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Ipuioxenue 13

PE3IOMETA HA TPYJOBETE

Ha boiika 3npaBkoBa ManueBa, IJlaBeH aCUCTEHT, IOKTOP
3a yJacTHe B KOHKYPC 3a 3a€MaHe Ha akaJeMUudYHaTa JUThXHOCT ,,JOIICHT”
B JlecorexHuueckusi yHuBepcuTeT, nyonukysat B B Op. 27 ot 2 anpun 2021 r.,
Kon na npouenypara: FOR-AsP-0321-54

Al. Iuceprauus — OHC ,,/lokTop”

MadgueBa, b. (2012). IlouBeHO-MHKPOOMOJIOTMYHHM TOKA3aTeJH 32 YCTAaHOBSIBaHE
CTATYyCa HA AHTPONOreHHHU NOYBH Ha TepuTOopusATa Ha oOmHa Codus. {ucepranus, 198
c.

[IpobreMbT C yBETWYEHUTE TEPUTOPHH, 3a€TH OT AHTPOIOTCHHU TOYBH,
CBIIIECTBYBA B TJIOOAJICH aCMEKT MO OTHOIICHHE Ha PUCKA 3a 3JpaBETO Ha XopaTa u
OMa3BaHETO HA OKOJHATa cpena. Y Hac M3CIEABAaHMATA B Ta3W IIOCOKAa HE ca
JOCTaThUHU OCOOCHO 32 aHTPOIOTCHHUTE MTOYBH B IpajicKa cpea.

[lenTa Ha HacTosIaTa paboTa € Ch3/1aBaHE HA KOMILJIEKCHA XapaKTEPUCTHUKA U
KaueCTBEHa OLICHKA Ha aHTPOIIOI€HHUTE MTOYBH B IPaJiCKa cpela ¢ pa3jiuyHa CTEIEH Ha
3aMbpcsiBaHe Ha 0a3aTa Ha M3CJIEIBAHUS HAa MOYBEHU, MUKPOOMOJIIOTMYHU U €H3UMHU
NIOKAa3aTeH.

3a moCTUraHe Ha LIeTa ce MPEABMKIAT CIEIHUTE KOHKPETHHU 3a/1auu:

1. Jla ce HampaBM KOMIUIEKCHA XapaKTEPUCTMKA M KadyeCTBEHAa OLIEHKa Ha
U3CJICIBAHUTE aHTPOIIOI€HHU MTOYBH.

2. Jla ce u3cnenBar u aHaJdU3upaT MOYBEHW M MUKPOOMOJIOTMYHU TOKA3aTEeN Ha
AHTPOIIOIE€HHU MTOYBHU.

3. Jla ce ompeneny U aHaIM3Upa €H3MMHATa AKTUBHOCT HA M3CJIEABAHUTE NIOYBH,
KaTo c€ OIpelNeiau AaKTUBHOCTTA Ha €H3UMHUTE: Leylia3a, IpoTeasa, ypeaza u
WHBEpPTa3a, B CE30HHA U FOJIMIIIHA TMHAMMKA.

4. lla ce MpWIOXKH CTATUCTHUYECKH aHAIM3 3a WACHTUPUIMpaHE W aHAIU3 Ha
B3aMMO3aBUCUMOCTTa MEXIy TMPEJICTAaBUTEIIHM TIOYBEHHW U MHUKPOOHMOIOTHYHU
MOKa3aTeNu.

5. Jla ce M3roTBIT MOYBEHO-MUKPOOMOJIIOTUYHU KapTH HA W3CIICJBAHUTE IOYBH,
BKJIFOUUTEITHO WHIUKATUBHU MUKPOOHOJIOTUYHH U MMOYBEHU IMOKA3aTElH.

Ilenra m 3amaunrte ca MOCTUTHATH M ca (OPMUPAHU KOHKPETHU HW3BOJU U
000011IeHuSI.

[Ipoyuenure mouBu oT paiiona ©Ha T1p. Codus mMOKpUBAT YACT OT
pa3zHooOpa3ueTo Ha YpOOTEHHUTE TIOYBU. Y CTAHOBEHU Ca PA3JIMKU B TEXHHS XUMUYCH
¥ MUKPOOHOJIOTHYEH cTaTyc. JIJaHHUTE OT M3CIEIBAHETO JOMPUHACAT 32 MO-TIOAPOOHO
MO3HABaHE Ha WU3CIeABaHUTE YPOOTEHHHM TOYBH - MPHAOOMBA Ce€ OpHUTHMHAIHA
nH(pOpMaIHS 32 KAYECTBEHUSI U KOJUYECTBEH ChCTAB HA TIOYBEHUTE MUKPOOPTAaHU3MU
Y aKTUBHOCTTA HA TEXHUTE €H3WMHM - aHAIM3MPAHA B CE30HHA M FOJUIIHA JUHAMHUKA B
ypOorenHuTe mouBH. M3cieqBaHnTe MUKPOOMONIOTHYHUA U OMOXUMUYHH TTOKa3aTeln
Morar Ja CIyKaT KaTro HMHAMKATOpH 3a 3ambpcsiBaHe Ha mnouBara. (Ce3oHHaTa
JTMHAMHUKA HAa MUKpodiopaTa, KaTo OO0 KOJMYECTBO MUKPOOPTaHU3MH, KaKTO U TI0
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IpynH, JOCTUIAa CBOS BPBX INpe3 IOHM, KOraro BIJIQXHOCTTA, TEMIlepaTypata u
AKTUBHMST BEreTAallMOHEH NEPHOJ| Ha PACTEHUATA Ch3JaBaT ONTHUMAJIHU YCJIOBHS 3a
pa3BUTHE M pa3MHOXAaBaHE Ha MHMKPOOpPraHU3MUTE. MHOKECTBEHMST PETrPECHOHEH
aHaJM3 TMOKa3a, 4Ye JUHaAMUKaTa Ha oOlmara MHUKpodopa 3aBUCH TJaBHO OT
TeMIlepaTypara Ha [ouBaTa, KaTo HE3aBUCHUM (PaKTOp, KAKTO U B KOMOMHAIUSA C APYTHU
¢dakropu (rmaBHO BiaxHOCT). [IpensnoxkeH € coOCTBEH METOJ 3a KOMIUIEKCHA OIIEHKa
Ha MHUKpOOMOJIOTMYHATa akTUBHOCT Ha ypOorennute nousu (MKEA - unTerpanen
KOoe(ULHUEHT 3a €H3UMMHA aKTUBHOCT), KOMTO MOXE Ja CE€ M3IMO0J3Ba 3a BCEKH MOYBEH
KJjac. M3roTBeHu ca /Be MOYBEHO-MUKPOOMOJIOTUYHHU KapTH, Oa3upaHu Ha COOCTBEHU
JAHHHW, KOUTO UIIIOCTPUPAT BPb3KaTa MEXKIY CTENEHTA HA 3aMbpCSIBaHE Ha MOYBUTE C
TEXKKH METaJd M CE30HHAaTa JWHAMUKa Ha olmara MUKpoQuopa B H3CIEIBAHUTE
nmousu Ha abpja00ounHu 0-15 cm u 15-40 cm.

Malcheva, B. (2012). Soil and microbiological indicators for determination the
anthropogenic soils status on the area of Sofia municipality. Dissertation, 198 p.

The problem with the increased territories, occupied by anthropogenic soils
exists in global aspect in relation to health risk for human and environment
preservation. In our country the research in this direction is not enough especially for
the anthropogenic soils in the urban environment.

The aim of this work was the creation of complex characteristics and qualitative
assessment of anthropogenic soils in urban environments with different levels of
pollution based on studies of soil, microbiological and enzymatic parameters.

To achieve the objective are predicted the following specific tasks:

1. To make a complex characterization and qualitative evaluation of the examined
anthropogenic soils.

2. To study and analyze soil and microbiological indicators of the anthropogenic
soils.

3. To determine and analyze the enzyme activity of the examined soils by
calculation the activity of cellulase, protease, urease and invertase enzymes in
their seasonal and annual dynamics.

4. To apply statistical analysis for identify and analyze to interdependence
between the representative soil and microbiological indicators.

5. To prepare soil-microbiological maps of studied soils including indicative
microbiological and soil indicators.

The aim and tasks have been achieved and concrete conclusions and summaries
have been formed.

Studied soils from Sofia cover part of the diversity of urbogenic soils. There are
found differences in their chemical and microbiological status. The data of the research
contribute to more detailed knowledge of the examined urbogenic soils — it is acquired
original information for the quality and quantity composition of the soil
microorganisms and the activity of their enzymes - analyzed in seasonal and annual
dynamics in urbogenic soils. Studied microbiological and biochemical indicators may
serve as indicators for soil contamination. Seasonal dynamics of the microflora, in
total quantity microorganisms as well as in groups, has its peak in June when
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humidity, temperature and the active growing season of plants create optimal
conditions for development and reproduction of microorganisms. Multiple regression
analysis has shown that the dynamics of the total microflora mainly depends on soil
temperature, as an independent factor as well as in combination with other factors
(mainly humidity). It is proposed own method of complex evaluation of
microbiological activity of urbogenic soils (ICEA - integral coefficient for enzyme
activity), that can be used for each soil class. There are prepared two soil-
microbiological maps based on own data, which illustrate the relationship between the
degree of contamination of soils with heavy metals and seasonal dynamics of total
microflora in the studied soils at depths of 0-15 cm and 15-40 cm.

B3. XaOuauranuoHeH Tpya - MoHorpagus

MaJueBa, b. (2020). MuKkpoOH0JIOTHYHA AKTHBHOCT HAa MOYBH B ypooekocucrema. UK
»Ilea-Ilpunt*, 186 c. ISBN 978-619-184-040-3.

MoHorpaduyHUAT Tpyd H3CIEABAa MUKPOOHMOJOTMYHATA aKTHUBHOCT Ha KpaWM'bTHH
ypOOTeHHU MMOYBHU MO pa3JIMuHa PaCTUTEITHOCT OT paiioHa Ha rpan [lnosmus. [IpeacrassT ce
MUKpPOOMOJIOTMYHU TOKAa3aTeau 3a M3SICHSABAHE BIUSHHETO HA 3aMbPCSIBAHETO C TEXKKU
MeTall BbPXY CTPYKTypaTa M aKTHBHOCTTA Ha MOYBEHHS MHUKPOOOIIEHO3 B TpajcKa cpena.
W3neaBanu ca mpeAcTaBUTENTHH 3a Ipajia YacTU OT KPAaMIbTHOTO O3€JICHSBaHE - BEreTaTUBHU
OydepHu 3eJeHH TPEBHU IUIOIIM OKOJIO TPAHCIOPTHUTE apPTEPUH OT  BCHYKH
aIMUHHUCTpaTUBHU paiionu. KoHuenuusaTa e nmoaynHeHa Ha pa3OupaHeTo 3a MPeICTaBUTEITHO
MIPOYYBaHE B PalOHU C pa3IMYHO [0 HUBO Pa3BUTHE HA MHAYCTpus U Tpaduk. V3cneapanure
poOu OTpa3siBaT OCHOBHO 3aMBbPSIBAHETO OT aBTOMOOMIIHUSL TPAHCIOPT, HO CHIIO U OOIIOTO
aHTPOINOTEeHHO HATOBapBaHE B CEJIMIIHA CPEa.

Malcheva, B. (2020). Microbiological activity of soils in an urban ecosystem. Gea-Print
Publishing House, 186 p. ISBN 978-619-184-040-3.

Monographic work examines the microbiological activity of roadside urbogenic soils
under different vegetation from the region of Plovdiv. Microbiological indicators for
elucidation of the influence of heavy metal pollution on the structure and activity of soil
microbiocenosis in urban environment are presented. Parts of the roadside landscaping -
vegetative buffer green lawns around the transport arteries from all administrative regions -
representative for the city were studied. Concept is subordinated to the understanding of
representative research in areas with different levels of industrial development and traffic. The
studied samples mainly reflect the pollution from road transport, but also the total
anthropogenic load in urban areas.
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I'6. IlyéoankyBana kKHUra Ha 6a3aTta Ha 3alIMTEH JAUCEPTALMOHEH TPY/] 32 NMPHUCHKIAHE
Ha o0pa3oBaTe/iHA U HAY4YHA CTeleH ,,JIOKTOP” WM 32 MPHUCHhKIaHe HA HAYYHA CTelNeH
»10KTOP Ha HAYKHUTE”

ManueBa, Bb. (2020). IloyBeHO-MHKPOOHMOJIOTMYHU TOKA3aTeJIW 32 YCTAHOBSIBAHE

cTaTyca Ha AHTPONOreHHW NMOYBH Ha Teputopusita Ha odommHa Copusa. UK ,Iea-
IMpunt”, 262 c. ISBN 978-954-9430-036-6.

Hacrosimata kHura ce uszgaBa Ha 0a3a JUCEPTAlMOHEH TPYA 3a IMPUCHKIAHE Ha
oOpa3oBarenHa ¥ Hay4Ha cterneH ,,Jlokrop®, 3ammuren mpe3 2012 r. Hayunarta pa3pabotka
MpeJCcTaBs KOMIUIEKCHA XapaKTePHCTUKAa M KadeCTBEHAa OIlEHKAa Ha yYpOOT€HHHW TOYBH OT
pationa Ha Tp. Codus 1NO MHUKPOOMOJOTUYHU, EH3UMHHU M TIOYBEHU TIIOKa3aTelH.
AKTyaHOCTTa Ha po0JeMa U CIIHCHKBT Ha JIUTEpaTyparTa ca OChbBPEMEHEHH C BKIIIOUYBAHE Ha
JOIIBIHUTEITHA HAYYHH W3TOYHUIIH.

Malcheva, 2020. Soil and microbiological indicators for determination the
anthropogenic soils status on the area of Sofia municipality. Gea-Print Publishing
House, 262 p. ISBN 978-954-9430-036-6.

The present book is published on the basis of a dissertation for the award of educational
and scientific degree "Doctor", defended in 2012. The research presents a complex
characteristic and qualitative assessment of urbogenic soils from the region of Sofia on
microbiological, enzymatic and soil indicators. The topicality of the problem and the list of
literature have been updated whit include of additional scientific sources.
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I'7. Hayyna nyOnukanusi B H3JaHHSI, KOUTO ca pedepupaHd H MHIACKCHPAHHM B
CBETOBHOM3BECTHH 0a3M JaHHM C Hay4Ha HHopManus

Filcheva, E., Hristova, M., Haigh, M. Malcheva, B., Noustorova, M. (2021). Soil organic
matter and microbiological development of technosols in the South Wales Coalfield. Catena,
Vol. 201, 105203. https://doi.org/10.1016/j.catena.2021.105203. ISSN: 0341-8162. (Scopus;
Web of Science; SJIR=1.389; IF = 4.333).

