Archipelago, Antarctica, Polar
Biology, DOI 10.1007/s00300-012-1254-8, 36(2), 223-233, vol. 36 (2), 223-233. IF=2.071,

SJR=1.116, Q1

Abstract: Terrestrial food webs of Antarctica
are simple and dominated by microorganisms.
Soil bacteria play an important role in nutrient
cycling, yet little is known about their capacity
to utilize different carbon sources and to
participate in  site  nutrient  turnover.
BiologEcoPlateTM was applied to study the
catabolic activity and physiological diversity of
bacteria inhabiting the soil of moss, vascular
plants, and fell field habitats from Livingston
Island, Antarctica. Additionally, the number of
oligotrophic and copiotrophic bacteria was
counted by the agar plate method. Results
indicated a lack of site-specific distribution of
bacterial abundance, in contrast to bacterial

catabolic activity and community level
physiological profiles. Community level
physiological profiles revealed a common

capacity of soil bacteria to intensively utilize
polyols, which are cryoprotectants widely
produced by Antarctic organisms, as well as site-
specific  phenolic compounds (vegetated
habitats),amino acids/amines (moss habitats),
carbohydrates and carboxylic acids (fell field
habitat). It wasconcluded that the physiology of
soil bacteria is habitat specific concerning both
the rate of catabolic activity and pattern of
carbon source utilization.

Pe3tome: Cyxo3eMHHUTE XpaHUTEIHA BEPUTH Ha AHTapKTHKA
ca IIpPOCTH M ca IOMUHUPAHHU OT MUKpoopranus3Mu. [lousenure
OaxkTepuu UrpasT BaXKHa pojsl B LIMKbjIa HA XPaHUTCIHUTE
BEIIIECTBA, HO BCE OILE CE 3HAae MaJIKO 3a CIIOCOOHOCTTA UM J1a
M3M0J3BaT Pa3INyHU U3TOUHHUIM HA BBITIEPOJ M /14 y4acTBaT
B KpbroBpara Ha XpaHHUTEIHUTE KOMITOHEHTH.
BiologEcoPlate™ e mpwiokeH 3a HM3CIeIBaHe Ha
KaTabOMUTHATA aKTUBHOCT M (PU3HOJIOTUYHOTO pazHooOpasue
Ha OakTepuuTe, OOMTABAIIM MOYBH IOJX MBX, pacTeHHS U
IMyCTeelIM MEeCTOOOMTaHMs Ha OCTpoB  JIMBMHICTBH,
AnTapkTrka. B mombpiaHeHne, OpoAT Ha ONMUTOTPO(HHTE H
KONHOTPO(hHUTE OAKTEPUH ca OTYETEHHU MO METOJa Ha MOCEB
Ha arap. Pesynrature moka3Bar nurca Ha crenuduuHO 32
MSICTOTO pasnpe/ielieHne Ha OaKTepHaTHOTO pPa3HooOpasue, 3a
pasnuka OT OakTepHanHaTa KaTaOOJWTHAa aKTHBHOCT H
¢usnonornynure  mpodUIM  HAa  HUBO  CHOOIIECTBO.
OU3HONOTHIHUTE TPOPUIIN Ha ChOOIIECTBOTO Pa3KpUBaT 001
KaralyuTeT Ha TOYBEHUTE OAKTEPHH J]a U3II0JI3BAT HHTEH3UBHO
MIOJIMOJIN, KOUTO Ca KPUOIPOTEKTOPH, IUPOKO CHHTE3UPAIIN
CEOT aHTAPKTHYECKH OPraHW3MHU, KaKTO U CHEeHU(PUYHH 32
MSICTOTO (beHonHn ChETUHCHUSI (pactuTenHH
MeCTOOOHTAaHHSA), aMHUHOKHCEITHHN/aMUHI (MBXOBE),
BBITIEXUIPATH M KapOOKCHIHM KUCETUHM (OrOJIEHH MOYBH).
beme HampaBeHo 3akmiodeHue, ue (Qusmonormira Ha
NoYBeHUTEe OakTepuu € crenuduyHa 3a MeCTOOOHTaHHATA
KakTO 10 OTHOLIGHHWE HA CKOpPOCTTa Ha KaTa0oiMTHATa
aKTUBHOCT, TaKa U 110 OTHOLIEHUE Ha MOJieJla Ha U3I0JI3BaHe
Ha BBIJICPOJIHUSI U3TOYHHUK.

I'7.3. Encheva M, Zaharieva N., Kenarova A., Chipev N., Chipeva V., Hristova P., lvanova l.,
Moncheva P., 2013, Abundance and activity of soil actinomycetes from Livingston
Island, Antarctica. Bulgarian Journal of Agricultural Science, 19(2), 68-71. 1F=0.136,

SJR=0.162, Q3

Abstract: The soils of Antarctica are severe
environments inhabited by well adapted
microorganisms, the knowledge of which is
scarce. The study on their abundance, diversity
and physiology will provide the investigators
with new data on the mechanisms of their
adaptation and gives new opportunitiesto isolate

Pe3srome: [louBuTe Ha AHTApKTHKa ca CypoBa cpela,
oburaBaHa oOT J00pe amanTHpaHU MHKPOOPTAHHU3MH,
MO3HAHMATA 32 KOUTO Ca OCKBJIHHU. [Ipoy4yBaHETO BHPXY
TAXHOTO W300mIMe, pazHooOpasue W (HU3HONOTHS I
MPEeIOCTaBl Ha W3CJIEeNOBATEUTe HOBU JaHHH 3a
MEXaHU3MHTE Ha TAXHATA ajanTanus U e Najc HOBH
BB3MOXKHOCTH 32 W30JIUpAaHE HAa MHKPOOPTaHU3MHU C



microorganisms with unique properties for
practical use. The aim of the present work was
to study bacterial abundance including
actinomycetes and physiological diversity of
Antarctic soils, by agar plate method and
BIOLOG EcoPlates technique, respectively, and
based on this actinomycete strains to be isolated,
identified and screened for antimicrobial activity
against different test bacteria. The objectives of
our investigation were seven Antarctic soils
taken from moss, Deschampsia vegetated and
fell field habitats of Livingston Island. Some of
the soil physicochemical parameters, like pH,
moisture and humus, were determined. Bacterial
physiological activity and diversity were
assessed based on the average color
development of EcoPlate wells, and community
capacity to utilize different chemical categories
of carbon sources, respectively. The results
showed that highest physiological diversity and
more intensive utilizationof polyols, amino acids
and phenolic compounds, and high abundance
of actinomycetes characterized soil bacteria
from habitats with cryptogam (moss) coverage.
Most morphologically different actinomycete
strains were isolated from the moss habitat
denoted in the study as S6. Theaffiliation of the
strains to genus Streptomyces was proved by the
PCR amplification of 16S rDNA,using genus-
specific primers. The screening of antimicrobial
activity of the isolates by diffusion bioassay,
using agar plugs showed that the strains
synthesized antibacterial substances, active
against both Gram-negative and Gram-positive
bacteria. We conclude that the soils of moss
habitats are favorable environments supporting
high bacterial physiological activity, and high
number and diversity of actinomycetes most of
which are active producers of antibacterial
metabolites.

YHUKAJTHA CBOMCTBA 3a IpaKTHIeCKa yrorpeoda. Ilenra Ha
HacTosmara paboTa € /a ce M3CienBa M300MINEeTO Ha
Oaktepuu, BKJIFOUUTEITHO AKTUHOMHLICTH u
(U3NOTIOTHYHOTO pa3HOOOpa3ue Ha AaHTAPKTUYECKUTE
MOYBH, CHOTBETHO Ype3 METOJ Ha IMOCEB BBPXY arap u
texunka BIOLOG EcoPlates, 1 Ha 6a3ara Ha Te3u JaHHA
Ja  OboarT  W30NMpaHH  IIaMOBE  aKTHHOMHIETH,
UACHTUGUIIMPAaHT W W3CICIBAaHU 3a aHTHUMHKPOOHA
aKTUBHOCT Cpelly pa3nuyHu TecT Oaktepuu. Llemu Ha
HaIlleTO U3cjeaBaHe Ogxa celeM aHTAPKTHYECKH IOYBH,
B3€TU OT IO MBX, PACTCHUA U I'OJIN MECTOOOUTAaHUS Ha
OCTpPOB JIMBUHTCTBH. OHpeHeHeHI/I ca HJIKOH OT
(MBUKOXMMHUYHHUTE IapaMeTpH Ha IodBara, kato pH,
BIara W xymyc. bakrepmannata  (QusnonormuHa
aKTHBHOCT U pa3HooOpasue 0sgxa OIleHeH! Bb3 OCHOBA Ha
CpPeIHOTO pa3BUTHE Ha IBeTa Ha EcoPlate smkute u
KaramnureTa Ha OakTepHUaTHUTE ChOOIIECTBA a N3M03Ba
Ppa3InYHu XUMHWYHH KaTCropun U3TOYHUI Ha BBITICPOU.
Pesynrarute nmokazaxa, 4e Hali-BUCOKOTO (PU3HOJIOTHYHO
pazHoOOpasWe W TMO-WHTEH3WBHOTO W3ION3BaHE Ha
MOJTMONTM, AMUHOKUCEIMHN U ()EHOIHU CHEAMHEHUS U
rojisiMO  KOJIMYCCTBO AKTHHOMHMILCTU XapaKTCpU3upar
MOYBEHUTE OaKTEPHATHU CHOOIIIECTBA OT MECTOOOUTAHUS
MOKpUTH C MBX. [loBedeTo MoposOTHYHO pa3HIHU
oraMoOBE AKTUHOMMUIICTU ca H30JIMpaHn oT
MECTOOOWTAHMETO Ha MBXOBETe, O0003HauYeHO B
nscnenBanero karo S6. [IpuHame)kHOCTTa HA IIAMOBETE
kbM pox Streptomyces e gokaszana upe3 PCR
ammmudukanus Ha 16S rDNA, kato ce wusmon3sat
cnermpuuHA 32 poma mpaliMepn. CKPUHUHTBT Ha
aHTUMHUKPOOHAaTa aKTHMBHOCT Ha HW30JIATUTE 4pe3
JuQy3uoHeH OMoaHa M3, M3MOJI3BaiKN arapoBu Mpoowu,
MOKa3a, 4e MaMOBETe ca CHHTE3UPAIH aHTHOAKTepHaTHI
BEIeCTBa, aKTUBHU KakTO cpemry [ 'pam-oTpumnarenHu,
Taka u cpemty ['pam-nonoxurennu Oakrepuu. Hamero
3aKJIIOUYCHUE €, U€ ITOYBUTC 1100 MBbXOBU MCCTOO6HT3HHH
ca OmarompuATHa cCpega, MOIAbp)KAIA  BHUCOKA
OaxTepranHa (U3NOJIOTHYHA aKTHBHOCT W TOJISIM OpOif
U pazHooOpas3ue OT aKTHHOMHIIETH, MIOBEYETO OT KOHTO
ca AaKTHBHM TPOAYICHTH Ha aHTHOAKTePUATHI
MeTaOOoJIHTH.