Abstract: Degraded land (formerly ‘reclaimed’) after surface-coal-mining is a serious
problem in South Wales. This project uses forestation to foster soil development on opencast
coal-mine spoil technosols. It compares records of hu mification and the soil microbiological
system (microcoenosis) using paired data from the same plantings in 1998 and 2018.
Statistical analysis finds no significant difference between samples collected under trees
planted by the pit-planting versus trench planting method or trees planted using organic or
mineral fertilizer. However, there are strong significant differences in both soil organic matter
and microflora components and significant corre lations with time since tree planting. Most
components of the soil organic carbon (TOC) and the microflora increase, often significantly.
However, compared to 2018, 1998 samples contain significantly greater maximum levels of
Insoluble Carbon while the microflora had significantly more Ammonifying bacteria.
Decreases in Insoluble Carbon explain the relatively small increase in TOC between 1998 and
2018. The % extracted with 0.1 N H2SOs is significantly larger in 2018, suggesting active
weathering. Similarly, both the maxima and minima of total Humic and Fulvic acids content,
extracted with 0.1 M NasP207; + 0.1 M NaOH, are significantly greater in 2018. Total
microflora shows significant positive correlations with time-since-tree-planting as do the
proportions of bacilli and actinomycetes but the correlation with ammonifying bacteria is
negative. In 1998, the microflora was dominated by non-spore-forming bacteria while, in
2018, bacilli and actinomycetes prevail; both are involved in the transformation of complex
organic compounds and humification. This indicates active trans formation of more complex
organic compounds and advancing humification. In sum, forestation of these degraded,
formerly reclaimed, opencast coal-mine spoils has resulted in a massive increase in both the
size and functioning of the soil organic system.

Keywords: Technosols, Forest-biological reclamation, Microflora, Soil carbon, Humic
acids

ITouBeHO OPraHMYHO BEIIECTBO U MUKPOOHOJIOTHYHO PA3BUTHE HA TEXHOTEHHH MOYBH
oT BBIIHIIHO Haxoauine B IO:xken Yeic

Hlerpaaupanure 3emMu (MO-paHO ,,pereHepUpaHu’’) ciel IT0OMB HAa MOBBPXHOCTHU
BBIUIMIIA ca cepuoseH mpobiem B FOxken Yenc. To3u mpoekT usmoli3Ba 3ajiecsiBaHe, 3a Ja
HAChpYM Pa3BUTHUETO HA MOYBATa BHPXY OTKPUTH TEXHOJOTHYHH NpoIecH 3a NOOMB Ha
BeIyMIIa. Tol cpaBHsIBa JaHHUTE 3a XyMHU(DUKAILIKS U TOYBEHATa MUKPOOUOJIOTHYHA CUCTEMA
(MHKpOILIEHO03a), U3MOI3BAKHU CABOCHH JIaHHU OT ChIIUTE HacaxkiaeHus mpe3 1998 u 2018 r.
CTaTUCTHUECKUAT aHAIN3 HE YCTAHOBSIBA CHIIIECTBEHA Pa3jIfKa MEXy TPoOUTe, ChOpaHu Mo
JTbPBETA, 3aCaJ€HU Ype3 SIMKOBO 3aca)<JaHe, CIpsSAMO JbpBETaTa, 3aCaJ€HU C U3IO0JI3BAHE Ha
OpranvueH win MuHepaieH Top. CrhlecTByBaT o0aue 3HAUMTENHHU PA3TUKA KaKTO B
OpraHMYHUTE BEIIECTBA B MIOYBATa, Taka U B KOMIIOHEHTUTE Ha MUKpO(dIopaTa U 3HAYUTEIIHU
KOpeJaluu ¢ BpEMETO CJe/ 3acakJaHeTo Ha JAbpBera. [loBeueTo KOMIIOHEHTH Ha MOYBEHUS
OpraHvyeH BBIIEPO] U MUKpOQIIOpaTa ce yBelndaBaT, YeCTO 3HAYUTENIHO. BbIpeku ToBa, B
cpaBaenue ¢ 2018 r., mpobute ot 1998 r. chabpkaT 3HAUUTEITHO TMO-BUCOKH MAKCHMATHH
HUBAa HAa HEPa3TBOPUM BBIJIEPOJ, JOKATO MHUKpoduiopara € MpeAcTaBeHa OT 3HAYUTEIHO
noBeve amoHupuIMpanm Oaktepuu. HamansBanero Ha HEPa3TBOPUMUS BBIIIEPO] OOSCHSIBA
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OTHOCHUTEJIHO MAJIKOTO YBEJIMYEHHE HA MIOYBEHMSI OpraHnyeH Bbriiepoa Mexay 1998 n 2018 r.
[Mpouentspt, m3BneueH ¢ 0,1 N HxSOs, e 3naumtenno mo-romsim mpe3 2018 r., xoero
npeanojara akTUBHU HM3MEHEHUS NpPUYMHEHH OT epo3us. [lo chIMs Ha4MH KakTo
MakCUMyMHUTE, Taka W MUHHUMyMHTE Ha OOIIOTO CBhABPKAHHE HAa XyMHHOBA U
dbynBokucennau, uspiedern ¢ 0,1 M NasP,0O7 + 0,1 M NaOH, ca 3Ha4uTENHO MO-TOJICMH
mipe3 2018 r. ObmaTa Mmukpoduiopa NoKa3Ba 3HAYUTEITHU TOJIOKUTEIIHA KOPEJIAIlMi C BPEMETO
OT 3aCaXJIaHETO Ha JBPBOTO, KAaKTO W C YYaCTHETO HAa OalMial W aKTUHOMHIIETH, HO
KopelaiusaTa ¢ aMoHu(puImpanmre 6akrepuu e orpunarenta. [Ipes 1998 r. B mukpodinopara
ca JIOMUHHMPAIM HecropooOpa3yBamy Oakrepuu, nokaro npe3 2018 r. mpeobiagaBaT Oanuim
Y aKTHHOMMIIETH; W JBETE TPYMH MHUKPOOM YydYacTBaT B TpaHC(hOpMalusTa Ha CIOKHHU
OpraHWYHU CHEMHEHUS M XyMHUQHUIHpaHeTo. ToBa MoKa3Ba aKTUBHO TpaHC(POpPMHpaHE Ha
MO-CJIO)KHU OpPraHWYHU CBhEAMHEHUsS W Hamnpe[BaHe Ha Xymudukanusta. B oOoOuieHue,
3aJIeCSIBAHETO Ha TE3HW JIETPalupalId, TO-paHO PEKYJITHBUPAHU, OTKPUTH BBITUIIHU PYAHUIN
€ JIOBEJIO JI0 3HAYMTEIHO YBEJIWYCHHE KaKTO Ha pa3Mepa, Taka M Ha (pyHKIMOHHpPAHETO Ha
MOYBEHATa OPTaHUYHA CHCTEMA.

Kiawo4yoBn aymMu: TEXHOTEHHH TIOYBH, TOPCKO-OMOJIOTHYHA  PEKYJITHUBAIMS,
MUKpO(dII0pa, TOYBEH BHITIEPO.I, XYMUHOBH KHCEITHMHU

Malcheva, B. (2021). Influence of vermiculite, fertilisation and liming on microbial diversity
to reclaimed substrates — vegetation experiment with Lolium perenne. Journal of
Environmental Protection and Ecology, 22(1), 106-119. ISSN: 1311-5065. (Scopus; Web of
Science; SJR=0.263; IF = 0.692).

Abstract: Vegetation experiment was conducted with Lolium perenne L. to establish
the influence of vermiculite, fertilization and liming on the microbial diversity of substrates
from mine, soil depot and tailings pond. The main share in the composition of the total
microflora before and after treatment of the variants is occupied by non-spore-forming
bacteria, followed by bacilli. Actinomycetes and micromycetes are the least represented.
Fertilization increases the biogenicity of the studied substrates, as the trend is clearer for the
substrates from the soil depot and the tailings pond. In general, the total amount of
microorganisms is higher with the addition of 10% and 20% vermiculite. Liming contributes
to raising the pH of the substrates of the mine and respectively to improving the conditions for
the development and activity of the microflora. The amount of bacteria that absorb mineral
nitrogen follows that of the general microflora. In most variants, the mineralization activity
was higher in the experiments compared to the controls, regardless of the total amount of
microorganisms. The ameliorants used stimulate the development of "fast-growing” (R-
strategists) to a greater extent than "slow-growing" microorganisms (K-strategists). Aerobic
microorganisms are more than anaerobic and they play a major role in the degradation of
organic matter in substrates.

Keywords: reclamation, vermiculite, fertilisation, liming, microorganisms.

Binsinne Ha BepMHKYJINT, TOPEHE M BApYBaHe BbPXYy MHKPOOHOTO pasHooOpa3ue B
cy0cTpaTH 3a peKyJITHBALHUs - BereTraluoneH ekcnepument ¢ Lolium perenne

[TpoBenen e Bereranmonen onut ¢ Lolium perenne L. 3a ycraHOBsiBaHE BIMSHHETO Ha
BEPMUKYIIUT, TOPEHE U BapyBaHe BbPXY MUKPOOHOTO pa3HooOpa3ue Ha cyOCTpaTH OT MMHA,
MOYBEHO JIeNO M XBocToXpaHuiuiie. OCHOBEH 51 B ChcTaBa Ha olIara MUKpoiopa npeau
U Cle] TpeTHpaHe Ha BapHAHTUTE 3aeMaT HecropooOpasyBamiuTe OakTepuu, CIEBaHU OT
Oarmnure. Haif-cnabo mpeacraBeHM ca akTMHOMMILETUTE M MHKpoMHIeTHTe. TopeHeTto
MOBHIIIaBa OMOTEHHOCTTa HAa HW3CJE/BAaHUTE CYOCTpaTH, KaTo TEHACHIMITAa € IO0-jICHa 3a
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cyOcTpaTuTe OT MOYBEHOTO JENO M XBOCTOXpaHWIHIIETO. KaTo 1su10 00mI0TO KOJIMYECTBO
MUKPOOPraHU3MHU € TO-BUCOKO mpu npubassae Ha 10% u 20% Bepmukynut. BapyBanero
JOTMIpUHACS 3a MoBHIIaBaHe HAa pH Ha cyOcTpaTuTe OT MMHATa U CHOTBETHO 32 MOJOOpsIBaHE
Ha YCIOBHSTAa 3a pa3BUTHETO M AaKTHBHOCTTa Ha Mukpoduopara. KommdectBoro Ha
OakTepunTe, YCBOSBAIIM MHUHEpaJeH a30T clieBa ToBa Ha obOmiara mukpodmopa. Ilpum
[IOBEYETO BapUaHTU MUHEPAIN3ALMOHHATA AKTUBHOCT € [10-BUCOKA IPU OIIMTUTE B CPAaBHEHUE
C KOHTPOJIUTE HE3aBHCUMO OT OOMIOTO KOJMYECTBO HAa MUKPOOpraHm3MuTe. M3monsBaHuTe
MEIMOPAHTH CTUMYJIHPAT B TO-BHUCOKA CTENEH pa3BUTHETO Ha ,,0bp30 pactsammte (R-
CTpaTe3u), B CpaBHEHUE C ,,0aBHO pacTsamure” Mukpoopranusmu (K-crparesn). AepoOHuTte
MUKpPOOPIraHHW3MH ca IOB€YE OT aHAEpOOHMTE W T€ MMAT OCHOBHA pOJIs B IPOLECUTE Ha
Jerpajianus Ha OpraHMYHUTE BEIECTBA B CyOCTpaTHUTE.
Knrouoeu oymu: pexynTuBaiysi, BEpMUKYINUT, TOPEHE, BapyBaHE, MUKPOOPraHU3MHU

Malcheva, B., Nustorova, M., Zhiyanski, M., Sokolovska, M., Yaneva, R., Abakumov, E.
(2020). Diversity and activity of microorganisms in Antarctic polar soils. One Ecosystem 5:
e51816. https://doi.org/10.3897/oneeco.5.e51816. ISSN 2367-8194. (Scopus; SIR=0.64).

Abstract: The study is focused on microbiological analyses in polar soils in selected
monitoring sites in Livingstone Island, Antarctica region. The analyses include determination
of the quantity and qualitative composition of the heterotrophic block of soil microflora (non-
spore-forming bacteria, bacilli, actinomycetes, micromycetes, bacteria absorbing mineral
nitrogen), insofar as it plays a major role in the element cycling and soil formation processes.
Aerobic (rapidly and slowly growing) and anaerobic groups of soil microorganisms were
investigated and the biogenicity (total microflora) and the rate of mineralisation processes
(mineralisation coefficient) were determined. Mostly non-spore-forming aerobic bacteria,
followed by actinomycetes, are dominant in determining the biogenicity of the studied polar
soils. The rearrangement of the microorganisms in the composition of the total microflora by
degree of dominance indicates the participation of all the studied groups of microorganisms in
most sites in the initial and final stages of the decomposition of organic matter. The
mineralisation of soils is most active in sites with vegetation cover. The established
pigmentation in aerobic microorganisms is probably due to their good adaptation and
protection under extreme polar conditions, while the absence of oxygen impedes the
formation of pigments.

Keywords: polar soils, non-spore-forming bacteria, bacilli, actinomycetes,
micromycetes, bacteria absorbing mineral nitrogen

IIpoyuBaHe Ha pa3HO00pPa3HeTO M AKTUBHOCTTA HA MUKPOOPTraHU3MH B IOJISIPHU NMOYBH
OT paiioHa HAa AHTApKTHIA

Pe3stome: I[lpoyuBaHeTo mpencraBs MHUKPOOHOJIOTHYHM —aHAIM3HM, BKIIOYBAIIN
oTpesieNIsiHe Ha KOJIMYECTBOTO U KaUeCTBEHHsI ChCTaB Ha XeTepoTpodHUs OJOK Ha MOYBEHATa
Mukpodopa (HecropooOpasyBamy OakTepuH, OalWId, aKTUHOMMIETH, MHUKPOMHIIETH,
OakTepuH, YCBOSIBAIM MUHEpAJIEH a30T), IOKOJIKOTO TOW MMa OCHOBHA pOJIsi B POILIECUTE HA
noyBoOOpa3yBaHe M KpbroBpaTa Ha BellecTBaTa B ekocuctemute. M3cnensanu ca aepoOHU
(OBp30 M 6aBHO pa3BUBAIIM C€) U aHaEPOOHU I'PYNHU NOYBEHH MUKPOOPTaHU3MH, OIpE/eIeHU
ca OuoreHHocrra (oOma MHKpo¢IOpa) U CKOPOCTTa Ha MHUHEPAIM3ALMOHHUTE IPOLECH
(MuHepanu3aiMoHeH koeduiment). [IpeauMHo HecropooOpasyBamuTe aepoOHU OakTepHH,
ClleZIBAHM OT AaKTUHOMHUIETH ca JOMUHHUpAIIM NOpU ONpeAeissHe Ha OUOTeHHOCTTa Ha
u3cienBaHuTe mnouBH. IlperpynmupaHeTro Ha MUKpPOOpPraHM3MUTE B ChCTaBa Ha oOIara
MUKpO(dIIOpa Mo cTerneH Ha AOMUHHMpaAHE JI0Ka3Ba y4acTHETO HAa BCUYKHU W3CJIEIBAHH TPYIH
MUKPOOPraHW3MHU TPU TMOBEYeTO OOEKTH B HAYAJHUTE W KpalHH eTanM Ha JECTPYKIHMS Ha
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opranMuHaTa Marepus. Hail-akTuBHa € MHUHepaiM3alMsITa B IOYBUTE C PACTUTEIHOCT.
YCTaHOBEHOTO MUTMEHTHpAHE IPH aepoOHHTE MHUKPOOPTraHM3MH BEpPOSTHO C€ IbJDKM Ha
TAXHaTa ;[o6pa aganTanyAa M 3aluTa Ipru CKCTPEMHU TMOJIAPHU YCIIOBHA, JOKATO OTCHCTBUCTO
Ha KHUCJIOPOJI 3aTPyAHSABA 00pa3yBaHETO Ha MUTMEHTH.