I'7.4. Silvena Boteva, Anelia Kenarova, Galina Radeva, Ivan Traykov, Valentin Bogoev, 2013.
Community dynamics of pelagic bacteria in the high mountain lake Bubreka — Rila
Mountain, Bulgaria. Comptes rendus de I’Academie bulgare des Sciences, vol. 66 (11);
1579-1586. 1F=0.198, SJR=0.205, Q2

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

Pesrome: ToBa u3cneiBaHe aHaIu3upa BpeMeBaTa IMHaMuKa
B OOWIMETO W ChCTaBa Ha TCIArUYHUTE OaKTepHaTHU
croOmecTBa, obmuraBamu brOpeka (2282 m HamMopcka
BHCOYMHA), €3€pO C JIEIHWKOB MPOM3XO, Pa3MOJIOKEHO B
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origin situated in Rila National Park (Rila
Mountain, Bulgaria). Epifluorescence
microscopic counting and amplified rDNA
restriction analysisCARDRA) were used to
monitor the succession of planktonic bacterial
communities. Average bacterial abundance was
40.9+40.8x108%ells I"', 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)

Hammonanen mapk ,,Puna® (Punma turanmnaa, bearapus). 3a
MpociensBaHe Ha  CyKIecHsiTa Ha  IUJIAHKTOHHUTE
OakTepuaNHU CHOOIIECTBA ca M3MOI3BaHU METOU - OpOCHE
c enudUIyopeCIiCHTEH MHUKPOCKON W PECKTPUKIIMOHCH
ananu3 Ha ammmpuuupada p/IHK (ARDRA). Cpeanoto
6axtepuanno odumue e 40,9+40,8 x 108 knerku 1" !, karo
OposT UM ce TpPOMEHS JPAacTUYHO B 33aBHCHMOCT OT
CTOMHOCTUTE Ha (aKkTopuTe Ha OKoiHarta cpega. ARDRA
aHaNMM3bT TIOKa3Ba CICMUPUUHA OaKTepHaTHW TEHETUYHU
Mpo(UIN, CbCTAaBEHU OT MaJIKO Ha OpOW HMBWIIM, KOUTO Ca
VHHKaJTHH 332 BCsAKO TpoOor3emane. Karo msio,
0aKTepuaNHOTO pa3HooOpazue € MHoro Hucko (H': 1,12-
1,93), HamansgBaiiku OT 10JIM KbM CEITEMBpPH.

decreasing from July to September.

I'7.5. Galina Radeva, Anelia Kenarova, Velina Bachvarova, Katrin Flemming, lvan Popov,
Dimitar Vassilev and Sonja Selenska-Pobell, 2014. Phylogenetic diversity of archaea
and archaeal ammonia monooxygenase gene in uranium mining impacted locations in

Bulgaria, Archaea, vol. 2014,

Article ID 196140, 10 pages, 2014.

doi:10.1155/2014/196140. 1F=2.709, SJR=1.23, Q1

Abstract: Uranium mining and milling activities
adversely affect the microbial populations of
impacted sites. The negative effects of uranium
on soil bacteria and fungi are well studied, but
little is known about the effects of radionuclides
and heavy metals on archaea. The composition
and diversity of archaeal communities inhabiting
the waste pile of the Sliven uranium mine and the
soil of the Buhovo uranium mine were
investigated using 16S rRNA gene retrieval. A
total of 355 archaeal clones were selected, and
their 16S rDNA inserts were analysed by
restriction  fragment length  polymorphism
(RFLP) discriminating 14 different RFLP types.
All evaluated archaeal 16S rRNA gene sequences
belong to the 1.1b/Nitrososphaera cluster of
Crenarchaeota. The composition of the archaeal
community is distinct for each site of interest and
dependent on environmental characteristics,
including pollution levels. Since the members of
1.1b/Nitrososphaera cluster have been implicated
in the nitrogen cycle, the archaeal communities
from these sites were probed for the presence of
the ammonia monooxygenase gene (amoA). Our
data indicate that amoA gene sequences are
distributed in a similar manner as in
Crenarchaeota, suggesting that archaeal
nitrification processes in uranium mining-
impacted locations are under the control of the
same key factors controlling archaeal diversity.

Pe3tome: JleitHocTuTe 110 10OWMB W MpepabOTKa HA ypaH
BJIMAAT HEOIAaronpusTHO BbPXY MUKpOOHATa MOITyJIalus
Ha 3acerHatute Teputopuu. OTpunarenHuTe ehexTH Ha
ypaHa BBPXY HOYBEHUTE OakTepuu U I'bOM ca molpe
IpOy4YeHH, HO Cc€ 3Hae Malko 3a eQeKTUTe Ha
PallMOHYKIUANTE U TEKKUTE METad BBPXY apXeure.
CbCTaBBT U pa3HOOOPA3HETO OT apXealHu ChOOIIECTBA,
oOuTaBanu TabaHW C MUHHU OTIAJbIIA OT CIIMBEHCKATa
ypaHOBa MWHA W TOYBaTa OKOJIO ypaHoBa MuHa byxoBo,
Osixa w3cnensanu ¢ mnomomra Ha 16S pPHK remna.
N36panm ca obmo 355 apxeanHu KjIoHa U TexHHUTE 16S
pAHK ydacTpim ca aHANIM3UpPAHH YPe3 MOTUMOPHUIBM
10 ABJDKMHATA Ha pecTpuKIMonHuTe pparmentu (RFLP),
KoiTO ycraHoBH 14 pasnmnuam tuna RFLP. Benukn

OTICHCHH apxeaqHu 16S pPHK TCHHU
MOCJIEeIOBATETHOCTH MPUHAIIIEKAT KbM
1.1b/Nitrososphaera  xibcrep Ha  Crenarchaeota.

ChbCTaBbT Ha apXxeajqHOTO CHOOLIECTBO € pa3jiMyeH 3a
BCEKM OT H3CJIC[BAHUTE OOCKTH W 3aBHCH  OT
XapaKTePUCTUKUTE Ha OKOJHATa Cpela, BKIFOUYHUTETHO
HHBaTa Ha 3aMbpcsiBaHe. Thil KaTO MPEJCTaBUTEINTE HA
Nitrososphaera yuactBaT B a30THHUS IIUKbBJI, apXCATHUTE
choOIIecTBa 0sIxa M3CIEIBAHU 3a Pa3lpOCTPaHCHUE Ha
reHa Ha aMOHSK-MOHOOKcureHaszata (amoA). lanuute
TI0Ka3BaT, 4¢ aMOA T'€HUTE Ca PA3IPEICIICHH aHAIOTHIHO
Ha ToBa Ha Crenarchaeota, koero mpeamonara, ue
IPOIIECHTE Ha apXeaHa HUTPU(UKALIUS B 3aCETHATUTE OT
nobMBa Ha ypaH MeCTa Ca IMOJ KOHTPOJa Ha ChHIIUTE
KIFOYOBH  (paKTOpH, OKa3Balld  BIHUSHHE  BBPXY
apxeajHoOTO pazHooOpasue.



I'7.6. Boteva S. and A. Kenarova, 2017, Oil contamination of sandy and loamy alluvial soils
and its impact on indigenous bacteria, Comptes rendus de la’Academie bulgare des
Sciences, v. 70 (6), 803-812. 1F=0.251, SJR=0.21, Q2

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.

I7.7. Silvena Boteva, Anelia Kenarova,

Pe3rome: llenTra Ha wW3clieBaHETO € Ja CE aHATU3UPAT
eekTuTe OT 3aMbpcsABaHE C HEPT BBHPXY IOYBEHU
OakTepuaJlHM  ChOOmIecTBAa. B ekcmepuMeHT ¢
MUKPOKOCMOC Ca W3IOJI3BAHM alyBHATHH TIOYBH C
pasnudyHa CTPyKTypa (MSICHYHW W TIMHECTH) W CYPOB
HedT c pasinyHa cnenuduyHa  IUIBTHOCT.
ExcnepuMeHTPT ce OCHOBaBa Ha IMpeOposBaHEe Ha
OakTepuanHu XeTepoTpo(pHM OaKkTepuu W NErpagaTopu
Ha HedT upe3 W3MON3BaHE HA KOHBEHIIMOHAHH
KyJITHBallMOHHN TexHWKH. OCBEH TOBa, MO BpeMe Ha
eKCIIepUMEHTa, KOWTO MpOABIDKaBa CeleM Mecela, ce
npociensBa W W3MEHEHHETO Ha JIeXWJIpPOreHa3HaTa
aKTUBHOCT Ha TIO4BeHUTE Oaktepuu. JlobaBsiHeTO B
nmoyBata Ha cypoB HedT (5%) moBeme MO0 JIEKO
yBeNMUeHHe Ha o0mus Opoil xeTepoTpodHHu OakTepu,
0oco0eHO B mechwinBUTE MOYBH. [lo-oueBumHM Osixa
CTUMyJUpAIIuTe e()EeKTH Ha 3aMBPCUTENS  BBHPXY
METPOJIHUTE OWOJEeTrpasaTopu U JCXUAPOreHa3HaTa
aktuBHOCT - Hag 2000 meTH yBenmdeHHWE Ha Opos Ha
METPOJTHUTE JIETPAJATOPH M HAJ 35 MBTH YBEIHYCHUE HA
JIEXUPOTeHa3HaTa AaKTUBHOCT. BpemeBuTe TEHICHIMH
Ha TPOMEHUTE B OaKTepHaIHUTE TMapamMeTpH ca
crenn(UYHU B 3aBUCHMOCT OT CTPYKTypaTa Ha MovBara
(xerepoTpodHn  OakTepudn W AKTUBHOCT  Ha
JEXUApPOreHasaTa) M MIBTHOCTTA Ha HedTa (METPOSTHH
nerpagatopu). CkopocTra Ha merpajgamus Ha HedTa
KOpenupa 3HAYUTeTHO C¢ Opos Ha TMETPOJTHHTE
JIETpalaToOpy, KOETO TOKa3Ba NMPOMEHH B TIOYBEHHUTE
OakTepHaHA CHLOOIIECTBA 0T BIUSHUC HA U3IIOI3BAHMUS
HedT. PesynraruTe, momy4eH! B HACTOSIIIOTO POYYBAHE,
MOKAa3Bar, 4e MOYBCHUTE OAKTEPUM ca B ChCTOSHUE JIa CC
aJlanTpaT KbM cypoBusi HepT B KOHIIEHTpanust 5% u na
ydacTBaT B  ecTecTBeHara Ouopemenuanusi U
BBH3CTAHOBSIBAHEC HA MOYBATA.

2017, Impact of methane concentration and

temperature on the activity of a methanotrophic strain isolated from a municipal
landfill, Comptes rendus de I’Academie bulgare des Sciences, Vol 70, No9, pp.1271-

1278. 1F=0.251, SJR=0.21, Q2

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 MM1, were

Pesrome: Ilenta Ha U3cIeABAHETO € J1a CE aHATM3UPAT
eekTUTE Ha KOHIIGHTpalusATa Ha METaH U
TEeMIlepaTypaTa Ha cpefata BbPXY METaHOTPO(DHUTE
b6axtepun MM 1, m305Mpanu OT MOYBEHA TOKPHUBKA Ha
0o0muHCKO nemo. B ekcrepuMeHT ¢ MHKPOKOCMOC,
MopeAniia OT SNPYBETKH, MHOKYJIUPAHU C KIEThYHA
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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 CH, oxidation was measured for
the microcosm having headspace gas saturation
of 30% CH.. 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 (u = 0.036 h™!, corresponding
to 8 h 22 min). When rising the temperature
with 10°C the bacterial growth increased up to
w=0.094 h™!, and further rise in the temperature
did not have significant effect on . 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 MM1 as a potential agent for
bioremediation programmes applying bacteria
into landfill soil cover in order to reduce CH.
emissions.

cycneHsuss Ha MMI1 ce KynaTHBHpaT B CTepHIIHA
aTMocdepa METaH-Bb3/IyX B MPOIBIDKEHUE HA YECTHPH
JHU C TpoOMsSHAa Ha KOHIICHTpAlUATA Ha METaH
(cybctpaT) m TemmeparypaTa Ha OKOJHAaTa cpena.
Edexrture oT yBennuaBaHeTO Ha KOHIIEHTpALUATA HA
CHs wu Ttemmeparypata BBPXYy CKOpPOCTTa Ha
okucisBane Ha CH4 ce oleHsABaT upe3 KOJINIECTBOTO
CUHTE3UpaH (GopMaieXu 3a eAUHUIA OaKTepraiHa
O6momaca. Haii-BucokaTa CKOpOCT Ha OKHCJISIBaHE Ha
CH4 e uzmepeHa 3a mukpokocmoc ¢ 30% Hacuiase ¢
CHs. MM1 noka3Ba BHCOKa CTETIEH Ha OKHCIICHHE Ha
CH4 B Temneparypaus auama3os ot 15°C mo 45°C u
MHOro Hucka mpu 5°C. CkopocTTa Ha pacTex ce
yBEJIMYaBa C YBEIMYABAaHE Ha KOHIICHTPAIMUTE Ha
MeTaH U gocTtura cBost Makcumym ripu 30% CHy. Haii-
HUCKaTa CKOpPOCT Ha pacTeXx Ha OakTepuure e
n3mepena mpu 5°C (n = 0,036 h™!, cboTBeTCTBaIA HA
8 h 22 min). Ilpu nmoBumIaBaHe Ha TeMIIEpaTypaTa C
10°C, pacTexxbT Ha OAKTEPUUTE CE yBEIUYaBa 10 [ =
0,094 h™!, kaTo MO-HATATBIIHOTO IIOBHUIIIABAHE Ha
TeMIeparypaTa HE OKa3Ba 3HAYUTEIHO BIUSHHE
BbpPXy W. Pe3synrarure mokas3BaT, ye HU3CIEABAHUAT
MeTaHoTpodeH OakrepuaneH mam okucissa CHa npu
IIMPOK JHUAINA30H OT KOHIIGHTPAIMU U TEMIICPaTypH.
Tesm cBoiicTBa onpeaensT kanamutera Ha MM1 kato
MOTEHI[MAIEH OWOJIOTHYEeH areHT 3a BKJIIOYBAHE B
MporpamMu 3a OMOpeMeIuaIys, BKIIOYBAIIH OaKTepUn
B TIOYBEHATa MOKPUBKA Ha JieNaTa C 1eJ HaMaJIgBaHe
Ha emucunte Ha CH4.

I'7.8. Anelia Kenarova, Rossen Tzonev, Silvena Boteva, Valentin Bogoev, Marian

Nikolov, Kalina Pachedjieva, Ivan Traykov, Daniela Simeonovska-Nikolova, Krastio
Dimitrov, Vladimir Stefanov, Hristina Bakardjieva, Tsveta Dimitrova and Georgi
Nachev, 2017, The Framework of the maintenance ecosystem services provided by
agroecosystems on the territory of Bulgaria, World Multidisciplinary Earth Sciences
Symposium (WMESS 2017), I0OP Conference Series: Earth and Environmental
Science 95 042011 doi:10.1088/1755-1315/95/4/042011. SJR=0.149

Abstract: Over the past decade, efforts to
value and protect ecosystem services have
been promoted by many as the last, best hope
for making conservation mainstream. Here,
we present the results from the evaluation of
the maintence ecosystem services, provided
by the agroecosystems in Bulgaria. The
evaluation was conducted on a range of
national, european and international
database following the methodology of
MAES and classification system of CICES
adapted by the Bulgarian Ministry of

Pesrome: IIpe3 nmocneqHoOTO AeceTUIETHE, YCUIIUATA 3a
OLICHSIBaHE U 3alllUTa Ha €KOCHCTEMHHUTE YCIYyrH Osixa
HAChpYaBaHW OT MHO3MHA KaTO IOCNIENeH W Hail —
palFioHalIeH MOIXO0J] 3a Ola3BaHE Ha OKOJHATA Cpeja.
Tyk mnpeacraBaMe pe3ylATaTUTE OT OLEHKAaTa Ha
€KOCHUCTEMHUTE YCIIyTH, MIPEIOCTaBIHU oT
arpoekocucTeMuTe B bbiarapus ga  moambpKar
LENOCTTa W 3/ApaBHUS CTaTyC HAa EKOCHUCTEMUTE.
OneHkata € MpoBeJeHa Ha OCHOBAaTa Ha peauna
HAIIMOHAJHU, EBPOICHCKM W MEXIyHapoJHu 0a3u
IaHHM, ciaeaBaiiku MertoxgoJsiornsta Ha MAES wu
cucremara 3a knacuduxanus Ha CICES, agantupana ot
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Environment and Water. During the study,
213857 agroecosystems were evaluated
reffering to their capacity to maintain
pollinators, natural pest control, soil quality
and atmospheric carbon sequestration. The
capacity of agroecosystems to provide the
above mentioned ecosystem services was
ranged from moderate to very high, tending
the mountainous agroecosystems to be more
beneficial than that located in the plains and
lowlands. The intensive management of the
latter in order to achive perceived
efficiencies in the production of agriculture
goods reduces their importance for local and
regional ecological processes.