Kniouoeu Oymu: 10ONApHU TIOYBH, HECHOpooOpasyBalid OakTepuu, Oauuiy,
AKTUHOMMICTH, MUKPOMUILICTH, 6aKTep1/m YCBOSABAIIM MUHCPAJICH a30T

Malcheva, B. (2020). Microbial biomass carbon and enzymatic degradation of carbohydrates
by application of vermiculite to reclaimed substrates. International Conference on Innovations
in Science and Education, March 18-20, 2020, Prague, Czech
republic, https://doi.org/10.12955/pns.v1.120, International Conferecence Proceedings 2020,
47-53. ISSN 1805-9961. (Web of Science)

Abstract: A vegetation experiment was carried out with different amounts of
vermiculite mixed with humus depot substrates, tailings pond and mine, in different
proportions, and with an application of mineral fertilization and liming. Biomass carbon of
microbial origin has the highest values after the addition of 10% vermiculite, simultaneous
application of fertilization and liming, and alone fertilization, compared to controls, without
ameliorants. The activity of the studied enzymes - cellulase, amylase, invertase and catalase
increased with increasing concentration of vermiculite, as well as in the combined application
of fertilization and liming. The values of microbial biomass carbon and enzymes are highest
in the variants with substrates from the mine.

Keywords: reclaimed substrates, vermiculite, microbial biomass, enzymes

Mukpo6Ha 6MoMaca BbIJIEpPOJ U €H3MMHO pa3rpakJaHe Ha BbIJIEXUAPATH MPH
NIpujIaraHe Ha BEpMUKYJIUT Ha PeKyJITUBUPAHHU CyGCTPaTH

Pe3tome: IlpoBemeH € BereTalMoOHEH EKCHEPUMEHT C pas3lIMyHU KOJUYEeCTBA
BEPMHKYJIUT, CMECEH CbhC CyOCTpaTH OT XYMYCHO JIETO, XBOCTOXPAHWJIMIIE W PYTHUK, B
pa3IMyHU TPONOPLIHMHM W C TpWIaraHe Ha MHHEPAIHO TOPEHE W BapyBaHe. buomacHusT
BBIJIEPOJ] C MUKPOOCH MPOM3XO0J TOKa3Ba Hal-BUCOKM CTOMHOCTH ciieq AoOaBsHe Ha 10%
BEPMHKYJIUT, STHOBPEMEHHO TpHUJIaraHe Ha TOPEHE ¥ BapyBaHE, M CAMOCTOSTEITHO TOPEHE, B
CpaBHEHHE C KOHTPOJUTE, 03 MEIHOpPaHTH. AKTUBHOCTTa HAa H3CJCIBAHUTE CH3UMHU -
neyaasa, aMmuia3a, MHBEpTa3a M KaTaja3a ce yBeJudaBa ¢ HapacTBaHE Ha KOHIICHTPAIMSITA
HAa BEPMHKYIHT, KaKTO M TP KOMOMHUPAHO MPHIOKEHHE HAa TOPEHE M BapyBaHE.
CroiiHOCTUTE Ha MHMKpoOHaTa OMOMaca BBIVIEPOJ M CH3UMHTE Ca HaW-BUCOKH TIPH
BapUAHTHUTE ChC CYOCTpPATH OT MUHATA.

KiarouoBu aymu: pexkynTUBHUpaHH CyOCTpaTH, BEPMUKYIUT, MUKpoOHa Ouomaca,
E€H3UMU
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Malcheva, B., Petrova, V., Yordanova, M., Naskova, P., Plamenov, D. (2020). Influence of
biochar and manure fertilization on the microbiological activity of agricultural soil.
International Conference of the University of Agronomic Science and Veterinary Medicine of
Bucharest ,,Agriculture for life, life for agriculture*, June 4-6 2020, Bucharest, Romania.
Scientific papers-series B-Horticulture, Vol. LXIV, No. 2, 191-198. Print ISSN 2285-5653,
CD-ROM ISSN  2285-5661, Online ISSN  2286-1580, |ISSN-L  2285-5653.
http://horticulturejournal.usamv.ro. (Web of Science)

Abstract: Fertilization with biochar (carbonized wood chips) and compost (well
decomposed cow manure) was carried out on the following crops: zucchini (Cucurbita pepo),
broccoli (Brassica oleracea), broad bean (Vicia faba) and leeks (Allium ampeloprasum). The
introduction of organic fertilizers increases the development of all groups of microorganisms
studied most strongly in zucchini, followed by broccoli and less in cultures of broad bean and
leek. In zucchini, the application standalone of manure and biochar has a more microbial-
stimulating effect, while in broccoli, broad bean and leek, the combined fertilizing variants
increase the activity of soil microorganisms to a greater extent. As sampling days increase
after application of organic fertilizers the biogenicity decreases, more noticeably after 200
days of application. The highest percentage in the composition of the total microflora is
occupied by the ammonifying bacteria (non-spore-forming bacteria and bacilli), and the least
represented are micromycetes and actinomycetes.

Key words: biochar, manure, crops, soil microorganisms.

Bansinue Ha TOpeHeTO ¢ OMoYap U 00OPCKHU TOP BbPXY MUKPOOHOJIOTHYHATA AKTUBHOCT
HA arporeHHa mo4sa

Pe3tome: U3BbpiieHo e TopeHe ¢ Ouodap (kapOOHU3HMPAH IHPBECEH YHWIIC) U KOMIIOCT
(moOpe pas3nokeH KpaBeUIKH TOp) BBPXY ciemHute Kyntypu: TukBuuku (Cucurbita pepo),
opokomu (Brassica oleracea), Oakma (Vicia faba) um mpa3 (Allium ampeloprasum).
BpBekaHeTo Ha OpraHWYHH TOPOBE yBEIHMYaBa Pa3BUTHETO HA BCUYKH W3CJICIBAHHU TPYIU
MUKPOOPraHW3MH, HaW-CHIIHO 3a THKBUYKH, TIOCJICIABAHH OT OpPOKOJIM M TO-MAJIKO NpHU
KyJITypHUTe OT 0akia u npa3. [Ipy THKBHUKUTE CaMOCTOSTEIHOTO MpUiIaraHe Ha 0OOPCKH TOP
U OWOBBIVICH WMa TO-CTHMYJHpaiml eQeKT 3a YBEIIMYaBaHE KOJIMYECTBOTO Ha
MUKPOOPraHU3MHUTE, JIOKATo TpU Opokoi, Oakina W Tpa3 KOMOMHUPAHWUTE BapuUaHTH Ha
TOpEHE YyBEIMYaBaT B TI0-BUCOKA CTENEH aKTUBHOCTTA HAa MOYBEHHTE MHKDPOOPraHH3MH.
buorenHocTTa HamansBa ¢ yBelIMYaBaHE Ha JHWUTE 3a B3eMaHE Ha MPOOM Cliel] BHACSIHE Ha
OpraHuYHU TOPOBE, Mo-oce3aemo cien 200 aHM Ha mpuioXeHue. Hal-BUCOK MPOIECHT B
chCTaBa  Ha  obmiara  MumKpoduiopa  3aemar aMOHU(UIIHPAIITUTE OakTepuun
(mecopoobpazyBamiy OakTepuu U OaluiM), a Hail-ciabo MpeICTaBEeHU ca MUKPOMHIIETH H
AKTHHOMMUIICTH.

Kaw4yoBun aymu: Onovap, OOOpPCKHM TOp, CEJICKOCTONAHCKH KYITYPH, TOYBCHU
MUKPOOPTaHU3MH.
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Malcheva, B., Yordanova, M., Petrova, V., Naskova, P., Plamenov, D. (2020). Microbial and
enzymatic degradation of carbohydrates: a comparative investigation of compost variants.
International Conference of the University of Agronomic Science and Veterinary Medicine of
Bucharest ,,Agriculture for life, life for agriculture*, June 4-6 2020, Bucharest, Romania.
Scientific papers-series B-Horticulture, vol. LXIV, Nel, 425-433. Print ISSN 2285-5653, CD-
ROM  ISSN  2285-5661, Online ISSN  2286-1580, ISSN-L  2285-5653.
http://horticulturejournal.usamv.ro. (Web of Science)

Abstract: Microbial biomass carbon and enzymes, degradation carbohydrates have
been investigated for the composting of various vegetable and animal wastes. A 4-variant
scheme for compost piles from plant residues (vine sticks, fruit twigs, leaves, grass slopes)
and rabbit fertilizer with different starters (last year's compost and soil) has been prepared.
Microbial biomass and enzymes: cellulase, invertase, amylase and catalase have the highest
values up to the 7th day of starting the experience. The higher momentary cellulase activity at
the beginning of the experiment determines and a higher potential cellulase activity in
cultivation of the variants for the first 10 days, as well as a faster rate of cellulose degradation
over the entire composting period. Invertase activity values is lower than these of cellulase
and amylase activities. The catalase has shown a smaller decrease at the end of the experiment
compared to the beginning in comparison with the other enzymes. Microbial carbon biomass
and enzyme activities have a main role in the carbohydrates degradation as an integral part of
organic matter and are sensitive indicators in the composting process.

Key words: compost, microbial biomass, enzyme activities.

Mukpo0OHO ¥ eH3MMHO pa3rpaskiaHe Ha BbIVIEXUIPATH IPU CPABHUTEIHO NPOYYBaHe HA
KOMIIOCTHHM BAPHAHTH

Pe3rome: M3cnenBanu ca MukpoOHa OMOMaca BBIVIEPOJ M €H3UMH, pa3rpakIalliu
BBIVIEXUIPATH, NPU KOMIIOCTHUPAHE Ha Pa3M4YHU PACTUTEIHU M >KUBOTUHCKU OTHAIbIIH.
3anoxkeHa e 4-BapuaHTHA CXeMa Ha KOMIIOCTHHM KYIOBE OT PACTUTEIHH OCTaThbUU (JIO30BU
NPBYKH, OBOIIHHM KIIOHKH, JIUCTA, TPEBEH OTKOC) M 3aiiya TOp C pa3jIMuYHU CTapTEPU —
MUHAJOTOJIUIIIEH KOMIOCT U mouBa. MukpoOHata Ouomaca M eH3UMHUTE: Ieiylasa,
MHBEpTa3a, aMuja3a U Karaja3a ca ¢ Hali-BUCOKM CTOMHOCTH JI0 7-MH JIeH OT 3ajlaraHe Ha
onurta. [lo-BUCOkaTa MOMEHTHa Ielylla3Ha AaKTUBHOCT B HAYaJOTO Ha EKCIIepUMEHTa
oOycnaBs U MO-BUCOKA MOTEHI[MAIHA 1IeTyla3Ha aKTUBHOCT MPU KYJITHBUpPAHE HA BapHAHTUTE
npe3 mbpBuUTe 10 AHU, KAKTO U MO-Obp3a CKOPOCT Ha pasrpaKJAaHe Ha IeNyo3aTa 3a HeNus
MepuoJ, Ha KommocThpaHe. VHBepTazHaTa aKTUBHOCT € C IMO-HUCKH CTOWHOCTH OT
aKTUBHOCTTa Ha Ieiylnazara W amuiazata. [Ipu kaTanazara ce KOHCTatupa mo-ciabdo
HaMaJsiBaHE B Kpasi Ha €KCIEPUMEHTa CIPSMO HAYajJOTO B CPAaBHEHHUE C OCTAHAIUTE CH3UMH.
MukpoOHna OuoMaca BBITIEPOJ U CH3UMHHUTE AKTHMBHOCTUM HUIpasiT OCHOBHA pOJIA IpHU
pasrpaKJaHeTO Ha BBIVIEXHIPATHTE KAaTO ChCTaBHA YacT HAa OPraHMYHHUTE BEIIECTBA M ca
YyBCTBUTEIHU HHIWKATOPU B IIPOIleca Ha KOMIIOCTUPAHE.

KirouoBu 1ymu: KoMrnocT, MUKpoOHa OMoMaca, eH3UMHU aKTUBHOCTH.
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Malcheva, B., Yordanova, M., Nustorova, M. (2019). Influence of composting on the
microbiological activity of the soil. International Conference of the University of Agronomic
Science and Veterinary Medicine of Bucharest ,,Agriculture for life, life for agriculture®,
June 6-8 2019, Bucharest, Romania. Scientific Papers. Series B, Horticulture. VVol. LXIII, No.
1, pp: 621-625. Print ISSN 2285-5653, CD-ROM ISSN 2285-5661, Online ISSN 2286-1580,
ISSN-L 2285-5653. (Web of Science)

Abstract: The aim of the experiment was to study the influence of composting on the
microbiological activity of the soil. The experiment was carried out in 2017 in the
experimental field on University of Forestry of Sofia. Three types of compost (prepared in
2016) were used: two spring composts with plant residues (grape vine canes, fruit twigs and
grass windrow) and in the second one was added and rabbit manure. And autumn compost
only with plant residues from vegetable field (frostbitten tomato and pepper stems and fresh
leek residues). The composts were applied to the soil at a rate of 5 t/ha by incorporating and
mulching in the cultivation of tomatoes. Agrochemical and microbiological soil analyses were
carried out. The main groups of heterotrophic microflorae - ammonifying bacteria (non-spore
and bacilli), actinomycetes and micromycetes are defined. Data showed that spring composts
increased the amount and activity of microorganisms. Autumn compost did not increase the
amount but their activity was higher.

Key words: actinomycetes, ammonifying bacteria, C/N ratio, compost, micromycetes.

Bausinue Ha KOMIIOCTUPAHETO BbPXY MHKpOﬁI/IOJIOFI/I‘IHaTa AKTUBHOCT HA MMOYBU

Pe3rome: Ilenra Ha exkcrmepuMeHTa Oemie Ja ce HW3CIEABa BIMSHUETO Ha
KOMIIOCTHPAHETO BBPXY MHKpPOOMOJIOTMYHATA AKTHBHOCT Ha To4YBara. EKCIEpUMEHTHT €
npoBeneH npe3 2017 r. B eKCHEPUMEHTAIHOTO MoJie Ha JIeCOTEXHUYECKH YHHUBEPCUTET B
Codus. MzmomsBanm ca Tpu Buaga KommocT (mpurotBeH mpe3 2016 T.): 1Ba mpoJsieTHU
KOMIIOCTa C PACTHUTENHUW OCTaThIM (JIO30BH NMPBHUYKH, OBOIIHU KIOHKH W TPEBEH OTKOC), C
n00aBeH KbM BTOPHS 3aCIIKU TOP, U CIUH €CEHEH KOMIIOCT CaMO C PAaCTUTEIIHU OCTATBIH OT
3€JICHYYKOBO T0Jie (M3MPB3HAIN CTHOJIA U JIUCTa OT JOMATH M MHUIIEP, U 3€JICHH OCTAThIU OT
npa3). Kommnocrure ca mpuiaraHu BbpXy mHouBaTa B HopMa 5 t/ha ype3 BKiIrouBaHe W
MyJ4UMpaHe TpU OTIVICKAAHETO Ha JoMartute. V3BBpIICHHM ca arpoXuMHUYHH U
MUKPOOHOJIOTHYHH TOYBEHH aHanmu3u. OnpeleneHd ca OCHOBHH TPYHMH XeTepoTpodHa
MuKpoduiopa - amMoHMdUIUpamu OakTepuu (HECTIOPOBHM U OAaliiv), aKTHHOMHIICTH |
MUKPOMUIICTH. JIaHHUTE MOKa3BaT, Y€ MPOJICTHUTE KOMIIOCTH yBEJIMYaBAT KOJIMYECTBOTO U
AKTMBHOCTTa HAa MUKPOOPraHW3MUTE. ECEHHHUAT KOMIIOCT HE € YBEIMYMJ KOJHMUYECTBOTO Ha
MHUKPOOHTE, HO aKTUBHOCTTA MM € OWJIa MO-BUCOKA.