ObArapckoTo MUHHCTEPCTBO Ha OKOJNHATAa Cpefia U
Bonute. [lo BpeMe Ha H3cielnBaHETo, OsXa OlCHEHU
213857  arpoekocucteMd B 3aBUCUMOCT  OT
CIIOCOOHOCTTa UM J1a TOAABPKAT  OMPANTUTEIH,
ecrecTBeHaTta Oopba ¢ BpeAUTENINTE, Ka4eCTBOTO Ha
MOYBaTa U YCBOSIBAHETO HA BBIJIEPOJ OT aTMocdepara.
KamanureTbT Ha arpoekoCHCTEMHUTE 3a TPEIOCTaBsSHE
Ha TOPECIIOMEHATUTE SKOCUCTEMHM YCIIYT'H Bapupa OT
yMEpeH 10 MHOIO BHCOK, KaTro IUIAHUHCKUTE
arpoOeKOCHUCTEMH Ca C TO-BHUCOK KallallUTeT OT TeE3H,
Pas3MoJIOKEHN B pABHUHUTE H HU3UHHTE. IHTEH3HBHOTO
yIpaBlieHHE Ha TIOCIICHUTE C I1eJT TOCTHT'aHEe Ha BUCOKA
e(heKTUBHOCT B TPOM3BOJICTBOTO HA CEICKOCTOMAHCKH
MPOAYKTH HaMaJsiBa TAXHOTO 3HAYCHHUE 32 MECTHHUTEC H
PETHOHATHYU €KOJIOTUYHH IIPOIIECH.

I'7.9. Michaella Alexova, Anelia Kenarova, Silvena Boteva, Galina Radeva, 2019,

Azoxystrobin impact on a selection of soil bacterial resistance to aminoglycoside
antibiotics, Comptes rendus de I’Academie bulgare des Sciences, 72(10), 1359-1365.

IF=0.343, SJR=0.218, Q2

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 AmGAS 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

Pe3rome: OyHrunuaure HaMupaT HOPWIOKEHHE B
CEJICKOTO CTOMAaHCTBO M €(QEKTUBHO CIUMHHUPAT
rpOHMTE TATOTeHH 10 KyNnTypuTe. Bbopeku ToBa,
(yHrHIMANTE MOTaT Aa CE Pa3lpOCTPAHAT B OKOJHATA
cpena, KaTo HarpuMep MoyBaTa, U MOTaT Ja yIpaxKHsIBaT
CEJIEKTHBEH HAaTHCK BhPXY MMOYBEHUTE MUKPOOPTAaHU3MH.
ToBa Moxe Ja JgoBene [0 yBelIMYaBaHE Ha
pasnpocTpaHEeHHETO Ha PE3UCTEHTHH KbM aHTHOMOTHLIN
BugoBe. KaTo ce mma mpenBuj To3u mpoliieM, menTa Ha
TOBa MPOyYBaHEe OeIre 1a ce u3cieaBa CIocOOHOCTTa Ha
¢yHrunmaa  asokcucTpoOuH  (Az) nma  cenmekTupa
YCTOWYMBH HAa  aMUHOTJIUKO3WIU  (CTPENTOMUIIMH,
KaHAMHIIMH ¥ TeHTaMUIIMH) T[0YBEHH OaKTepHalTHH
cboOmiecTBa. M3crneaBaHeTo € MpPOBENEHO B IOYBEHHU
Me3okocMmocH (neckrunuBy (LS) U rmuHecTo-TechaInBI
(CL) mouBm), 3aMBPCEHH C HApacTBAIA KOHIICHTPAITIH
Ha Az (0.28-28.93 mg/kg). CenextuBHaTa CHiIa Ha
(hyarumuaa Gerre oreHeHa Ype3 KPaTKOCpPOUYeH TECT Ha
pacTexx Ha TMOYBEHHUTE OaKkTepud B TPUCHCTBHETO HAa
€IMHUYEH aMUHOTIUKO3UJeH aHTHOMOTHK (AmMGA) u
W3YNCIIsIBaHE Ha e(eKTHBHATa 1032, KOSATO HaMaisdBa
baxtepuanams pactex ¢ 50% (ECS50). Pesynratute
JIEMOHCTpUpaxa CeleKkIus Ha ycroiumBun Ha AmGAS
OakTepuu IOpW TIpU HaW-HHUCKaTa (TpernopbuaHa OT
npousBoanTeNs) no3a Ha ¢yHrunua Az. CreneHTa Ha
CeJIeKIUsI Ha aHTUOMOTHYHA PE3UCTEHTHOCT 3aBHCH OT
CBOMCTBaTa Ha IOYBATa, J03aTa Ha AZ U BpeMeTO Ha
excrio3uius. CeleKTHBHATA crjla Ha AZ € TT0-e)eKTHBHA
npu LS, otkonkoto mpu CL, xKbAETO cTUMyIHpaHaTa
aHTHOMOTHYHA DPE3WCTEHTHOCT KBbM CTPENTOMHIIMH €
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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.

YeTHpHU IIBTH MO-BUCOKa OT (oHOBaTa. PesynraTure or
MPOYYBAHETO AEMOHCTPHUPAT, Y€ MpHUIaraHeTo Ha Az 3a
3alUTa Ha CEJICKOCTOTAHCKHM KYJITypH MOXE 1a Oble
BB3MOXKCH IThT 3a MpeJaBaHe Ha PE3UCTECHTHOCT KbM
AHTHOMOTHIIM OT XyMaHHATa MEeIUIINHA.

I'7.10. Michaella Aleksova, Anelia Kenarova, Silvena Boteva, Galina Radeva, 2019, Induced

bacterial antibiotic resistance under the application of fungicide azoxystrobin,
Comptes rendus de I’Academie bulgare des Sciences, 72(11), 1592-1598. 1F=0.343,

SJR=0.218, Q2

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?). 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.

Pe3rome: B HacTOsIIOTO TIPOyYBaHE a30KCHCTPOOUHBT €
W3MO0JI3BaH KaTo MoJiesieH (QYHTHIU 32 U3SICHSIBAaHE Ha
CIOCOOHOCTTa Ha (YHTHUIMIUTE Ja MPEeIU3BHKBAT
aHTHOMOTHYHA PE3WCTEHTHOCT M Ja JOIpUHEecaT 3a
JTUBepCU(HKALMATA HA IBTHIIATA 33 paslIMpsIBaHE Ha
pesucrtoma. Edekture Ha a30KCHCTPOOMH  BBPXY
YCTOHYHMBOCTTA Ha  TIOYBCHUTE  OakTepud  KbM
CTPpCIITOMUIINH, TETPAUKIIVH, AMITNIIUIINH )51
XJIOpaM()EHUKOJI ca TECTBAHU B TIMHECTO-NIECHUINBU U
TJIMHECTH  TIOYBH, 3aMBPCEHM C  HapacTBAIlu
KOHIICHTpaIMu Ha (QyHTHIHI B paMKuTe Ha 90-mHEBEH
EKCIIEpUMEHT ¢ Me30KocMoc. HuBaTa Ha Bb3A€iicTBUE HA
A30KCUCTpOOMHA OsfXa OLEHEHW NpPU H3YMCISIBAHE Ha
e(ekTMBHATA /033, KOSATO WHXHMOUpAa pacTexa Ha
Oaxrepunte ¢ 50% Ha IBPBUSA JIEH U CIIEJ TOBA Ha BCEKH

Mecen  ciaea  MpPUIIOKCHUCTO  Ha a3OKCI/ICTpO6I/IHa.
P C3YyJITaTUTC pas3KpuBart, kS a30KCI/ICTpO6I/IH’BT
CTUMYJIMpa CCIICKIMATA Ha aHTHOMOTHYHA

PE3UCTEHTHOCT WM TPH JIBaTa THIA II0YBH, KOETO €
YCTAaHOBEHO JOpHU NpU Hal-HHCKaTa NPHIOXKEHa 1032
(0,28 mg kg?). Cpemnara ckopocT Ha HapacTBaHE Ha
AHTUOMOTHYHATA PE3UCTECHTHOCT € 2 MBTH - (TITMHECTO-
nechwinBa mouysa) U 4,3 mbTH - (MEeChUIMBA TOYBA) B
cpaBHeHne ¢ ¢GonoBara. Karo ocHoBHH daxTopH,
MOJIEITUPAIIN nposiBara Ha AHTHOMOTUYHA
pe3uCTeHTHOCT Osixa pasrpaHdYeHd CBOWCTBaTa Ha
noyBata M BPEMETO Ha eKCHO3WIMs, HO He W
NpUWIOKEHUTE J103u azokcuctpobun. Cnen 90 aHM OT
NpUIaraHeT0 Ha  a30KCHCTpOOMHAa B TIIMHECTO-
MechuwInBaTa II0YBa C€ YCTAHOBSBA TEHICHIUS Ha
BB3CTAaHOBABAHC Ha YYBCTBUTCIIHOCTTA Ha GaKTepI/II/ITe
KBM aHTI/IGI/IOTI/IHI/I, HO HE ¥ B IIeChWINBATa Mmoysa. ToBa
MpoyYBaHe moayepTaBa epeKTUTE HA QYHTUIMIA BBPXY
YCTAHOBSIBAHETO HAa PE3UCTOMH B IIOYBATA 10 OTHOLLICHUE
Ha TMpWIOKeHaTa Ji03a, CBOWCTBAaTa Ha I[oYBaTa |
BPEMETO Ha EKCIIO3UITHSL.
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I'7.11. Silvena Boteva, Rossen Tzonev, Anelia Kenarova, Valentin Bogoev, 2020, Agriculture

landscape development and its subsequent impact in terms of common agricultural
policy - the case of Southwest planning region in Bulgaria, Bulgarian Journal of
Agricultural Science, 26 (6), 1209-1216. SJR =0.191, Q3

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.

Pestome: Ilenta Ha HACTOALIOTO MPOYYBAHE € Jla CE
aHaM3Wpa BB3JACHCTBHETO HAa TPWIAraHeTO Ha
Oo6mara cenckocromancka momutuka (OCII) B
Orozanagnus paiion 3a mnanupane (FO3PII) B
Penmryoimmka bwnrapus (Pb). AHamu3bT mOKasza JIBe
MTPOTUBOIIOJIOKHHA TEHJICHIIMW: HaMajsBaHEe Ha Opos
Ha 3EMEJCIICKUTE CTONMAHCTBA M YBEIMYaBaHE Ha
n3nomsBaHara 3emenencka twiom  (M3II) Ha
CTOIIAHCTBO, KOETO € SICEH IoKa3aTell 32 KOHCOMUAAIINs
Ha 3eMsTa U KoHueHTpamus Ha W3Il B mo-manko
3eMEJENICKH CTOMAHCTBA. BBIpeku dve pesynraTute
MoKa3BaT 3a0aBssHE Ha Ta3W TEHACHIHUS 3a 00jacT
Bnaroesrpaa, ToBa € mpeamnocTaBka 3a €KCTCH3UBHO
KUBOTHOBBJICTBO, KOETO IIO3BOJISIBA OMNAa3BAHETO H
MOAIBPKAHETO HA TACHINATa W JIMBAJUTE, KaTO IO
TO3W HAYMH MOA00psIBa MPEIOCTABIHUTE EKOCHCTEMHU
YCIYTH W TOATIOMAara Omna3BaHETO Ha OHMOJIOTUYHOTO
pasHoobpaswue.

I'7.12. Boteva, S.B., Kenarova, A.E., Georgieva, S.S., Chanev, C.D., Aleksova, M.R., Radeva,

G.S. 2020. The resistance and resilience of soil enzymes after the application of
fungicide azoxystrobin to loamy sand soil. Ecologia Balkanica, 12 (3), pp. 185-194.

SJR-0.134, Q4
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 Quadris®. 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

Pe3rome: M3non3BaneTo HA QYHTHIMIN 3a 3aIIUTa Ha
KYJITYpHUTE €)EKTHBHO €IMMHUHHMpa T'HOHUTE MATOTeHU
no pacrenusara. Ho, GyHrunumure MoraT 1a MpUIHHST
MIPOMEHH B MIOYBCHUTE MUKPOOPTaHU3MH ITOBJIUSIBANKH
BBPXY TSAXHATa CIOCOOHOCT J]a Y4acTBaT B TIOYBCHUTE
¢yaknuu. llenta Ha mpoydyBaHeTO € Ja ce OICHST
MPOMEHUTE B TOYBEHATa Cpela M YCTOWYHBOCTTA H

IUIBCTUYHOCTTA HA  MMOYBCHUTe eH3UMH  (Oerta-
[IIOKO3M/a3a, ypea3a, KHCEJIMHHA W aliKalHa
docharazu u apwicyiadaraza) B OTTOBOpP Ha

HapacTBaLIUTE KOHICHTPALMH Ha a30KCUCTPOOUH (Az),
IpuIarad noj ThProBckata HauMeHoBaanue Quadris®,
B nmponwsmkenne Ha 120 1HA € TPOBEACHO JTA0OPATOPHO
W3CNEBaHE BBPXY IIOYBEHH  ME30KOCMOCH, C
npuiarane Ha Az B konnentpanuu ot 0,00 mg kgt no
35,00 mg kg?l. Brecenuar Az mpemusBUKa IPOMEHH
BbB (DM3WKO-XMMHUYHHWTE CBOMCTBAa Ha IIOYBaTa W
AKTUBHOCTTA Ha MHUKPOOPTraHU3MHUTE.
Hemocpencteennte MUKpOOHH OTroBopH (ieH 1) crexn
TpUjlaraHeTo Ha Az TIOKa3BaT, Y€ MO-yCTOMYMBU Ha
¢yHruumaa ca ypeaszara, OerTa-TJIOKO3MAazaTta U
apwicyndarazara, TPOTHBOIOIOKHO Ha KHCEIHHHATA
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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.

Dimitrov, R.A., Radeva, G.S. 2020.

(dhocdarasa, KOSITO JEMOHCTpUpa BHCOKa
YYBCTBUTEIIHOCT KbM XUMHYHHS cTpec. EnuH mecelr
MO-KbCHO PE3UCTEHTHOCTTa Ha OeTa-TIIFOKO3M1a3aTa,
ypeasata W KucenuHHaTa (ocdaraza HamalsBa OIIe
NoBeY€e B CPABHEHUE C ITbPBHUS JICH, PE3UCTEHTHOCTTA Ha
ankanHata Qocdaraza octaBa HEMPOMEHEHA, JOKATO
YCTOWYMBOCTTA Ha apuIICy/darasa ciado ce yBeInJaBa.
M3uncnenara miactuuHocT Ha 120-us AeH mokas3Ba, 4ue
SH3UMHTE HE MOTAT JIa CE BH3CTAaHOBAT B PaMKUTE Ha
YeTHPU Mecella Cliejl MPUIaraHeTo Ha (QYHTHUIHIA
BbpXy nousure. KopenaunoHHusat aHanu3 Ha [InbpchH
JAEMOHCTpHpA 3HAYUTCIIHU JIMHEHHU Kopelaluunu MEXOy
ocraTeliuTe Az B  ToYBata W  CH3UMHATA
YCTOWYMBOCT/MIACTHYHOCT.  Hammre — pesynrtatu
JoKa3BaT, 4e mnpuiaaraHeTo Ha Quadris® mpomens
MOYBEHATa CH3MMHA CHCTEMa 3a IOBEYe OT YETHUPU
Mecela, KOeTO MOXeE Jla TOBJIHAC BbPXY CKOPOCTTa Ha
TpaHchOopMaIis Ha OPraHMIHUTE BEIIECTBA B [TOYBATA,
0CO0CHO Ta3u Ha opranodocdarure.

I'7.13. Palov, D.D., Aleksova, M.R., Nikolova, R.N., Dinev, N.S., Kenarova, A.E., Boteva, S.B.,

Relationships between soil microbial activity,

bacterial diversity and abiotic factors along the heavy metal contamination gradient.
Ecologia Balkanica, 12 (3), pp. 31-39. SJR- 0.134, Q4

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.

Pe3iome: B ToBa mpoyuBaHe 0sXxa aHATM3UPAHU HA TPH
MecTa mo rpaauenta Ha Cu (ot 53 mo 860 mg kg )
pa3nojoKeHu B paiioHa Ha JoiauHaTa 3iatuna-Ilupaorn,
3anagra bearapus BpB3KUTE MEXKIy aOMOTHIHHTE
(hakTopu Ha MMOYBATa, ChABPKAHUETO HA TEKKH METAITH
¥ aKTUBHOCTTa Ha MOYBEHHUTE MHUKPOOPTaHH3MHTE,
OakTepuaTHOTO O0WMHe, OAKTEPHATTHOTO TEHOTHITHO
doratctTBO ®W  pa3HooOpazue ¥  CHIIBTCTBAIIH
3amMbpeutens Zn u Pb. JIpnarocpodynoro 3aMbpcsiBaHe ¢
TEXKKH METAIM MMa 3HAYUTeNeH OTpuuareieH edexT
BbpXY MHKpoOHaTa akTUBHOCT Ha TMOYBara |
pe3yaTatuTe  TOKazaxa, 4Ye  JeXWAPOreHa3HaTa
aktuBHocT (DHA) mHamanmsBa mo TrpajueHTa Ha
3amMbpcsiBaHe ¢ 10 79% B cpaBHEHHE C HE3aMbpceHaTa
npoba. AHanMM3bT Ha OcHOBHUTE KOMIOHEHTH (PCA)
nmokasza, 4ye DHA xopenupa 3HauWTeNnHO W
MOJIOKUTEIIHO ¢ O0INOTO KoyimdecTBO OakTepuu (16S
rRNA xommust Ha reHa) u HuTpatHute Honu (NO3), u
orpuuatenHo ¢ pH Ha mouBara, TEXKHUTE METaIH U
TexHuTe OmomocTenHHM (opmu. PasnooOpasmero oT
OakTepuaHd TEHOTUIN € TOBIUSHO TJaBHO OT
abmotnyHu (aKTOPH Karo TOYBCHATA OpTaHUIHA
MaTtepus W IsIChYHaTa (pakuus Ha H3CICIBAHHUTE
TTOYBH.
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I'7.14. Aleksova, M., Kenarova, A., Boteva, S., Georgieva S., Chanev Ch., Radeva G. 2021.