KarouoBn naymm: aktuHomuiletd, amoHuduuupamu Oaktepuu, cwvotHolneHue C/N,
KOMIIOCT, MUKPOMHIIETH.
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Mitkov, S., Malcheva, B., Yordanov, D., Tcachev, C., Pencheva, I. (2019). Analytical and
microbiological study of tablet formulations of food supplements containing extracts from
Crataegus sp. and Tribulus terrestris L. Oxidation Communications 42, No 4, pp: 517-526.
ISSN 0209-4541. (Scopus; SIR=0.224).

Abstract: Products containing extracts of medicinal plants Hawthorn (Crataegus sp.)
and Tribulus (Tribulus terrestris L.) are used in pharmacy as food supplements and Over the
Counter (OTC) products. Their effect is due to the biologically active flavonoids and
oligomeric procyanidins from Crataegus oxiacantha and furostanol saponins and flavonoids
contained in Tribulus terrestris. In the present study, two methods have been developed and
validated: a HPLC method for the quantification of Vitexin-2-O-rhamnoside in tablet
formulations of nutritional supplements containing extracts from these medicinal plants and a
method for determining the total number of microorganisms. For the HPLC method specified,
the analytical parameters are defined as follow: specificity, reproducibility, LOD, LOQ,
linearity and system suitability test. Validation and verification of the total number of
microorganisms method were used to analyse the indicators: repeatability, reproducibility and
uncertainty (combined standard uncertainty (Uc) and expanded uncertainty (U)).
Microbiological analysis includes the determination of the total number of microorganisms,
molds and yeasts, coliforms, salmonella and coagulase-positive staphylococci, as criteria for
the microbiological purity of the product. The absence of: molds and yeasts, coliforms,
salmonella and coagulase-positive staphylococci. Therefore, the microbiological assessment
of the product is very good because pathogenic microorganisms are not isolated.

Keywords: Crataegus sp., Tribulus terrestris L., HPLC method, vitexin-2-O-
rhamnoside, microbiological purity food supplements, quality control.

Aﬂann?.npaﬂe Ha XMMHUYHMU U MPIKpOﬁPIOJIOI‘PI'—IHI/I MmoKa3aTeju npu u3CjacJaBaHe Ha
TadJIeTH ChAbP:KaIM ekcTpakTu ot Crataegus sp., u Tribulus terestris L.

Pe3tome: TIpoaykTH, ChABPKAILIM EKCTPAKTH OT JieueOHuTe pacrenus rior (Crataegus
sp.) u 6abunu 360u (Tribulus terrestris L.) mamupar npuiokeHue BbB (hapMaiusta KaTo
XpaHHUTEIHA J00aBKU W TPOIYKTH, MpojaBaHu Oe3 perenta. EQEKThT UM ce JBIDKH Ha
OMOJIOTUYHO AaKTHBHHUTE (JIABOHOMAM W OJWroMepHu mnpormanuauan ot Crataegus
oxiacantha u ¢gypocranoaoBu canoHuHHU 1 (aaBoHOMIH, ChAbPKamM ce B Tribulus terrestris.
B mHacrosmata pabotra ca paspaborenn W Baymgupanu gBa meroga: HPLC wmeron 3a
KOJIMYECTBEHO omnpereisiHe Ha Butekcun-2"-O-paMHo3ua B TabneTHH (GOPMU Ha XPAHUTEITHU
N00AaBKHU ChABPIKAIIN €KCTPAKTU OT TE3U JICYCOHU PACTCHHUS M METOJ 3a OTpeessiHe Ha 001l
Opoii MHKpPOOPraHM3MH. 3a IIbPBHSI ITIOCOYCH METOJI Ca OIPEACICHH aHATUTHYHHUTE
MOKa3aTeNu: CIEHU(PUYHOCT, BB3MPOU3BOJUMOCT, T'paHHMIIA HA OTKPHUBAaHE, TpaHUIA Ha
KOJIMYECTBEHO OIpPEICIIsTHEe, JIMHEHHOCT M TECT 3a HAJSKHOCT Ha cucremara. [lpu
BAJIMIIUPAHETO M BEpUPUIMPAHETO HA MeToJa 3a o0m[ Opoil MHUKPOOpPraHU3MH ca
aHAJTM3UPAHU  TOKA3aTEeIUTE: TOBTOPSEMOCT, BB3IMPOU3BOJAUMOCT U HEONPEICICHOCT
(xomOuHMpana crangaptHa HeonpeneneHocT (Uc) u pasmupena HeonpeaeneHoct (U)).
MUKpPOOHOJIOTHYHHAT aHAJIN3 BKIOYBA ONPEICISHETO Ha 00m[ Opoil MHKpPOOPraHH3MH,
TUIECEHH M JPOXKIH, KOJIU(OPMH, CAIMOHENAa M KOArysia30IoJIOKUTEIIHU CTa(QUIIOKOKH, KaTo
KPUTEPUH 33 MUKPOOHMOJIOTMYHA YHCTOTA HAa TPOJYKTHTE. YCTAHOBSIBA C€ OTCHCTBUE Ha!
IUIECEHH W JPOXKIH, KOJIM(POPMH, CaJIMOHEIa M KOAryla30IOJIOKUTEIHH CTaQHUIOKOKH.
CrnenoBarelHO MHKpPOOHOJIOTMYHATA OIlEHKA Ha MPOJYKTa € MHOro Jo0pa, ThH Karo He ca
M30JIMPAHU TIATOTEHHHU BUJI0BE MUKPOOPTaHU3MHU.

Kawuosu mxyum: Crataegus sp., Tribulus terrestris L., HPLC meron, Butekcun-2-O-
PaMHO3HU]I, XPaHUTEITHH JOOABKH C MUKPOOHUOJIOTUYHA YUCTOTA, KOHTPOJI Ha KA4eCTBOTO.
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Malcheva, B., Yordanova, M., Borisov, R., Vicheva, T., Nustorova, M. (2018). Dynamics of
microbiological indicators for comparative study of compost variants. International
Conference of the University of Agronomic Science and Veterinary Medicine of Bucharest
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papers-series B-Horticulture, vol. 62, pp: 649-654. Print ISSN 2285-5653, CD-ROM ISSN
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Abstract: The microbiological dynamics of different starting vegetable and animal
waste was investigated. There is a 5 variants scheme of compost bunches (4 spring and 1
autumn) with different starters - two spring composts containing a combination of grape vine
canes, fruit twigs and grass swath, in addition to one rabbit manure; starter: last year's
compost, two spring composts of mulberry twigs with leaves, and when the compost are
turned, a different amount of clean litter and twigs is introduced; starter: soil and one autumn
compost containing pepper and tomato stems and leaves, roots of tomatoes and pepper with
soil, green leaves of leeks, corn and leek waste. A 6-fold microbiological analysis was started
on the 7th day of the compost materials and repeated in 7-10 days during the compost reversal
period. Main groups of heterotrophic microflora - ammonifying bacteria (non-spore and
bacilli), actinomycetes and micromycetes are defined. The study was carried out by the
method of dilution and culture of solid nutrient media with determination of cfy (colony
forming units) in 1 g abs. dry substrate. The data from the microbiological analysis show
differences in the course of the individual stages of composting by microbiological indicators.
These differences are expressed in terms of both the total amount of microorganisms in the
substrates and the dominant physiological and systematic groups of microorganisms in the
microbiocenosis. The different microbiological composition of the compost materials
determines a different rate of decay of the separate raw materials, which is reflected in the
duration of the composting process itself.

Key words: compost, grape vine canes, horticulture wastes, microbiological dynamics,
rabbit manure.

JluHaMHUKa HA MUKPOOHOJIOTHYHH MOKA3aTe U PU CPABHUTEIHO IPOYyYBAHE HA
KOMIIOCTHHM BAPHAHTH

Pe3rome: l3cienBaHa € MHMKpOOMOJIOTMYHATA JMHAMUKA Ha pa3jIMYHU H3XOJHH
pacTUTENIHU M JKUBOTHHCKU OTHAAbLU. 3aJlo’K€Ha € S5-BapHaHTHAa CXeMa Ha KOMIIOCTHH
KynoBe (4 mpojeTHH W | eceHeH) C pa3IMyHU cTapTepu — JiBa IPOJIETHH KOMIIOCTa
ChIbpXKALIM KOMOMHAIMS OT JIO30BM IHPBYKHM, OBOIIHU KIOHKM M TPEBEH OTKOC, C
JOIIbJIHEHUE KBbM €IMHHUS 3aifua TOp; cTapTep: MUHAJIOTOJUIIEH KOMIIOCT, JBa IPOJIETHU
KOMIIOCTa OT YEPHUUYEBU KJIOHKHU C JIMCTa, KaTO IpU OOpblIaHe HA KOMIIOCTHTE € BKapBaHO
Pa3IMYHO KOJMYECTBO YUCTA MOCTENS W KIOHKH; CTapTep: IOYBa U €IMH €CEHEH KOMIIOCT,
ChIbpKal] CTHOJA W JIUCTa OT MHIEP U JOMAaTH, KOPEHH OT JOMATH U IHUIEp C IOYBa,
L[apeBUYHA IyMa, 3€JIEHW JIMCTa OT Ipa3 M OTHaabUu OT Hero. M3BbpiieH € 6-kpareH
MHUKpPOOHOJIOTHYEH aHalM3 3alo4YHaT Ha 7-MUs JE€H OT 3aJlaraHeTO Ha KOMIIOCTHHTE
MaTepuald M ToBTapsu] ce mnpe3 7-10 gHM B mepuoja Ha OOpblLIaHe Ha KOMIIOCTHTE.
OmnpeneneHn ca OCHOBHU IpyIu XeTepoTpodHa MUKpodopa — aMOHU(UIMpAIIN OaKTepuu
(HecopooOpa3yBamii ¥ Oanuin), aKTUHOMMIETH U IuleceHHM rbOu. IlpoyuBanero e
U3BBPIICHO II0 METOJa Ha pa3pekJaHe M IOCABKAa HA TBBPAM XPAHUTEIHU Cpeau C
onpenensue Ha KOE (xononneo6pa3zysamiu equauim) B 1 rp. abc. cyx cyocrpar.

JlaHHUTE OT MHUKPOOWJIOTMYHHUS aHaJU3 covaT pa3luuus NpU MIPOTUYAHETO Ha
oTaenHUTe (a3 Ha KOMIOCTHpPaHEe MO MHUKPOOMOJOTMYHM MOKa3areiau. Te3u pasziauuus ce
u3pa3sBaT KakTO MO OTHOILIEHHE Ha 00IaTa 3acelieHOCT ¢ MUKPOOHM Ha CyOcTpaTuTe, Taka U
110 OTHOIIEHHE HA JOMUHHUPAIIUTE B MUKPOOOIIEHO3a (PU3UOIOTUYHHA U CUCTEMAaTHYHU T'PyNU
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MUKPOOPraHU3MHU. Pa3nmuyHUAT MHUKpPOOMOJOTHMYEH CBhCTaB HA KOMIIOCTHUTE MaTepHalu
ONpeJed U pa3IuyHa CKOPOCT Ha pas3lal Ha OTIEIHHUTE CYPOBHMHHU, KOETO C€ OTpassBa B
MIPOABIDKUTEIIHOCTTA HA CaMUs IIPOLIEC Ha KOMIIOCTUPAHE.

KiroyoBM JyMH: KOMIIOCT, JIO30BH IIPBYKM, OTHAABLU OT TI'PaguHapCTBOTO,
MUKPOOHOJIOTUYHA JTUHAMHUKA, 3aCIIKU TOP.

Mitkov, S., Malcheva, B., Yordanov, D., Dimov, I., Tcachev, C. (2018). Determination of Pb
and Cd content in food supplements containing extracts of Crataegus sp. and Tribulus
terrestris, by flame atomic absorption spectrometry. Oxidation Communications 41, No 1, 1—
10, pp: 61-70. ISSN 0209-4541. (Scopus; SJIR=0.213)

Abstract: Products containing extracts of medicinal herbs (Crataegus sp.) and
grandmother's teeth (Tribulus terrestris L.) are used in pharmacy as food supplements and
Over the Counter (OTC) products. Their effect is due to the biologically active flavonoids and
oligomeric procyanidins from Crataegus oxiacantha and furostanol saponins and flavonoids
contained in Tribulus terrestris. In the present work a method for quantitative determination
of lead and cadmium in tablet forms of nutritional supplements containing extracts from these
medicinal plants is developed and validated by atomic absorption flame spectrometry. The
analytical parameters are defined: working range, linear range, limit of detection, limit of
quantification, repeatability, recovery and accuracy. The measurement uncertainty in the lead
and cadmium test in the analysed tablets was calculated.

Keywords: Crataegus sp., Tribulus terrestris L., flame AAS, Pb and Cd content, food
supplements, quality control.

OnpeaesisiHe HA 0J10BO M KaAMHUH B XPAHUTEJHH J00ABKH ChAbPKAIIMA €KCTPAKTH OT
Crataegus sp. u Tribulus terrestris L., upe3 miaMbkoBa aToMHa adcopoums

Pe3tome: [TpoaykTH, ChabpsKaIiy eKCTpakTh OT JieueOnn Omnku — rior (Crataegus sp.)
u 6abuan 360u (Tribulus terrestris L.), ce m3mom3Bar BbB (hapMalusaTa Kato XpaHUTCITHU
M00aBKM W TPOIYKTH, TpojaBaHu Oe3 perenta. EQEKThT MM ce IBDKM Ha OHOJIOTHYHO
aKTUBHHUTE (DIIAaBOHOMIM M OJMroMepHu mpormanuanau ot Crataegus oxiacantha wu
bypocTaHo canmoHuHU U (GIIaBOHOUIN, ChabpsKaliu ce B Tribulus terrestris L. B nacrosiara
paboTa e pa3paboTeH W BaIHIMPaH METOJ] 33 KOJUIECCTBEHO OMpPEIEIIAHE Ha OJOBO U KaJAMUM
B TabieTHH (GOPMH Ha XPaHUTEIHH I00aBKH, ChIbPKAIlM E€KCTPAKTH OT Te3W JICYeOHU
pacTeHHss 4Ype3 arOMHO-a0COpOIMOHHA IUIaMBKOBA CIEKTpoMeTpus. JlepuHupanu ca
AHATMTHYHUTE TapaMeTpu: paboTeH o00XBaT, JIMHEEH 00XBaT, IpaHMIla Ha OTKPHBAaHE,
rpaHlila Ha KOJMYECTBEHO OIPEENIAHE, IOBTOPSIEMOCT, BB3IPOU3BOJMMOCT W TOYHOCT.
W3uncinena € HeOMpeneeHOCTTa Ha HW3MEPBAaHETO B TeCTa 3a OJIOBO M KaJMHH B
aHAIM3UPAHUTE TAOJIETKH.

Kawouosu aymu: Crataegus sp., Tribulus terrestris L., aTtomHO-abcopOHHOHHA
IUIaMbKOBa CIIEKTPOMETPHS, Chabpikanue Ha Pb u Cd, xpaHuTeaHu T00aBKH, KOHTPOJ Ha
Ka4eCTBOTO.




JIECOTEXHUYECKHN YHUBEPCUTET

I'8. Hayyna ny0aukanuss B HepedepupaHH CIHHCAHHMS ¢ HAYYHO pelleH3MpaHe MU B
peAaKTHPAHU KOJEKTHBHH TOMOBe

Malcheva, B., Atanasova, P., Panayotova, P., Dimitrov, D. (2015). Chemical and enzymatic
indexes of urbogenic and agrogenic soils from the region of municipality of VVarna. Ecology
and Safety, vol. 9, pp: 330-339. ISSN 1314-7234 (Online).

Abstract: There are analyzed soils from urbocenosis and agrocenosis from the region
of municipality of Varna. There are determined macro- and microelements and their complex
impact over the cellulase and the catalase activity of the soil microorganisms. The soils from
the investigated ecosystems are poorly supplied with total nitrogen. The urbogenic soil is well
supplied with absorbable forms of phosphorus and potassium, in contrast to the agrogenic
soil, which is poorly supplied with phosphorus and averagely supplied with potassium. As per
content of organic substance the urban soil is classified as a slightly humus, and that from the
agrocenosis as averagely humus one. There is established that the cellulase activity is lower at
the urbogenic soil in comparison with the agrogenic one. It is suppressed by the activity of Pb,
Cd, Cu and Zn, but it is not influenced by the summary activity of Ni, Mn and Fe. For the
enzyme catalase is marked a contrary tendency — its activity is limited by a higher content of
Ni, Mn and Fe and it is not suppressed by Pb, Cd, Cu and Zn. The studied chemical and
enzymatic indexes may serve as indicators for passing processes in anthropological soils with
low content of heavy metals.

Keywords: urbogenic soil, agrogenic soil, macronutrients, heavy metals, cellulase,
catalase

XMMUYHU ¥ €H3MMHH M0KA3aTeJ W MPH YPOOreHHHU U ArPOreHHHU MOYBH OT PaiioHa Ha
o0muHa Bapua

Pe3rome: Ananu3upaHu ca MOYBH OT ypOOIIEHO3a M arpolleH03a OT paiioHa Ha OOIIUHA
Bapna. Omnpenenn ca Makpo- U MUKPOEIEMEHTH U TAXHOTO KOMIUIEKCHO BIIMSIHUE BBpPXY
LenyjJa3HaTa M Karaja3Ha aKTUBHOCT Ha IOYBEHUTE MHKpoopranu3mu. I[louBure oT
U3CIeIBAHUTE €KOCHCTeMHU ca ciaabo 3amaceHu ¢ oOuy a3oT. YpOoreHHara moysa € Jo0pe
3araceHa ¢ ycBoumH (¢opMu Ha Gochop U Kanuii, 3a pa3iuka OT arporeHHara 1no4na, Kosito €
cnabo 3amaceHa ¢ ¢ocdop u cpeaHo 3amaceHa ¢ Kanuid. [lo cbabpkaHue Ha OpPraHUYHO
BEIECTBO I'paJickaTa MoYyBa ce Kilacu(uiMpa KaTo MajIKo XyMYyCHA, a Ta3u OT arpoleHo3ara
KaTo CpeIHO XyMYCHAa. YCTAaHOBSIBA C€, Y€ Lenyla3Hara akTUBHOCT € MolJHUCKa mpu
ypOoreHHaTa IOYBa B CpaBHEHHUE C arporeHHara. Ts e moaTucHara ot aeiicrsuero Ha Pb, Cd,
Cu u Zn, HO He ce moBIMsBa OT cymMapHOTO AeiictBue Ha Ni, Mn u Fe. 3a en3uma karanasa ce
oT0ensI3Ba MPOTUBOIOIOKHA TEHACHIUS — aKTUBHOCTTa MY € € JIMMUTHUPaHa OT MO-BHUCOKO
chabpxkanue Ha Ni, Mn u Fe u He e moarucHara ot Pb, Cd, Cu u Zn. M3cneaBanuTe XuMUYHA
W EH3MMHH IIOKa3aTelud MOoraT Ja CIyKaT KaTo MHAMKATOPH 3a NpOTHUYAIlM IPOLIECH B
AQHTPOINOI'€HHU NIOYBH C HUCKO ChIBPKAHUE HA TEKKHU METAJIU.

KaouoBn nymm: ypOoreHHa TOYBa, arporeHHa I0YBa, MaKpPOENEMEHTH, TEeXKU
METaJy, LieNTya3a, Karajasa

Malcheva, B., Naskova, P., Yankova, P., Plamenov, D. (2015). Some changes in the chemical
indexes and enzymatic activity of flooded soil from the region of Varna, Bulgaria.
International Journal of Research Studies in Science, Engineering and Technology 2 (10): 83-
93. ISSN 2349-4751 (Print), ISSN 2349-476X (Online).

Abstract: There are studied the changes in some chemical and enzymatic indexes of
soils, as a result of a flood in the region of city of VVarna. There are established higher values
of organic carbon, nitrogen, phosphorus and potassium in the soil samples from floods, in
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comparison with the controlled region. The cellulase activity is higher also at the soil samples
from the flooded terrain. Its activity decreases in depth, more strongly expressed at the soil
from the control. And at both studied objects the catalase activity increases in depth of the soil
and reaches highest values in the lower soil layer of the control region. The studied changes in
the chemical indexes and enzymatic activity in soils can be used as biochemical indicators
regarding passing processes after a flood.

Keywords: enzymatic activity, flood, soil, macroelements

Hsixou npoMeHH B XMMHYHHU IIOKA3aTEJIH M €H3UMHATA AKTUBHOCT HA HABO/IHEHA M0YBA
oT paiioHa Ha Bapua, bearapus

Pesrome: 3crmenBann ca IPOMEHHTE B HAKOM XMMHWYHM M €H3MMHM ITOKa3aTeNIM Ha
II0YBM, BCIIEJCTBHME HA HABOJHECHHME B palioHa Ha rpaj BapHa. YcTaHOBEHM Ca MO-BHCOKH
CTOMHOCTM Ha OpraHU4YeH BBIVIEPOJ, a30T, (pochop M Kaauil B MOYBEHUTE NPOOH OT
HAaBOJIHEHUs, B CPAaBHEHME C KOHTPOJIHMS paioH. Llenyna3Hara akTHBHOCT € MO-BUCOKA CHIIO
IpU TOYBEHUTE NPOOM OT HABOJHEHMsI TepeH. AKTHUBHOCTTa ¥ HamalsiBa B ABJIOOYMHA,
o[ |CHJIHO M3pa3eHO Ipu MouyBaTa OT KOHTponara. M mpu xaBara wm3cienBaHu oOeKTa
Karaja3HaTa aKTUBHOCT HapacTBa B JbJ0OOYMHAa Ha IOoYBaTa M JOCTUTa Hail-BUCOKHU
CTOMHOCTH B JOJHUS IIOYBEH CJIOW Ha KOHTPOJHUS paloH. M3cneaBaHuTe NpPOMEHH B
XMMHMYHU TIOKa3aTeld W €H3UMHAa AaKTHMBHOCT B IIOYBM MoOraTr Ja C€ M3I0J3BaT Karo
OMOXMMHUYHU UHAUKATOPH OTHOCHO MPOTHUYAIIH MIPOLIECH CJIe]] HABOJHEHHE.

KuirouoBM 1yMu: eH3MMHa aKTUBHOCT, HABOJHEHUE, I0YBA, MAKPOEIEMEHTH

Naskova, P., Malcheva, B., Yankova, P., Plamenov, D. (2015). Some chemical and
microbiological indexes at soils after a flood in the region of Varna, Bulgaria. International
Journal of Research Studies in Science, Engineering and Technology 2 (10): 62-71. ISSN
2349-4751 (Print), ISSN 2349-476X (Online).

Abstract: There are studied the chemical and microbiological indexes of soils 4 months
after a flood in the city of Varna. There are established increased values of moisture and pH in
the flooded soil in comparison with the conditionally accepted for control soil. The quantities
of nitrate nitrogen, absorbable forms of potassium and phosphorus are higher in the soil after a
flood, than in the soil from the park. This tendency is determined by the accumulated
vegetative remainders and construction materials in the flooded soil. The content of organic
carbon is higher in the layer 20-40 cm and lower at depth 0-20 cm at the soil, which is
strongly influenced by the calamity, in comparison with the control. The speed of
disintegration in these layers, however, is impeded by the accumulated organic substance —
the coefficients of mineralization with them are highest. Basic share in the content of the
microbocenosis occupy the non-spore forming bacteria, bacilli and bacteria, which assimilate
mineral nitrogen, which participate in the initial stages of destruction of the organic
substances. Most poorly are presented the actynomycetes and at both objects. The quantity of
the anaerobic microorganisms is higher than the aerobic at the flooded soil. The tendency is
contrary at the soil from the park. There is not established contamination of the soils with
pathogenic types of microorganisms — Escherichia coli and Clostridium perfringens.
Regarding the influence of the chemical indexes the interconnection is highest between the
content moisture in the soils and the total quantity of microorganisms.

Keywords: flood, urbogenic soils, macroelements, microorganisms
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Hsixon XuMMYHM ¥ MUKPOOHOJIOTMYHH MTOKA3aTeIH HA NIOYBH CJIeJ] HABOJHEHHUe 0T
paiiona Ha BapHa, brarapus

Pesrome: M3cienBanu ca XMMUYHM U MHUKPOOHMOJIOTUYHM IOKAa3aTeNIM Ha IMOYBH 4
Mecela ciell HaBoJHEeHue B rpaj BapHa. YcraHOBsIBaT ce 3aBUIIEHM CTOMHOCTU Ha Bjara u
pH B HaBojgHeHaTa moYyBa B CpaBHEHHE C YCIOBHO IpHeTaTa 3a KOHTpOJIa I0YBa.
KomnuectBarta Ha HHUTpaTeH a30T, ycBouMHU (popmu Ha Kanmuid U Gocdop ca MO-BHCOKH B
1oy4BaTa cjiejl HaBOJHEHUE, OTKOJIKOTO B [0YBATa OT Mapka. Ta3u TeHJAeHIHs ce 00ycaaBs OT
HaTpYHaHUTE PACTUTEIHU OCTAThLUU M CTPOUTENIHM MaTepuaid B HaBOJHEHAaTa I10YBa.
CpappKaHMETO Ha OPraHUYEH BBIVIEPOJ € MO-BUCOKO B cios 20-40 cm M HO-HHUCKO Ha
abnoounHa 0-20 cm mpu moyBaTa MO-CHUJIHO 3acerHaTa OT OEJCTBUETO, B CPABHEHHE C
KoHTpojara. CKopocTTa Ha pasrpakJjaHe B Te3M cjoeBe obauye He € 3aTpydHEeHa OT
HaTPYHNaHOTO OPraHUYHO BEIIECTBO — KOE(PUIIMEHTUTE Ha MHUHEpalIu3alMs Npu TAX ca
Hai[ /Bucoku. OCHOBEH [ B ChCTaBa Ha MHUKPOOOIIEHO3a 3aeMaT HEecropooOpasyBallluTe
OakTepuu, OaminTe W OaKTEpPUHUTE, YCBOSBAIIM MHHEPAJIEH a30T, KOWUTO Yy4YacTBaT B
HayaJlHUTE eTalM Ha JECTPyKUHUs Ha opraHM4HuTe BemniectBa. Haii-cmabo mpenctaBeHu ca
aKTUHOMMIIETUTE U TpU jABara oOekrta. KonmuecTBoTO Ha aHaepoOHHUTE MHUKPOOPraHHU3MU €
M0-BUCOKO OT aepoOHUTE MpU HaBOJHEHaTa MoyBa. TeHJeHIUATa € MPOTHUBOIOJIOKHA MPH
moysara OT mapka. He e ycTaHOBEHO 3aMbpcsBaHE Ha MOYBHUTE C MATOTEHHH BUIOBE
mukpoopranusmu — Escherichia coli u Clostridium perfringens. Ilo otHouieHue Ha
BJIMSIHUETO Ha XUMUYHHUTE TIOKa3aTelId B3aUMOBpPH3KaTa € Hall-BUCOKA MEXAY ChIbPKaHUETO
Ha BJIQXKHOCT B ITOYBHUTE U OOMIOTO KOJUYECTBO MUKPOOPTaHU3MHU.

KirouoBu 1ymu: HaBoJHEHHE, ypOOT€HHU MIOYBH, MAaKPOEJIEMEHTH, MUKPOOPTraHU3MHU

Naskova, P., Malcheva, B., Yankova, P., Plamenov, D. (2016). Impact of the biological
fertilizers on chemical indexes and enzyme activities of soils at cucumbers. International
Research Journal of Natural and Applied Sciences 3 (11): 120-131. ISSN 2349-4077.

Abstract: The present experimental work is set as a vessel experiment in a hon-heated
greenhouse of department ,,Plant Production®, Technical University — Varna, with purpose to
be established the role of three biological products (Ekstrasol, Herbagreen, Life Bat Guano)
and one mineral fertilizer (NPK) on chemical and enzyme indexes of soils at growing of
greenhouse cucumbers variety Kiara F1. It is established by the carried out analyzes, that the
biological fertilizers leave the soil well stored with total phosphorus and potassium, as the
highest results are reported at usage of Ekstrasol. The highest values of total nitrogen are
registered at the variants with mineral fertilizing. The catalase activity is higher at the
combined fertilized soils with NPK + Herbagreen, Ekstrasol + Herbagreen and Life Bat
Guano + Herbagreen in comparison with the controls and the samples, fertilized only with one
product (NPK, Ekstrasol and Life Bat Guano). The bringing in of fertilizers increases the
activity of the enzyme cellulase at all fertilized soils in comparison with the controls, as this
tendency correlates with the increased content of nutrient elements nitrogen, phosphorus and
potassium after the adding of the fertilizer products. The activity and of both enzymes may
serve as a sensitive bioindicator at fertilized soils.

Keywords: Catalase, Cellulase, Fertilizer products, Nitrogen, Phosphorus, Potassium

Biausinue HA OMOJIOTHYHH TOPOB€ BbPXY XUMHYHHU MMOKA3aTC/IM U CH3UMHA AaKTHBHOCT
Ha IMOYBH IIPH KpacTaBUIIHU

Pe3rome: Hacrosimmara ekcriepuMeHTaigHa paboTa € 3aj0KeHa KaTro ChJIOB ONUT B
HEOTOIUIsIEMa OpaHKepHs Ha KaTenpa ,,PacTeHneBbACTBO, TEXHUYECKH YHUBEPCUTET —
Bapna c 1ien 1a ce yctaHOBM poJisiTa Ha Tpu OMoJoruyHu npoaykra — Excrpacon, Herbagreen,
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Life Bat Guano u equn muHepaneH Top — NPK BbpxXy mouyBeHarta eH3MMHA aKTUBHOCT U
arpoOXMMHUYECKUTE XapaKTEePUCTUKH Ha TIOYBHUTE,IIPH OTIIISKIAHE HAa KpacTaBUIM copT Kuapa
F1. Ot npoBeneHWTe aHAIM3M € YCTAHOBEHO, Y€ OMOJIOTMYHUTE TOPOBE OCTaBAT IOYBATa
noOpe 3amaceHa oOm ¢ocdaTn U Kanuii, KaTO HaW-BUCOKH PE3YyNTaTH Cca OTYETCHU NPHU
n3non3Baie Ha Ekcrpacon. Haif - BUCOKM cTOMHOCTM Ha 0O a30T ca OTYETEHU NpU
yrnotpebara Ha MuHepajeH Top. KaramazHata akTHBHOCT € TO-BHCOKa IPU KOMOWHHUPAHO
topenure mouBn ¢ NPK + Herbagreen, Ekstrasol + Herbagreen u Life Bat Guano +
Herbagreen B cpaBHEHHE ¢ KOHTPOJIMTE U MPOOUTE HATOPEHHU camMo C eauH MpoaykT: NPK,
Ekstrasol u Life Bat Guano. BHacsiHeTo Ha TOpOBE IMOBHUIIIaBa aKTUBHOCTTA Ha €H3MMAa
Henyna3a Mpu BCUYKH HATOPEHM TOYBH B CPAaBHEHHE C KOHTPOJMTE, KaTO Ta3W TEHACHIUS
KOpeJHpa ¢ MOBUIIEHOTO ChIbp)KaHWE HAa XPAHUTEIHHUTE €IEMEHTH a30T, Gochop U Kaiui
cien 700aBsIHETO Ha TOPOBUTE MPOMYKTH. AKTUBHOCTTA M Ha JIBaTa €H3MMa MOXKE J1a CITYXKH
KaTo YyBCTBUTENICH OMOWHANKATOP NPU HATOPEHH MOYBH.
KurouoBu nymm: xaranasa, nenynasa, TOpOBU IPOAYKTH, a30T, Gocdop, Kanuii

Plamenov, D., Naskova, P., Malcheva, B. (2016). Microbiological and enzymatic activity of
soils in the vicinity of a wind turbine. International Research Journal of Natural and Applied
Sciences 3 (11): 148-160. ISSN 2349-4077.