Effects of increasing concentrations of fungicide Quadris® on bacterial functional
profiling in loamy sand soil. Archives of Microbiology, 203(7), 4385-4396. 1F=1.884,

SJR=0.648, Q3

Abstract: A mesocosm experiment was
conducted to assess the side effects of the
fungicide Quadris® on soil bacterial
functioning. Quadris® was applied to a
loamy sand soil at increasing concentrations

(0.0-35.0mg kg dry soil) calculated
according to its active ingredient
azoxystrobin (Az). Soil sampling was

carried out from the 1st to the 120th day of
soil incubation to determine the changes
occurred in bacterial catabolism using the
technique of community-level physiological
profiling (CLPP) via Biolog EcoPlates™. It
was found that the field recommended
fungicide concentration (2.90 mg kg™ dry
soil) altered mostly the low-available Biolog
carbon sources (<0.50 optical density
(OD)), whereas the fungicide higher
concentrations (14.65 and 35.00 mg kg * dry
soil) were effective also on medium (0.50-
1.00 OD) and highly (> 1.00 OD) utilizable
ones. Pearson correlation analysis revealed
that the main environmental factors
correlated with the utilization rates of Biolog
carbon sources (CSs) were soil nutrients and
pH. No linear relationships were found
between Az soil residues and the use of CSs.
We concluded that Quadris® affects bacterial
catabolic profiles in loamy sand soils
through soil acidification and altering soil
nutrient pool. The study also revealed that
CLPP and EcoPlate™ are useful practical
tools for testing the fungicide ecotoxicity.

Pe3iome: [IpoBeneH € eKCIIEpUMEHT ¢ ME30KOCMOCH 3a
OlLIEHKa Ha CTpaHn4YHKTE eekTH Ha pyHrunmaa Quadris®
BbpXy (QyHKIMHUTE Ha OaKTepUAIHUTE IOYBEHU
cpobmecTBa. Quadris® e mpuio’keH BBPXY IECHUIUBO-
TJIMHECTa MoYyBa Mpu HapacTBaiu koHuentpamuu (0.0 —
35.0 mg kg? cyxa mousa), M34MCIIEHN CIIOPE] AKTHBHATA
ChCTaBKa a30KcHCTpoOuH (Az). B3zemaneTro Ha IpoOH OT
nmouysata ce u3BbpmBa OT 1-BM A0 120-us neH ot
MHKyOanusATa Ha I[OYBaTa, 3a Ja CE OINpeesiT
MIPOMEHHTE, HACTHITIIN B OaKTepHATHHUSI KaTabOIH3bM,
KaTo C€ W3MO0J3Ba TEXHWKAaTa Ha (UIUOIOTHUYHOTO
npodunupane Ha cpodmectBoto (CLPP) upes Biolog
EcoPlates ™, YcraHOBEHO €, e mpernopbyuaHaTa mojesa
KoHUeHTpanus Ha O¢ynrmmmaa (2,90 mg kgl e
NpOMEHWIa Hali-Beue caabo ycBOSIeMHTE M3TOYHHIN Ha
BeIIepoa (<0,50 ontryna mrsTHOCT (OD)), MokaTo mo-
BHUCOKHUTE KOHIeHTpaluu Ha pyurunuaa (14,65 u 35,00
mg kg?) ca edexrusnu u ipu cpeano (0,50 — 1,00 OD) u
maoro (>1,00 OD) mnpeano4yuTaHUTE BBIJICPOIHU
m3tounuii. Kopenanuonuuar ananu3 Ha IlupchbH
paskpu, 4e OCHOBHHTE ()aKTOPH Ha OKOJHATa Cpeja,
KOHMTO 3HAYMMO KOPETUPAT ChC CTENICHTAa Ha U3IIOI3BaHE
Ha BBrIepomauTe wm3touHuid (CS) ca XpaHHTETHUTE
Bemectsa B nousara u pH. He ca oTkputu nuHeiHU
BPB3KM MEXIy OCTaThbIMTE B TMo4yBaTa Ha Az H
wsnonsBanero Ha CS. 3akmoueHuero e, ye Quadris®
BIIUSIC BBPXY OaKTepHATHHTE KaTabONMHM TpOodUIH B
NEeCHWINBO-TIIMHECTH MOYBH Ype3 IMOAKHCISIBAHE Ha
noyBaTta M NpOMsSHA Ha XpaHUTENHUS OaceiiH B Hes.
IIpoyuBanero paskpu cwio, ue CLPP u EcoPlate™ ca
MOJIC3HH TIPAKTHYECKH WHCTPYMEHTH 3a TECTBaHE Ha
€KOTOKCHMYHOCTTa Ha QyHIHLIUAA.

I'7.15. Anelia Kenarova, Silvena Boteva, 2023. Fungicides in agriculture and their side
effects on soil enzyme activity: A review, Bulgarian Journal of Agricultural Science,
vol. 1, in press, SJR=0.248 (2020), Q3

Abstract: A wide variety of fungicides are
globally applied for effective elimination of
fungal pathogens in agriculture. The
constant increase in their production and use
in the years rises a concern about the
environmental effects that they can cause.

Pesome: TonssMo pasHooOpaswe oOT QYHTHIMOA Ce
MpUJIaraT B CBETOBEH Mamiald 3a e()eKTHBHO YHHII0)KaBaHE
Ha THOMYHM TIATOTCHH B  CEJICKOTO CTOMAaHCTBO.
[locTosHHOTO yBenW4YaBaHE Ha TPOU3BOJICTBOTO U
ynorpebaTa UM Mpe3 TOAWHUTE MOPaXKaa TPEBOTa OTHOCHO
TSAXHOTO BB3JCHCTBUE BBPXY CHCTOSHHUETO HA OKOJIHATA
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More attention is paid on fungicides such as
mancozeb, azoxystrobin, chlorotalonil,
carbendazim, tebuconazole and captan due
to their widespread application. The studies
are focused on the analysis of parameters
that could be rapid, sensitive and informative
for the fungicides’ impact on living
organisms. Such parameter is the activity of
soil microbial enzymes since their function
is responsible for the soil health and fertility.
Studies show that  dehydrogenase,
phosphatase and urease are the most
commonly used enzymes due to their role in
key metabolic processes, while invertase, f3-
glucosidase and cellulase were analyzed to a
lesser extent. Most of the fungicides are
reported to reduce the soil enzymes’ activity
while  others manifest positive or
controversial effects which is determined
not only by the fungicide chemical
composition but also by its dose, exposure
time, and/or soil properties. The aim of the
review is to summarize the results and
outline the trends of fungicide impacts on
soil enzymes that take part in the soil
nutrient cycling.

cpe€aa. B Hay4YHUTE U3CJICABAHUsA, IIO-TOJIAMO BHUMAaHHUEC €

o0bpHAaTO  Ha  (QyHrUUOUMAWTE  KaTo  MaHKoOIEO,
A30KCUCTPOOUH, XJIOPOTAJIOHWU, KapOeHIa3uM,
TeOyKOHA30JI H KamnTaH [opagd  I[IUPOKOTO UM

npuioxkenue. M3cnenpanusita ca (OKyCHpaHH BBPXY
aHaIM3M Ha TMapaMeTpd, KOUTO Ouxa MOTJIM Aa ObIaT
OBbp3H, UyBCTBUTEIHH 1 UHPOPMATUBHH 32 BB3JCHCTBUETO
Ha (QYHTUIMOUTE BBPXY IKUBHTE OPraHW3MHU. TakbB
napamMeThbp € aKTUBHOCTTA Ha TIOYBEHUTE €H3UMH, Thil KaTo
TAXHAaTa (QYHKOUS € OTrOBOpPHA 3a 3IpaBeTo U
TUTOIOPOJTMETO Ha TouBarta. [IpoyuBaHMsATa MOKA3Bat, 4e
JexuaporeHasara, gocdarazara u ypeazara ca Hali-uecTo
W3MO3BAaHUTE EH3UMH TOPaAH POJSITa UM B KIIOYOBH
METa0OJMUTHU TpPOLECH, JOKAaTO HWHBepTaszara, [-
TIIIOKO3KW/1a3aTa U [eyJia3aTa ca aHaIM3UPaHH B TI0-MajKa
crerieH. ChoOmaBa ce, 4e MOBEYETO OT (YHTHIUIUTE
HaMajsiBaT aKTUBHOCTTa HA MOYBEHUTE EH3MMH, JIOKATO
Apyru MNpoABABAT ITOJIOXKHUTCIIHU WX HIPOTUBOPEUYNBU
eeKTH, KOEeTO ce OIpe/ielisi He caMO OT XMMUYHHUS ChCTaB
Ha (QyHrumuga, HO M OT Heromara [03a, BPEMETO Ha
eKCIO3MIMs W/WiIM CBOMCTBaTa Ha moysara. Llenta Ha
ob3opa € ga ce 000OmAT 1O MOMEHTa H3HECEHUTE
pe3yaTaTd W Ja Cce oueprasT TEeHACHLUWHUTE Ha
BB3ICUCTBHETO Ha (YHTHOUAWUTE BBPXY MOYBCHUTE
CH3MMH, KOUTO YJ4acTBAT B KPhroBpara Ha XpaHUTCITHUTE
BEIIeCTBA B MOYBATA.