Abstract: There have been microbiological and enzymatic analyses of soils located at
different distances and in different directions from a wind generator (0 m, 20 m, 50 m, 1000
m) performed, in order to establish the impact of wind on the indicators researched. The
biogenousity of soils is different for the individual samples, the total microflora is highest
when the soil most heavily influenced by the wind — at a distance of 20 m from the wind
turbine into the wind. Overall, the highest percentage share in the composition of the soil
occupy the ammonification bacteria (non-spore forming bacteria and germs), followed by
actinomycetes and micromicetes. The mineralization factor is lowest in the sample with the
highest amount of micro-organisms and the highest in the samples against the wind direction
and control. The cellulose activity is not limited by the wind erosion and its consequences — it
is highest in soils in the direction of the wind and lower in the soil against the wind direction
and the control point. Unlike it the catalase activity shows almost the same values in all soils
tested. The microbiological and enzymatic indicators alone or in combination can serve as
sensitive biological and biochemical indicators in the study of soils in the vicinity of wind
turbines or influenced by wind erosion.

Keywords: Actinomycetes, Ammonification bacteria, Bacteria, absorbing mineral
nitrogen, Catalase, Celullase, Micromycetes

Mukpo0no10rnyia 4 eH3MMHA AKTUBHOCT HA NMOYBH B 0JIM30CT /10 BETPOreHepaTop

Pe3rome: I3BBbplIEHM ca MHUKPOOMOJIOTMMHM M €H3UMHHM aHAJIM3M Ha IIOYBH,
Pa3MoJI0KEHN Ha pa3IMYHU Pa3CTOSHUS U B PA3JIMUHU MMOCOKU 0T BeTporeHepatop (0 m, 20 m,
50 m, 1000 m), ¢ uen ycTaHOBsIBAaHE BIUSHUETO HA BATHPA BbPXY M3CIEABAHUTE TOKA3ATEINH.
brorenHocTTa Ha MOYBHTE € pa3IMyHa MPU OTAETHUTE MPoOH — olIiara MUKpogIopa e Haii-
BHCOKAa IIpU II0YBaTa Hal-CWJIHO TIOBJIMSAHA OT BATbpa — Ha pasctosHue 20 m or
BETPOreHEpaTopa MO NMOCOKa Ha BAThpa. Karo 1su1o Hali-BUCOK MPOLIEHTEH U1 B ChbCTaBa Ha
noyBeHaTa MHKpodopa 3aemMaT aMoHHUUUpalUTe OakTepuu (HecrmopooOpa3yBallu
Oakrepun M OaumiaM), cIeIBaHU OT  AKTMHOMHIIETUTE W MHUKPOMUIIETHUTE.
MuHepanu3alMOHHUAT KOe(DUIIMEHT € Hal-HUCHK NpH Mpodara ¢ Hail-BUCOKO KOJHYECTBO
MHUKPOOPraHW3MHU M Hai-BUCOK MpHU MpOOUTE Cpelly MocokaTa Ha BATbpa M KOHTpOJATA.
[lenyna3HaTta akTUBHOCT HE € JIIMUTUPAHA OT BETPOBATA €PO3HsI U HEHHUTE MOCIEICTBUSA — TS
€ Hali-BHCOKA NP MOYBUTE 0 NOCOKA HA BITHpA U MO-HUCKA NPU MOYBUTE CPEILy OCOKATa
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Ha BATHPA U IPU KOHTpoJaTa. 3a pa3jivkKa OT Hes KaTajla3HaTa aKTUBHOCT II0Ka3Ba IOYTH
€/IHaKBU CTOMHOCTHU IPU BCUYKH W3CJIECABAHM NOYBU. AHAIM3UPAHUTE MUKPOOHUOJIOITMYHU U
€H3UMHHU II0Ka3aTelIM CaMOCTOATEIHO WM B CBBKYIIHOCT MoOraT Ja ciyXaT KaTo
YYBCTBUTEIHH OWOJIOTMYHU M OWOXMMHYHM HMHIUKATOPH IPH H3CIEABAHE Ha IIOYBH B
OJM30CT 10 BETPOT€HEPATOPH HIIH TTOBJIUSHU OT BETPOBA EPO3HSL.

Kiao4oBu aymu: akTHHOMHIIETH, aMOHU(UIMpAIIH OakTepuu, OaKTepuH, YCBOSBAIIN
MUHEpaJIeH a30T, KaTaja3a, lieJyia3a, MUKPOMULIETH

Yankova, P., Naskova, P., Malcheva, B., Plamenov, D. (2016). Impact of the biological
fertilizers on the microorganisms and the nutrient elements in the soil. International Journal
of Current Research 5 (5): 39681-39686. ISSN 0975-833X.

Abstract: The present experimental work is set as a vessel experiment in a non-heated
greenhouse of department ,,Plant Production®, Technical University-Varna. There are used
three biological products — Extrasol, Herbagreen, Life Bat Guano and one mineral fertilizer -
NPK. It is followed the impact of the fertilizers on the microbiological activity, as there is
analyzed and the content of macroelements in the soil. From the carried out analyses is
established that the biological fertilizers leave the soil well stocked with nitrogen, movable
phosphates and absorbable potassium, as highest results are reported at usage of Extrasol. In
the composition of the microbocenosis prevailing are the non-spore forming bacteria, and
least are the micromycetes. The activity of the microorganisms is highest at usage of a
combination of mineral (NPK) and biological fertilizer (Herbagreen). At combination of
Extrasol and Herbagreen is reported the weakest development of microorganisms, but at the
expense of this the mineralization coefficient is highest.

Keywords: Biological fertilizers, Soil, Nutrient elements, Microorganisms.

Bb3aeiicTBue HA OMOJIOTHYHHM TOPOBE BbPXYy MUKPOOPIraHU3MHUTE U XPAHUTEJTHUTE
eJleMeHTH B 0YBaTa

Pe3tome: Hacrosmara excriepuMeHTanHa paboTa € 3ajo’KeHa KaTo CbHJIOB OINHT B
HEOTOIUIsIeMa OpamwkepHs Ha KaTenpa ,,PacreHueBbACTBO, TEeXHUYECKH YHHUBEPCUTET —
Bapna. M3nomsBanu ca Tpu 6nosornunu npoaykra — Excrpacon, Herbagreen, Life Bat Guano
u enuH wmuHepaieH Top — NPK. IlpocneneHo € BIMSHHUETO Ha TOPOBETE BbBPXY
MUKpPOOHOJIOrMYHATa ACWHOCT, KaTO € aHAJM3UPAHO U ChIbPKAHUETO HAa MAKPOEIEMEHTH B
nouBara. OT MPOBEJICHUTE aHAIIM3H € YCTAHOBEHO, Y€ OMOJIOTUYHUTE TOPOBE OCTABAT [I0YBATA
no0pe 3amaceHa ¢ a3oT, MOJABMKHU (pochaTh U yCBOUM KajlHii, KaTo Hal-BUCOKH pe3yNTaTH ca
OTUeTeHM Mpu u3nos3BaHe Ha Excrpacon. B chcTaBa Ha mMuKpoOolieHO3aTa MpeobiaaaBaiu
ca HecrmopooOpasyBamuTe OakTepHH, a Hal-MaJKO ca MUKPOMHIIETUTE. AKTHBHOCTTAa Ha
MUKpPOOPraHU3MHTE € Hali-BUCOKa MPHU H3MOJ3BaHe HAa komMOuHaiwms oT muHepaneH (NPK) u
o6uonoruuen top (Herbagreen). [Ipu xombunupane na Excrpacon u Herbagreen e otueteno
Hai-caboTo pa3BUTHE HA MHUKPOOPraHM3MH, HO 32 CMETKa Ha TOBa MUHEPATU3allMOHHHUS
Koe(UIIMEHT € Half-BUCOK.

KaouoBn jaymm: OHONOTMYHM  TOpOBE, TOYBA, XPAHUTEIHU  EJIEMEHTH,
MHUKPOOPTraHU3MH.
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Plamenov, D., Naskova, P., Malcheva, B., lliev, Y. (2016). Chemical and microbiological
studies for determination the influence of fertilizers produced by “Agropolychim” AD on
winter common wheat and oilseed rape. International Journal of Science and Research 5 (5):
1481-1486. ISSN 2319-7064.

Abstract: Chemical and microbiological analysis have been performed with various
fertilizers from Agropolychim AD in order to determine their influence on winter common
wheat and oilseed rape. The experiment was carried out in a greenhouse twice and the
fertilizers were introduced during the pro-sowing period. The analysis of the investigated
biogenic elements was performed during wheat's tillering phase and at the end of rape's
rosette phase. The sample treated with Ammonium Nitrate of the wheat had the highest
content of Ammonium Nitrogen, and the Nitrogen (Nitrate) was of the highest value when
treated with Diammonium Phosphate. During the test with rapeseed the highest content of
Ammonium Nitrogen was registered in the case of Urea - Ammonium Nitrate (UAN), while
the values of Nitrogen (Nitrate) were the highest by the compound fertilizer NPK. The results
also showed that the highest was the content of acquired Potassium as a result of applying
NPK, in both crops. As a result of using MAP and DAP were reported the highest results for
moving phosphates in the soil. The used fertilizers increased the biogenetics of the soils - the
total microflora had higher values by the treated soil samples in comparison to the control
sample, except of treatment wheat with MAP and rapeseed with Urea - Ammonium Nitrate
(UAN). The highest percentage in the composition of the soil microflora held ammonifying
bacteria (non-spore forming bacteria and bacilli), followed by actinomycetes and
micromycetes.

Keywords: fertilizers, wheat, rapeseed, chemical and microbiological studies

XHMHUYHH ¥ MUKPOOMOJIOTHYHHU H3CJIeIBAHNS 32 ONpe/e/isiHe BJINSIHUETO HA TOPOBeE OT
wArponosuxum” A/l BbpXy 3MMHa 00MKHOBEHA MIIEHUIIA M MACJI0AAliHA panuua

Pe3tome: U3BbpiieHHM ca XUMHUYHU U MUKPOOWOJIOTUYHU AaHAJIU3U HAa pPa3iIuuHU
TOpoBU MpoaykTu "Arponosuxum" AJl, 3a na ce onpenenu TAXHOTO BIUSHHUE BbPXY 3MMaTa
OOMKHOBEHa IMIIEHHIIA U MacjojaiHaTa panuna. ONUTHT € 3al0kKEeH B OpaHkKepus, B JIBE
MOBTOPEHUS, KaTO TOPOBETE Ca BHECEHHM MPeACcCeUTOeHO. AHATU3bT Ha HU3CIEABAHUTE
OMOTeHHM eJIEMEHTH € M3BBPILIEH MO BpeMe Ha (hazata OpaTeHe Ha MIIEHMIIATa U B Kpas Ha
po3etHaTa ¢a3a Ha panunaTta. BapuanTsT TOpeH ¢ aMOHMEB HUTPAT MPH MILIEHUIATa € C Hal-
BHCOKO ChABpXKAHUE HA aMOHHUEB a30T, @ HUTPATHUS a30T € HA-BUCOK IIPU U3MOJI3BAHETO HA
nuamonueB ¢ocdar. [Ipu ommra ¢ panuia Hall-BUCOKO ChAbpKAaHHE HA aMOHHEB a30T €
peructpupano npu teunus azoreH TopeHe (UAN), H0KaTo CTOMHOCTUTE HA HUTPATHUS a30T
ca Hah-BHCOKHM npu koMOuHupanus Top NPK. Pesynrarure cbiio Taka mokasBar, 4ye Haii-
BHCOKO € ChJbP’KaHUETO HAa YCBOUM Kanui npu npunaraneto Ha NPK u npu asere kynatypu.
BcenencrBue Ha nznonzeane Ha TopoBete MAP u DAP ca oTueTeHn Haill-BUCOKH pe3yaTaTH 3a
noABWKHU (ocdaTtu B mousata. M3mon3BaHnuTe TOPOBH MpenapaTy MOBUIIaBaT OMOTE€HHOCTTA
Ha TIOYBUTE — 001aTa MUKpO(dIIOpa € ¢ o[ |BUCOKH CTOWHOCTH MPH TOPEHUTE TIOYBEHU Mpoodu
B CpPaBHEHHME C KOHTpPOJAaTa, ¢ M3KIIOYEHHE Ha HATOPSIBAHETO C MOHOaAMOHHEB (ocdar mpu
MIIeHHIa U TeueH a3oteH Top npu panuna (UAN). Haii-Bucok mpoIieHTeH Js1 B ChCTaBa Ha
nmouBeHata MHKpodaopa 3aemar amoHupuuupamute Oakrtepuu (HecmopooOpasyBaiiu
OakTepuu U OalWIIN), CIeIBAHU OT aKTUHOMHIIETUTE K MUKPOMHUIIETUTE.

KaouoBn aymm: TOpoBe, TNIICHMIIA, paNHIla, XUMUYHU U MHUKPOOHUOJIOTUYHH
W3CIIEIBAHUS
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KoncynoBa M., Hackosa, Il., ManueBa, b., [lnamenos, /. (2017). KomOunupane na
CTATHCTUYECKU KPUTCPUU TPH OMpPENeIsTHE HAa YUCICHOCTTa HA IMOYBEHATa MHUKpOQIIOpa.
Hoeo 3nanue, roquna 6, 6p. 4, ctp. 103-113. ISSN Print 1314-5703, ISSN Online 2367-4598.

Pe3rome: Hacrosmmar mojen mpeacTaBs CHHTE3WpPAHH KPUTEPHUH 3a OIEHKa Ha
nH(POpPMAIMOHHATA [IEHHOCT HAa JHATHOCTHYHUTE NPHU3HAIM — AbJI00OYMHA HA B3eMaHE Ha
npobara, BIQXHOCT Ha I0YBaTa, TEMIEpaTypa Ha IOYBaTa M CHABPKAHHE HA OJIOBO TIO
OTHOIIICHHE Ha ChIbpPXKAHUETO Ha 00ma mukpodiopa Ha mbiadoumHa 0-15cm u 15-40 cm.
@opmupann ca JBa Kjlaca Ha CBCTOSHHUE, ONpEAeIeHa € MHHUMAalHATa JOIyCTHMa
CBBKYITHOCT OT KOHTPOJHMPYEMH IPU3HAIM, KOUTO B CHIIOTO BPEME OCHUTYPSBAT Hal-T00pO
pas3zensHe Ha ChbCTOSHHUSATA.