IYBJINKAIAH BE3 Q U SJR, KOUTO HE CA BKJIIOUYEHH B CIIMCBHKA 3A M3ITbJIHEHUE HA
KPATEPHUUTE HA 3PAC, HO CA BKJIIOYEHU B HAYYHUTE IPHHOCH

I'0.1. Stoyanova T. L., Traykov | T., Kenarova A. E., Bogoev V. M., Yaneva .Y, 2012, The

impact of abandoned uranium mine Senokos on Luda River, Pirin Mountain, Bulgaria,
The Fifth International Scientific Conference BALWOIS 2012, Ohrid, Republic of

Macedonia, 28th May - 2nd June 2012

Abstract: The pollution of river ecosystems
from abandoned uranium mines is a major
environmental problem in many parts of the
world. Uranium mining impacts the local
environment and the pollution may persist
for many years after the site is abandoned.
In Bulgaria, uranium mining and the
processing of the ore ceased at the beginning
of the 1990s. This study investigates the
impact of abandoned uranium mine Senokos
on Luda River (north-western Pirin
Mountain, Bulgaria). Water and sediment
samples were collected in October 2009 and
in July 2010 and were analyzed for heavy

Pe3tome: 3aMbpcsiBAHETO HAa PEYHUTE E€KOCHUCTEMHU
OT W30CTaBEHH YPaHOBM MHHH € OCHOBEH
EKOJIOTUYCH MpOoOJieM B MHOTO YacTH Ha CBeTa.
JloOUBBT Ha ypaH OKa3Ba BIMSHUE BHPXY OKOJHATA
cpela M 3aMbPCSIBAHETO MOXKE J]a POABIKA MHOTO
TOJIUHU CJIe]] U30CTaBsIHETO Ha oOekTa. B bhirapus
NOOMBBT Ha ypaH W TpepaboTKaTa Ha pynara ca
cipeHn B Hadanoto Ha 90-te rommau. ToBa
MpOy4YBaHe H3clesBa BB3ICUCTBUETO Ha
M30CTaBeHaTa ypaHoBa MuHa CEHOKOC BBpPXY peka
Jlyna (ceBepozanaana Ilupun nnanwna, bearapus).
[Ipobute oT Boma W peyHH yTaiiku Osixa chOpaHH
mipe3 oktomBpu 2009 . u nipe3 romm 2010 1. u Osxa
aHanusupanu 3a Texxku meranu (Cr, Cu, Pb, Fe, Zn,
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Abstract:

metals (Cr, Cu, Pb, Fe, Zn,Ni, Mn) and
radionuclides (natural uranium, total a- and

B-activity). Bacterial dehydrogenase
activity and their community level
physiological profiles were wused as

biological indicators. Most of the heavy
metals, natural uranium, total a-activity,
total B-activity in the water and sediments
were above the concentration at the
reference site. In the sediments, the highest
contents of natural uranium, total a- activity
and total B-activity were measured at site
two, located 1km below the mine. Sediment
bacteria under the mine respond to its
impact in terms of several times reduction in
absolute number, dehydrogenase activity
and capacity to utilize different carbon
sources (community level physiological
profile), no matter the season and water
discharge. Downstream, the properties of
sediment bacterial communities recover
partly, and the rate of recovery is seasonally
dependent. The benthic communities at the
reference site and the site below the mine are
characterised with high values of Margalefs’
diversity index. A slight change in the
environmental conditions determined the
low values of this index at site three, located
under the Rakitna Village.

Ni, Mn) u paqnoHyKIua4 (€CTECTBEH ypaH, 00Ia o-
U [-aKTUBHOCT). AKTHBHOCTTa Ha OaKTepHWagHaTa
JNEXUJPOTreHa’a W OaKTepUATHUTE (PU3NOJIOTUYHU
npouIM Ha HUBO CHOOIIECTBO OsXa M3MOJ3BaHU
Karo OuoNormdHW wuHAUKaTopu. IloBeweto ot
TEXKKUTE METaJId, €CTECTBCHHs ypaH, obmara o-
AaKTUBHOCT, OOmara [B-akTUBHOCT BBB BOJaTa M
CeIMMEHTUTEe Osxa HaJ KOHIIGHTpalMiTa Ha
pebepeHTHOTO MACTO. B ceauMeHTHTE Haii-
BHCOKOTO ChABPIKaHUE Ha €CTECTBEH ypaH, oOmiara
0-aKTHMBHOCT U 00111aTa -aKTUBHOCT 0s51Xa M3MEPEHHU
Ha JIBe IUIOUIAJKK, PA3MOJIOKEHH Ha 1 KM IOJ
muHaTa. CeaUMEHTHUTE OaKTepuu [0 MHHATa
pearupar Ha 3aMBPCSIBAaHETO C HSIKOIKO IBTH
HaMmaJisiBaHe Ha aOCOJIIOTHHUSA OpoOM, aKTUBHOCTTA Ha
JIEXUIPOreHasara U CrocoOHOCTTa JIa CE M3I0JI3BaT
Pa3IMYHU M3TOYHHUIIM HA BBHIIIEPO] ((hHU3UOIOTHICH
npodus Ha HHUBO CHOOIIECTBO), HE3aBUCHMO OT
Ce30Ha M HUBOTO Ha Bojata. Hamony mo TeueHuero,
XapaKTePUCTUKHUTE Ha CEIUMEHTHHUTE OaKTepUATHU

CchOOIIECTBA C€ BB3CTAHOBABAT YAaCTUYHO U
CKOpPOCTTa Ha BH3CTAHOBSABAHE € CE30HHO 3aBHCHUMA.
Benrocante  Oe3rppOHaUYHM  CHOOMIECTBA  Ha

pedepeHTHUST O0EKT W MACTOTO TIOJ] MHHATa Ce
XapaKTepU3NpaT C BUCOKH CTOMHOCTH Ha MHIEKCa Ha
pasHooOpazue Ha MaprameB. Manka npomsHa B
YCJIOBHSITA Ha CpelaTa OmpeaeNs  HUCKUTE
CTOWHOCTH Ha WHJAEKCA Ha MACTO Ha MPOOOB3EMaHe,
pasmosnoxeHo oz ceno PakurtHa.

I'0.2. Boteva S, Bankova E, Kenarova A, Tishkov S, Traykov I, 2015, Bacterial abundance

and activity in oil polluted and restored artificial wetlands, Annuaire de I’Université de
Sofia “St. Kliment Ohridski”, Faculte de Biologie, 100(4), 332-343

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

Pe3rome: Hedprenata maaycTpus € ¢ TOJISIM SKOJIOTHUYCH
PHUCK CBBP3aH C Pa3IMBH OT TAHKEPH M BH3ICHCTBUETO
Ha OTHAABLIATE, TCHEpUpPaHH TI0O BpeMe Ha
padMHUpAHETO Ha METPOJia WM MPOU3BOJCTBOTO HA
HE()TOXUMHUKAIH u TEXHUTE MPOU3BOIHHU.
OTnagabyHuTE BOJIH Ha He(TOXUMHUYECKATa
MPOMUIIICHOCT OOUKHOBEHO  CHIBPKAT  TOJISIMO
KOJMYECTBO HECYpOB TMETPOJI M  CYCIEHIUPaHU
BemiecTBa. Cles MPOIECUTE HA MPEYNCTBAHE, B HAKOH
CIIy4yau OTIaIbYHHUTE BOJM C€ M3ITyCKAT B M3KYCTBCHU
BJIQXHU 30HM 32 JONBIHUTEIHO yTasBaHE W
OuopasrpakJjaHe Ha  PE3UCTECHTHHUTE  IETPOJHH
BBIJICBOJIOPOAN M OPTaHWYHM BEIecTBa. Ta3u cratus
u3cienBa IUHAMHKATa Ha  XETePOTPOGHUTE W
pasrpaxkpam Ietpona OakTepun B 3aMbpceHa U
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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 toseveral times
the number of oil-degrading bacteria
elsewhere. The share of oil-degradingbacteria
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 O I*t05.3+1.3
tug O 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 It vs. 30.3+34.4 x 10* pug OIY), and
between their sediments (0.07+0.1 x 10 ug
O I* vs. 0.04£0.05 x 10* pg OI*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.

pEeKyJITHBUpaHa WM3KyCTBEHa BIIA)KHA 30Ha HA
HE(TOXUMHYECKH  3aBOJI  OTHOCHO MecTHaTa
cneun(UIHOCT Ha 30HUTE W CE30HHHUTE IPOMEHU.
3ambpceHara ¢ meTpoJl BiIaKHA 30Ha CE XapaKTepH3Hupa
C MO -TONSIMO KOJUYECTBO OakTepHH, KAaKTO BbHB
BOJIHATa KOJIOHA, TaKa U B CEAMMECHTHTE B CPABHEHUE C
peKyJITHBHpaHaTa BilakHa 30HA. bposT Ha Gakrepuwure,
pasrpakiani  TETPOJHUTE  BBIJICBOJOPOIHU, €
OTHOCHTEITHO CXOJICH B JIBETE CPEJU, C N3KITFOUEHUE Ha
TO3W B CEAMMEHTHTE HAa PEKYJITHBHpaHATa BIIa)KHA
30Ha, KOMTO HAJBHIIABAT JIO HAKOJKO IBTH OpOsl Ha
OakTepuuTe, OHMOJIETpaaTOpu B Apyrus o0exT. [ensbT
Ha OaKTepuHTe, pasrpakIaiy HEePTOMPOIYKTH, B
cbOOIIECTBOTO Ha XeTepoTpodure e mo-Bucok (0,63%
cpeury 0,04%) BBB BOAHHA CTHIO M B CEAMMEHTHUTE
(3,01% cpemry 0,009%) Ha pekyaTHBHpaHATa BIaKHA
30Ha B CpaBHEHHME CBhC 3ambpceHata. OOmara
aKTHBHOCT Ha XeTepoTpodHHUTE OaKTepUH BB BOJATa U
CeIMMEHTa HE C€ pa3invyaBa 3HAYUTEIHO MEXKIY
BJI&)KHUTE 30HU - ChC CPE/IHA CTOMHOCT, Bapupalia oT
4,5+2,0 ug O It 1o 5,3+1,3 ug O 11, 3a pasnuka or ToBa,
OTHOCHTEITHATa OaKTepHaHa aKTHBHOCT, U3YKCIICHA Ha
KJIETKa, CE pa3inyaBa 3HAYUTEIHO MEXIy BOIHATA
KOJIOHA Ha 3aMbpCeHaTa CHOpPSMO Bb3CTAaHOBCHATA
BnakHa 3oHa — (81,8182 x 10* pg O It cpemy
30,3+34,4 x 10* pg O I'Y)Y m wmexmy TexHure
cenumentr (0.07£0.1 x 10* pug O I vs. 0.04+0.05 x
10 pg OIY). ANOVA nokasa 3HauUTeNIeH IIPUHOC HA
TeMmreparypara Ha BojJaTa BBB BapualMATa Ha
0akTepuaaHOTO  OOWJIME W  aKTUBHOCTTa  Ha
xereporpodure, TemmepaTypara Ha BojaTa H
JIOKaJTHUTE YCIOBUS ca (aKTOPH, KOUTO OINPEIEIIsT
BapuUsILUATa B OOMIIMETO Ha OMOJIerpaiaToOpuTe.