Kiawo4oBu AymMM: TUarHOCTUYHU TPU3HAIM, KPUTEPUHA 3a OIICHKA, arpoeKOCHCTEMa,
MIOYBEHA MUKPO(IIOPa, EKOJIOTUYHU PaKTOpU

Combining statistical criteria for determining microflora in the soil

Abstract: The model presents synthesized criteria for assessing the information value
of the diagnostic features - depth of sampling, soil humidity, soil temperature and lead content
in terms of the total microflora content at depths of 0-15 cm and 15-40 cm. Two classes of
state are formed, the minimum allowable set of controllable signs is defined, which at the
same time provides the best separation of states.

Keywords: diagnostic features, assessment criterion, agroecosystem, soil microflora,
environmental factors

Koncynosa M., Hackosa, I1., [mamenos, /I., ManueBa, b. (2017). Maremarndecku Mozen 3a
OTpeJeNiTHEe Ha CTCINCHTa Ha BJIUSHHEC HA pa3IudHd (DU3HKO-XUMUYHH (DAKTOPU BBPXY
YHCIIEHOCTTA Ha o0Iara MUKpoIopa B aHTPOTIOTeHHH TTouBH. Hoseo 3nanue, ronuna 6, op. 4,
crp. 88-102. ISSN Print 1314-5703, ISSN Online 2367-4598.

Pe3ome: B nyOnukanusita ca MpencTaBeHU pe3yiaTaTd OT H3cle[BaHe Ha oOiara
Mukpodiopa B ypborennu nousu B rp. Codwusi. AHaNIM3UpPaHO € BIMSHUETO Ha YETUPH
OCHOBHU (pakTOopa BBpPXY UHCICHOCTTa Ha oOmara Mukpoduopa: abpIOOYMHATA Ha
npoOoB3eMaHe, BJIKHOCT U TeMIliepaTypa Ha IouBaTa, ChAbpKaHue Ha 0JI0Bo. [IpoBenenu ca
PErpecMOHEH U KOpeNallMOHEeH aHallu3, MPH KOETO Ce MPOBEpsiBa CTaTUCTHYECKa 3HAUUMOCT
Ha KOC(QUIIMEHTUTE B MAaTeMAaTUYECKUSI MOJEN B Ciiydail ¢ eIHO(AKTOPEH MOJEN U TaKbB C
Bcuuku (paktopu. M3cnenBano e moBeieHUETO HA MOJIeNa MIPH Pa3IMYHU M0 00eM U3BAAKH OT
JaHHU U € N30paH ONTHMAJIeH BapUaHT.

KarouoBn aymm: maremMaTHdecku Mojeln, ob0ma mukpodaopa, ypOoreHHa mouysa,
0JIOBO, PETPECUOHEH aHaJIN3, KOpeIallMOHEH aHau3

Mathematical model for determining the influence of different physico-chemical factors
on the number of microflora in the anthropogenic soils

Abstract: The publication presents results from a study of the total microflora in
urogenic soils in Sofia. The influence of four major factors on the total microflora size is
analyzed: depth of sampling, humidity and soil temperature, content of lead. A regression and
correlation analysis was carried out, whereby the statistical significance of the coefficients in
the mathematical model was checked in the case of a one-factor model and a model with all
the factors. The behavior of the model has been investigated in a variety of data samples and
an optimal option has been selected.

Keywords: mathematical model, general microflora, urbogenic soil, lead, regression
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analysis, correlation analysis

Koncynosa, M., Hackosa, Il., Ilmamenos, ., MamueBa, b. (2017). Pa3no3naBane u
MPOrHO3MpaHE Ha [OYBEHA MHKPOOHOJIOTMYHA AKTUBHOCT T1I0 KOCBCHM IPHU3HAIIH.
Tlousosnanue, acpoxumus u exonoeus, op. 51, Ne 3-4, crp. 12-20. ISSN 0861-9425 (Print),
ISSN 2534-9864 (Online).

Pe3rome: B cratusTta € onucaH MoJeNn 3a Pa3slo3HABAaHE U IIPOTHO3MPAHE HA IIOYBEHA
MUKPOOHOJIOTUYHA aKTUBHOCT 10 KOCBEHH IPH3HAIM, KaTO ca pas3riieflaHu YeTUpu (HaKTopu
BIIMSICIIN aKTUBHO BBPXYy MUKpOOHaTa OGMoreHHocT. MoJensT € checTaBeH U 00ydeH Ha 0a3a
AHAJIM3W HAIIpaBCHU B yp60F€HHI/I IMOYBH IPE3 MCECCL FOHH. HOJ’Iy‘-IeHI/ITe JaHHU IIOKa3BaT
n00pa BaMIHOCT Ha MOJENla 32 MECeIl CENTeMBpPH NPU KOHKPETHUTE (PaKTOPU U IOJTyICHU
nabopatopau pesyntard. [lopanm nmpomsiHa BBB BIQKHOCTTA M TEMIIEpaTypara Ha moyBaTa U
HAaTpyNBaHETO Ha JOMNBIHUTCIIHO OPraHMYHO BCHICCTBO B Kpasd Ha BCTCTAIMOHHHA IICPUOL]
MOJIENTBT HE JaBa JOOPHU pe3yaTaTu 3a MECELl HOEMBPH.

KuarouoBn aymu: arpoexkocuctema, MOYBEHa MHUKpPOQIIOpa, €KOJOTMYHHM (aKTopw,
MaTeMaTH4ecKO pas3lo3HaBaHe

Recognition and probability of migrant microbiological activity by indirect signature

Abstract: The article describes a model for the recognition and prognosis of soil
microbiological activ ity by indirect signs, and four factors are actively influenced on
microbial biogenicity. The model was developed and trained on the basis of analyzes made in
urban soils in June. The data obtained show a good validity of the model for the month of
September for the specific factors and obtained laboratory results. Because of the change in
soil moisture and temperature and the accumulation of additional organic substance at the end
of the vegetation period, the model did not perform well for November.

Keywords: agroecosystem, soil microflora, ecological factors, mathematical
recognition

Malcheva, B., Naskova, P., Plamenov, D., lliev, Y. (2018). Study on impact of mineral
fertilizers on biogenity and enzymatic activity of soils with common wheat. Int. J. Adv. Res.
6(12), 137-144. ISSN 2320-5407.

Abstract: The improving of the soil fertility requires the determining of appropriate
fertilizer variants, easily assimilated and quickly acting, for obtaining of qualitative and high-
yield agricultural produce. The purpose of the present development is to be researched the
impact of mineral fertilizer products of ,,Agropolychim*“ AD on the soil microbiocenosis in
the rhizosphere of wheat and on the catalase and cellulase activity of the fertilized soils. It is
determined, that the biogenity of the soils is increased at fertilizing in comparison with the
control (unfertilized) samples. The used fertilizers increase the cellulase activity with all
variants, while the catalase activity is higher with the combined fertilizing with urea and
ammonium nitrate, as well as with the control samples. The studied microbiological and
enzyme indicators can serve as sensitive biological and biochemical indicators with fertilized
soils.

Keywords: common wheat, soil microflora, mineral fertilizers, catalase, cellulase

N3caenBane Ha Bb31eliCTBHETO HA MUHEPAJIHH TOPOBE BbPXY OHOIreHHOCTTA M
€H3MMHATa aKTHBHOCT HA NMOYBH ¢ 00MKHOBEHA MIICHNLA

Pe3rome: HO,[[O6pHBaHCTO Ha TMOYBCHOTO ILJIOAOPOJAUC HU3UCKBA OIPCACIAHC Ha
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HNOAXOASAIM BAPHMAHTU HA TOPOBE, JIECHO YCBOMMHU M OBP30 ACHCTBAILM, 33 IOJIy4aBaHE Ha
KayecTBEHa M BHCOKOJOOMBHA CEICKOCTONAHCKa mpoaykuus. llenta Ha HacToOAIOTO
u3cleBaHE € Jla C€ aHaJu3Mpa BbB3JACHCTBUETO HAa MMHEPAJIHU TOPOBH MPOLYKTH Ha
,Arpononuxum AJl BBpXy MouBeHaTa MHUKpPOOHOLIEHO3a B pusocdepaTa Ha NIICHHUIA U
BbpPXy KaTaja3HaTa W LieJyjla3HaTa aKTUBHOCT Ha HATOPEHU IOYBHM. YCTAHOBSBA CeE, ue
OMOTeHHOCTTA Ha MMOYBHUTE CE YBEJIMYaBa IPH TOPCHE B CPABHEHUE C KOHTPOJIHHUTE (HETOPCHN)
npobu. M3mnoi3BaHUTE TOPOBE yBEIMUYABAT LIENyJIa3HATa aKTUBHOCT MpPU BCHYKH BapUaHTH,
JIOKAaTO KaTajla3HaTa aKTUBHOCT € MO-BHCOKAa NMPH KOMOWHUPAHOTO TOpPEHE ¢ KapOaMua u
aMOHHEB HHUTpPAT, KaKTO M B KOHTPOJHUTE NpooOu. M3crmenaBaHuTe MUKPOOHOIOTUYHU H
SH3UMHH TI0Ka3aTeJId MOTaT Jia CIY)KaT KaTO YyBCTBUTEIHU OMOJIOTUMHU M OMOXUMHYHHU
WHJUKATOPHU IPU TOPEHU MOYBH.

KirouoBn aymu: oOMKHOBEHa MIIEHUIIA, TOUYBEHA MUKpOQIOpa, MUHEpAIHU TOPOBE,
KaTaJjiasa, leiynas3a

Plamenov, D., Naskova, P., Malcheva, B., lliev, Y. (2018). Study on biometric indexes,
productivity and quality of soybean with usage of fertilizer products of ,,Agropolychim* AD.
Int. J. Adv. Res. 6(12), 131-136. ISSN 2320-5407.

Abstract: In the present experiment has been studied the impact of six fertilizer
products of ,,Agropolychim* AD over basic biometric indexes, the productivity and quality of
soybean. For the purpose on a training[Jexperimental field of “Plant production” department
has been set an experiment with variety PR91M10. The results show that with largest height
distinguishes the control, but the difference in comparison with the following it as per value
three fertilizer variants is untrustworthy. There lacks proofness of the differences between the
separate fertilizer products as per the indication number of beans on a plant (the value is
highest with usage of ammonium nitrate), except for the fertilizing with UAN. The analysis of
the data for number of seeds as per a plant indicates that the variant with DAP produces most,
but the following it as per value three variants do not differ reliably from it. The seeds are best
fed as a result of fertilizing with NPK and UAN. The data for productivity display statistically
proved superiority with usage of MAP and DAP in comparison with the other products
included in the experiment. The biochemical data display that with fertilizing with MAP is
obtained a soybean with the highest content of protein and with lowest oiliness, and it is
highest at the variant with UAN.

Keywords: biometric indexes, productivity, quality, soybean, fertilizer products

H3caenpane Ha OMOMETPUYHH MOKA3aTeU, IPOAYKTUBHOCT M KA4eCTBO HA COSI IPH
ynorpeda Ha TOPOBM NPOAYKTH Ha ,,Arponouxum* AJl

Pe3rome: B HacTosmMs €KCIIEPUMEHT € U3CIEABAHO BB3JICHCTBUETO HA ILIECT TOPOBU
npoaykra Ha ,Arponmomuxum AJl BbpXy OCHOBHMTE OHOMETPUYHM IIOKA3aTelH,
MPOAYKTUBHOCTTa M KAa4eCTBOTO Ha COsTa. 3a IeNTa Ha yueOHO eKCIIepHMMEHTAJIHO I0JIe Ha
Kareqpa ,,PacTeHueBbACTBO € 3all0)KeH ekcrnepuMeHT cbc copT PRIOIMI0. Pesynrature
II0OKa3BaT, 4y€ C Hal-royissMa BUCOYMHA CE€ OTJIMYaBa COSiTa IPU KOHTpOJIaTa, HO pa3jMKaTa B
CPaBHEHHE CBC CJIEJBALIUTE 110 CTOMHOCT TPU BapuaHTa Ha TOPEHE € HeloCTOBepHa. Jluncsa
JIOKa3aTeJICTBO 3a PA3JIMKUTE MEKIY OTACIHUTE TOPOBH NPOAYKTH CIIOPE] MHIMKALMOHHHUS
Opoii Ha 3bpHATa B JAJCHO pacTeHHe (CTOMHOCTTAa € Hal-BUCOKA IpU H3IMOJI3BAHETO Ha
aMOHHEB HUTPAT), ¢ U3KIoueHue Ha TopeHero ¢ UAN. AHanu3bT Ha JaHHHUTE 3a Opost Ha
CEMEHaTa Ha pacTeHHE II0Ka3Ba, 4e BapuaHTeT ¢ DAP naBa Haii-MHOro cemeHa, HO
CJIEJBAIINTE 110 CTOMHOCT TPU BapHaHTa HE C€ pa3jinyaBaT HaJASKIHO OT Hero. CeMeHaTa ce
XpaHiT Haili-noOpe B pesynratr Ha TopeHe ¢ NPK u UAN. JlanHuTe 3a NMpOIYKTUBHOCT
II0OKa3BaT CTATUCTUYECKHM JIOKA3aHO NPEBB3XOACTBO IpHu u3noa3Bane Ha MAP u DAP B
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CPaBHEHUE C JpPYIrUTE MPOAYKTH, BKIIOYEHM B CKCIEPUMEHTa. DHOXMMUYHUTE JaHHU
II0Ka3Bart, 4ye 1npu TopeHe ¢ MAP ce nosyyaBa cosl ¢ Haii-BUCOKO ChIbpKaHUE HA IIPOTEUH U C
Hal-HUCKa MacJIEHOCT, KOSITO € Hali-BUcoKa rpu BapuanTa ¢ UAN.

Kio4uoBu aymm: GHOMETPUYHHU TOKA3aTENH, MPOIYKTUBHOCT, Ka4eCTBO, COsI, TOPOBU

MPOAYKTH

MaJgueBa, b. (2019). Bimusaue va Pb 1 Cd BBpXy MUKpPOOHOIOTHYHA ¥ €H3UMHA TOYBEHA
aKTUBHOCT — JiabopatopeH ekcnepuMmeHnT. XXIII MexayrapoaHa HaydHa KOH(EpPEHIUS
“Knowledge in practice”, JlekemBpu 13-15, Bancko, bwarapus. International Journal
Knowledge, Scientific Papers, vol. 35.3, pp: 835-841. ISSN Print: 25454439, ISSN Online:
1857-923X.