ITOKA3ATEJI I'S - IIYBJIMKYBAHA TJIABA OT KHUT' A WJIM KOJEKTUBHA MOHOTPA®UA

I'8.1. Kenarova A and S. Boteva, 2015, Chapter 13 - Functional Diversity of Microorganisms

in Heavy Metal Polluted Soils, In
Contamination of Soils: Monitoring

. (Sherameti | and Varma A, eds) Heavy Metal
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

Pe3tome: B Tasum rimaBa oOoOmaBame pe3yinTaTUTE OT
NPOYYBaHUS, NMPEIHA3HAYCHU /1a OLCHAT BB3JCHCTBHETO
Ha 3aMBPCSABAHETO C TEKKH METAIH BBPXY (HPU3HOIOTHATA
Ha MOYBCHUTE MUKPOOPTaHM3MHU Bb3 OCHOBA HA Pa3IHMYHU
HIMYHU TBPrOBCKM NpoAaykTu 3a aHanu3 (Biolog wu
MicroResp) u cmocobHOCTTa Ha MHKPOOPTaHH3MHUTE 1A
M3MOJI3BaT  PA3IMYHU  M3TOYHHMIM HAa  BBIJICPOJI.
Pesynratute W 3aKiOYeHMATa OT TE3W NPOYYBAHHS ca
INPOTUBOPEYMBY, B 3aBUCHMOCT OT KOHIIEHTPALUHUTE WU
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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.

BUJIOBETE METAJIN, MECTHUTE €KOJIOTHYHHU XapaKTePUCTHKU
W Hakpas - pa3IndHATe UHTEPIPETAH OT aBTOPHTE Ha
NCWCTBUTEIHUTE HHMBAa Ha 3ambpcsBane. KaTto wsu1o
HUCKHTE U yMEpPEHUTE HUBA (criopex nHaekca Ha HemepoB)
Ha 3aMbPCABAHETO C METAIIM HE 3acsATrar crocoOHOCTTa 3a
W3MOJ3BaHE Ha  BBIVEpod M (YHKIHOHAIHOTO
pa3HooOpa3ue Ha 3acerHaTuTe MUKPOOHHU CHOOIIECTBA, 32
pa3iika OT BHUCOKHTEC HHMBa Ha 3aMbPCSBAHE C METaH,
KBJICTO 3HAYUTEIHN HEOIaronpusTHH €(PeKTH CE OTUMTAT
Karo  (YHKUMOHAJIHM  pEaKUUd HAa  MUKPOOHHUTE
choOIiecTBa KbM CTpeca, TPEIU3BUKAH OT METAaJNTE.
MukpoOHuTe (YHKIMOHAIHU PEAKIMH, TNPUYUHEHU OT
cTpeca OT MeTand, ce Ha0IoJaBaT KaTo HaMalleHa
KaTaboJIMTHA aKTUBHOCT U (PYHKLIHMOHAIHO pazHooOpasue,
npedepeHITHATHO TIPEeMUHABaHE OT ymoTpeda Ha eIuH
BBITIEPOJICH CyOCTpar KbM Jpyr, W/WIA TOBHUIICHA
TOJIEPAaHTHOCT Ha CboOIIecTBaTa, MpEeIU3BUKaHa OT
3aMbpcsiBaHeTo. W Hakpas, MHUKpPOOHHTE peakiuu ca
0000IIIeHN B KOHTEKCTa Ha MOJupUIIUpaIInTe epeKTH Ha
JIOKAaJTHUTE YCJIOBHUS Ha cpejaTta BbPXY TOKCHYHOCTTA Ha
METaJHTe.

I'8.2. Moncheva P., Chipeva V., Encheva-Malinova M., Kenarova A., 2015, Soil Microbial

Life of Livingston Island, Antarctica. In: Ch. Pimpirev and N Chipev (eds) Bulgarian
Antarctic Research: A Synthesis, St KI. Ohridski Univ Press, ISBN 978-954-07-3939-7,

pp.274 — 296

Introduction: The terrestrial environments of
Antarctica are dynamic and variable with low
temperatures, low moisture availability,
frequent freeze-thaw cycles, scarce vegetation
cover, and limited organic matter. They
exhibit low complexity food web structures
which are dominated by microorganisms.
Most of the energy and materials assimilated
by primary production become detritus
because of the absence of herbivores, and soil
bacteria play a crucial role in its turnover. To
enable themselves to survive and grow in cold
environments, bacteria have developed a
complex range of changes to all of their
cellular ~ components, including  their
membranes,  energy-generating  systems,
protein synthesis machinery, biodegradative
enzymes, and the components responsible for
nutrient uptake. All the changes can be
described in terms of adaptive alterations in
the protein and lipids of the bacterial cell.

Livingston Island is a part of the South
Shetland Islands, Western Antarctica lying
between Greenwich Island and Snow Islands,

BbBenenne: Cymarta Ha AHTapKTHAa € AUHAMUYHA U
MPOMEHIIMBA cpeda C HHUCKUM TEMIIEpaTypH, HHCKa
HaJMYHOCT HA BJlara, 4YeCTH IUKIIA Ha 3aMpb3BaHe U
pasMpassBaHe, OCKBIHA pACTUTEIIHA IIOKPHUBKA U
OorpaHMYeHa OpraHWYHa Matepus. Te3u cpeau ce
XapakTepU3upaT ¢ MajKa CJIOKHOCT Ha XPAaHUTCITHUTE
MpPEXH, KOUTO Cca JOMHHHPAHU OT MHUKPOOPTaHU3MHU.
ITo-ronsimaTa 9acT OT €HeprusiTa U MaTepusiTa, yCBOCHU
OT MbPBUYHUTE MPOAYLEHTH, CE€ MPEBPBILAT B ACTPUT
mopamyd JIUIIcaTa Ha TPEBONACHH JKWBOTHH, a
MOYBECHUTE OaKTepUU WUrpasT pellaBalia pois B
HEroBUs 00OpOT. 3a Ja MOTraT Na OIENesT W Ja ce
pasBMBaT B CTyIeHa cpeda, OakTepuure ca
pa3paboTHIIN KOMITIEKC OT MPOMEHU BB BCUYKU CBOU
KJIETBPYHH KOMITOHEHTH, BKJIIOYHTCIHO TEXHHTE
MeMOpaHH, CHUCTEMH 3a TeHEpHpaHe Ha CHEpPrus,
CTPYKTYPH 3a CHHTE3 Ha NPOTEUHH, OHOpa3rpaauMu
€H3UMH U BEpPUTHTE, OTTOBOPHHU 32 YCBOSBAHETO Ha
XpaHUTEIIHW  BemlecTBa. Bcwuku — HaOmrogaBaHu
MIPOMEHH MOTaT Ja ObaT ONMUCAHH OT TJIeHA TOYKA Ha
aJanTUBHATE W3MEHCHUA B TEXHHUTE IPOTCHHU U
munuaM  Ha  OakTepuanHata — kimetka.  OcTpoB
JluBunrcteH e uact or IOxuaute Ilermanacku
OCTpOBH, 3amajiHa AHTApKTHIA, PA3IOIOKEHA MEXKTY
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known for the scientific expeditions that are
held there. Livingston Island, like the whole
Antarctica, is a relatively less studied area
which provokes the interest of scientists
because of the possibility new species of
microorganisms to be discovered having
biosynthetic ~ potential for  valuable
metabolites.

ocTpoB ['punyny m CHEXHHUTE OCTPOBH, M3BECTHA C
HAay9YHATE CKCIICAUITNH, KOWUTO CE€ IPOBEKIAT TaM.
OctpoB JIMBUHICTHH, KaKTO U Is1aTa AHTApKTHUIA, €
CPaBHUTECIHO MAaJKO TMpOy4eH pailoH, KOWTO
Mpean3BUKBAa  HWHTEpeca Ha  YYCHHTE  IOpagu
BB3MOXKHOCTTa J1a OBJAaT OTKPUTH HOBHU BHUJIOBE
MUKPOOPTaHU3MH, KOWUTO HWMAaT OWOCHHTETHYCH
MOTEHIHAJI 33 LIEHHU META0O0JIUTH.
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