Pe3ome: IlpoBeneH e mabopaTopeH EKCIIEPHUMEHT 3a HW3CJeIBaHE BIUSHHETO Ha
pa3nmuuHu  KoHieHTpaiuu Ha Pb w Cd (mootmenHo u B KOMOWHANMHU) — BBPXY
MHUKpPOOHMOJIOTHYHATA U €H3WMHA aKTHBHOCT Ha arpOTCHHA I0YBa, HE3aMbpPCEHa, HETOPCHA,
0e3 pacTuTenHOCT, OoT nojieto Ha rpan Enun [lemmn. KomOunupanoto Biausaue Ha Pb u Cd
JUMUTHPA B TIO-BHCOKA CTENIeH MUKPOOHOJIOTHYHATA aKTHBHOCT HAa IOYBaTa B CPaBHCHHE C
JEWCTBUETO HA TE3M TEKKA METANM TOOTHAEeNHO. Ta3u TeHICHIHs € MPOMOpIHOHATHA C
yBeNIMYaBaHE KOHICHTpAIIMUTE Ha elleMeHTHTe. [Ipy BapHaHTHTE C OTAENHO J00aBsSHE Ha
OJIOBO W KaJMHH CBIIO CE€ YCTaHOBsBA, 4Ye OHOTEHHOCTTa Ha TMOYBaTa HaMalsiBa C
yBeJIMYaBaHE Ha KOHIICHTPAIMATA HA W3CJICJABAHUTE TEXKKH METAJH, KaTo Ta3W TEHICHIHS €
MO-CHJIHO H3pa3eHa TOJ| BIMSHUETO Ha Kammuii. OCHOBEH I B ChCTaBa Ha oOrmiara
MUKpOQIIOpa TpH BCUYKH BapHaHTH 3aeMaT HecrmopooOpaszyBamuTe OaKTepuH, CIEIBAHU OT
oarmnre. C  yBenuuaBaHe KoHmeHTpaiuure ©Ha Pb w  Cd  mo-mobpe orensBar
criopoobpasyBaiute 6aktepun (Oauin) 1 TAXHOTO KOJMYECTBO HAPACTBA. AKTHHOMUIICTUTE
U MHKPOMHMIIETHTE Ca Hail-clabo MpeICcTaBeHH B ChCTaBa Ha oOmara MuKpodopa u Hail-
CHJIHO TIOATHUCHATH OT BIIMSHUETO HAa aHAJIM3MPAHHUTE TEKKH MeTanu. KoimdecTtBoTo Ha
OakTepuuTe, YCBOSIBAIIM MHHEPAJCH a30T HAMalsBa C yBEJIMYaBaHE KOHIICHTPAIIMHUTE Ha
ooBo u Kagmwuii. CKOpoCcTTa Ha JAerpajanus Ha OPraHWYHUTE BeEIIeCTBa B II0YBaTa ¢
MpeJCcTaBeHa 4Ype3 W3YKCISBAaHE Ha MUHEPAIM3AIMOHEH KOC(PHUIIMEHT KAaTo CHOTHOIICHHUE
MEXIy Tpymara Ha OaKTepHUHTE, YCBOSBAllM MHHEPAJCH a30T W KOJIWYECTBOTO Ha
amMoHuumpamuTe Oaktepun (HecmopooOpasyBamu u  Oammian). CTOWHOCTUTE Ha
Koe(pUIIMEeHTa HAa MHHEpaJIM3alus ITO0Ka3BaT, Y€ CIPSIMO KOHTpOJIaTa pa3TpaKIaHETO Ha
OPraHMYHUTE BEIIECTBA € 3aTPyIHCHO NpH NPUOAaBSIHETO Ha OJOBO M KaJMUH,
MPONOPIIMOHAIHO HA YBEIMYaBAHETO HA KOHIIGHTpalnuuTe WM. [lo-BHCOKa CKOpPOCT Ha
MUHEpAIN3allisl Ha OpraHuKara B MOYBaTa C€ YCTAHOBSBA NPU BApPUAHTHUTE C OJIOBO CIIPSIMO
Te3W C KaAMHuW. Pa3rpakgaHeTo Ha BBIJICXHIPATUTE B TOYBaTa € MPEICTABEHO 4pe3
M3CIIe/IBaHEe HA CH3MMUTE: IIeyia3a, aMuia3a U uHBepraza. KomOuHupaHoto Biusiaue Ha Ph
u Cd moTucka B MO-BHCOKA CTENEH CH3MMHATAa aKTHBHOCT Ha I0YBaTa B CpPaBHEHHE C
JCWCTBUETO HA TE3M TEXKKUA METAIM TOOTHACNHO. Ta3u TEHICHIHMS € MPONOpIMOHAHA C
yBeJIMYaBaHE Ha KOHIEHTPALIMUTE MM U KOpenupa ¢ TEHACHIUUTE MPU pPa3BUTHETO Ha
MuKkpoopranusmurte. [Ipum BapuanTuTe C OTAENHO J00aBsHE Ha OJIOBO W KaaMuil ce
YCTaHOBSIBA, Y€ CIPSMO KOHTpOJIaTa Ielyja3HaTa aKTUBHOCT HaMalsiBa TOJ] BIUSHHETO Ha
Cd, B Haii-BHCOKa CTENeH NpH 100aBSHETO Ha Hal-BHCOKAaTa KOHIICHTpAIMsS Ha €JIEMEHTA.
Jlokato mpu BapuaHTUTE C JOOaBsSHE Ha OJIOBO C€ YCTAHOBSBA IMOBUIIEHA aKTHMBHOCT Ha
nenynasara. AMuia3HaTa akTUBHOCT C€ YBElIMYaBa MOYTH JBOMHO MpH J00aBSHETO Ha Haii-
HUCKaTa KOHIleHTpanus Ha PD B cpaBHEHHME C KOHTpoJIHATa Tpo0a, HO BUCOKHUTE
KOHIIEHTpAIlMK 3aloyBaT Ja TMOJATHCKAT aKTHBHOCTTa Ha eH3uMma. OOpaTHa TEHIEHIUS ce
HaOmoaBa 3a TO3M €H3MM MpU A00aBSHETO Ha KaJMHUl — MOATHCHAT NpU Hal-HUCKaTa
nobaBena kouieHtpaius Ha Cd u ciabo akTHBHpaHE C yBEeIMYaBaHE HAa KOHIICHTPAIMHTE,
KaTo CTOMHOCTUTE Ha €H3MMa ca ONW3KH 10 KOHTpoJHUTE. HBepra3sHara akTHUBHOCT €
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IIOATHCHATA I10J] BIUSHUETO U Ha JABaTa TEXKKU MeTaja IOOTIEIHO, B [10-BUCOKA CTENEH IPU
no0aBsiHETO Ha KaaMHi. BeposTHO mMo-7o0poTO pa3BUTHE HA MHUKPOOPTaHU3MHUTE IIPU
npobute ¢ Pb, otkosikoTo mpu Te3u ¢ Cd Boau u 10 yBeiauuaBaHE Ha TIXHATA CH3MMHA
aKTUBHOCT, M CBOTBETHO JO I[IOBHUILIEHA MHUHEpaIM3alusi Ha OpraHUYHUTE BELIECTBA
(MOTBBPJCHO M OT CTOMHOCTUTE HA MHHEPAIM3AIMOHHUS KOS(DHUIIMEHT) W 3amo4yBaHe Ha
MpPOIIECH HAa CaMOOYKCTBAHE Ha moysara oT Ph.

KurouoBH xymMu: 0J10BO, KaAMUM, TOYBEHU MUKPOOPTaHU3MHU, EH3UMHU

Effects of pb and cd on microbiological and enzymatic soil activity - laboratory
experiment

Abstract: A laboratory experiment was conducted to investigate the effect of different
concentrations of Pb and Cd (individually and in combinations) on the microbiological and
enzymatic activity of agrogenic soil, unpolluted, not fertilized, without vegetation, from the
field of town Elin Pelin. The combined effect of Pb and Cd limits the microbiological activity
of the soil to a greater extent than the action of these heavy metals individually. This trend is
proportional to the increasing concentrations of the elements. For the variants with the
separate addition of lead and cadmium, it is also found that soil biogenicity decreases with
increasing concentration of the heavy metals studied, this trend being more pronounced under
the influence of cadmium. Non-spore-forming bacteria, followed by the bacilli, play a major
role in the composition of the total microflora. With increasing concentrations of Pb and Cd,
spores-forming bacteria (bacilli) survive better and their amount increases. Actinomycetes and
micromycetes are the least represented in the composition of the total microflora and most
strongly suppressed by the influence of the analyzed heavy metals. The amount of bacteria
digesting mineral nitrogen decreases with increasing concentrations of lead and cadmium. The
rate of degradation of organic matter in soil is represented by calculating a mineralization
coefficient as a ratio between the group of bacteria digesting mineral nitrogen and the amount
of ammonifying bacteria (non-spore and bacilli). The values of the mineralization coefficient
show that, compared to the control, the degradation of organic substances is difficult with the
addition of lead and cadmium, in proportion to the increase of their concentrations. A higher
rate of soil organic matter mineralization is found in the variants with lead than in these with
cadmium. The degradation of carbohydrates in soil is represented by the study of enzymes:
cellulase, amylase and invertase. The combined effect of Pb and Cd inhibits the enzyme
activity of the soil to a greater extent than the action of these heavy metals individually. This
tendency is proportional to the increase of their concentrations and correlates with the
tendencies in the development of the microorganisms. In the variants with the separate
addition of lead and cadmium, it was found that, compared to the control, the cellulase
activity decreased under the influence of Cd, to the highest extent with the addition of the
highest element concentration. While lead-added variants show increased cellulase activity.
Amylase activity increased almost twice when the lowest Pb concentration was added
compared to the control sample, but high concentrations began to suppress enzyme activity. A
reverse tendency was observed for this enzyme when cadmium was added - suppressed at the
lowest added Cd concentration and poor activation with increasing concentrations, the values
of the enzyme being close to the controls. Invertase activity is suppressed under the influence
of both heavy metals separately, to a greater extent with the addition of cadmium. Possibly
better development of microorganisms in the samples with Pb than in samples with Cd leads
to an increase in their enzymatic activity, and consequently an increased mineralization of the
organic substances (confirmed by the mineralization coefficient values) and the initiation of
self-purification processes of the soil from Pb.

Keywords: lead, cadmium, soil microorganisms, enzymes
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ManueBa, b., Hackoga, II., [Inamenos, /. (2019). M3cnenBaHe BAMSHUETO HA MUHEPAIHU
a30THH TOPOBE BBPXY MHUKPOOMOJOTMYHATA W €H3MMHA aKTUBHOCT HA MOYBHU TPU PalHIIA.

Hoeo 3nanue, 8-4, ctp. 80-90. ISSN Print 1314-5703, ISSN Online 2367-4598.

Pe3srome: 113n0/13BaHeTO HA JIECHOYCBOMMHU M OBP30/€HCTBAM MUHEPAIIHU TOPOBE, B
e(peKTHBHH KOMOWHAIIMK W TOPOBH HOPMH, MOIXOMSAIIM BPEME M TPOIBIDKHTEIHOCT Ha
TOpeHe, NoJ00psiBa IMOYBEHOTO IUIOJOPOJUE, KAYECTBOTO M J100MBa Ha CEJICKOCTONAHCKaTa
npoaykuus. Llenta Ha HacTosiiaTa eKcriepuMeHTallHa paboTa € J1a ce u3cie/iBa BIUSHUETO Ha
MUHEpaJIHU a30THU TOPOBE — MPOAYKTH Ha ,,Arpononuxum AJl (BapuaHT ¢ TEYEH a30TEH TOP
UAN u BapuaHT ¢ M3I0JI3BaHE Ha KapOaMMJl M aMOHMEB HUTpPAT) BbpPXY IOYBEHATa
MuKpodopa B puszocdepara Ha panMila U BbpPXy €H3UMHaTa aKTUBHOCT Ha HAaTOPEHUTE
nouBu. [Ipu BHacsue Ha UAN ce ycTaHOBSIBa MMO-BUCOKA OMOTE€HHOCT HA U3CJICIBAHUTE TIOUBH
B CpaBHEHHUE C M3MOJ3BAHETO HA ,,KapObaMuJ + amoHHeB HUTpaT®. TopeHero ¢ ,.,kapbamuy +
aMOHMEB HHUTpaT* obaue MOBHIIaBAa MUHEpPAIM3AI[MOHHATA AKTUBHOCT Ha MOYBUTE CIPSAMO
UAN u HeTropeHUTe KOHTPOJHM MpoOH. YCTaHOBEHO €, 4Ye JBaTa TOPOBM BapHaHTa
MOBUIIABAaT AKTUBHOCTTa Ha €H3UMHUTE Ielyjla3a U Karajnaza. AHaau3upaHuTe
MUKpPOOMOJIOTMYHM ¥ €H3UMHHU TIOKa3aTelM MOraT Ja CIyKaT Karo 4YyBCTBUTEIHH
OMOJIOTMYHU W OMOXMMHMYHU MapKepu 3a YCTaHOBSBAHE BIIMSHUETO HAa TOPEHETO C a30THH
MHHEpPAJIHU TOPOBE BBPXY KOJUYECTBOTO, CBHCTaBA M AKTUBHOCTTA Ha IIOYBEHUS
MHKPOOOIIEHO3, KaTO KITFOYOB (haKTOp 3a MoA00psiBaHE HA TIOUBEHOTO TUIOJOPOIHE.

KarouoBn naymm: panuna, MUHEpaJHH a30THH TOPOBE, IOYBEHAa MHUKPOQIIOpa,
Karajasa, leiyJsasa

Investigation of the influence of mineral nitrogen fertilizers on the microbiological and
enzymic activity of soils with rapeseed

Abstract: The use of easily digestible and fast-acting mineral fertilizers, in effective
combinations and fertilizer standards, suitable time and duration of fertilization, improves soil
fertility, quality and yield of agricultural production. The purpose of this experimental work is
to investigate the influence of mineral nitrogen fertilizers - products of Agropolychim AD
(variant with liquid nitrogen fertilizer UAN and variant using urea and ammonium nitrate) on
soil microflora in the rapeseed rhizosphere and the enzymatic activity of fertilized soils.
Higher biogenicity of the studied soils than Urea + ammonium nitrate was found upon the
introduction of UAN. Fertilization with urea + ammonium nitrate, however, increases soil
mineralization activity against UANs and untreated controls. Both fertilizer variants have
been found to increase the activity of cellulase and catalase enzymes. The analyzed
microbiological and enzymatic parameters can serve as sensitive biological and biochemical
markers for establishing the influence of fertilization with nitrogen mineral fertilizers on the
amount, composition and activity of soil microbiocenosis, as a key factor in improving soil
fertility.

Keywords: rapeseed, mineral nitrogen fertilizers, soil microflora, catalase, cellulase
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Hackoga, I1., Ilnamenos, /1., Maa4yeBa, b. (2019). Biausnue Ha MUHEPAIIHOTO TOPEHE BBPXY
arpOXMMHUYHHUTE XapaKTEPHCTUKU Ha TMOYBATa, J0OMBAa U XMMHUKO-TEXHOJOTMYHHUTE KayeCTBa

Ha TPOJYKIMATA OT OOMKHOBEHA MIIIEHUIIA U Maclioaitna pamuua. Hoso suanue, 8-4, ctp. 91-
98. ISSN Print 1314-5703, ISSN Online 2367-4598.

Pe3rome: B Hacrosmara ekcriepuMeHTaqHa paboTa € H3CIeABaHO BIMSHUETO Ha
MUHEpaJIHU TOPOBU MPOJYKTH, INPOU3BEAECHU OT ,,Arponoauxum AJl, BbpXy OCHOBHHU
arpOXMMUYHM TNOKAa3aTEeJIM Ha NOYBaTa, KAKTO U BBPXY NMPOAYKTUBHOCTTA U OMOXMMHUYHUTE
XapaKTEPUCTUKHU Ha JIBE€ OT OCHOBHUTE 3UMHHU KYIATYpPH y Hac — IiIeHuua (coprt ,,AHIAUHO®) U
panuma (xubpun ,,PT225%). IIpoyuBaHero ycTaHOBsSBAa ONAronmpwsITHO BIIHMSHHE Ha
BapuaHTUTE ,Kapbamua + amonueB Hutpat® u ,UAN®“ BbpXy 3amaceHocTra ¢
MaKpOXpaHUTEIHU €JIEMEHTH MpU MIICHUIIA, TOKAaTO MpPH pamuiia U3IM0JI3BaHETO Ha TEUHUS
azoteH Top UAN e c¢ Hali-Bucok edekt. Hail-Bucoka NpoJyKTUBHOCT B ONUTa C MIIEHUIA U
0CO0EHO ¢ pamuia JeMOHCTpHpa BapuaHTa ¢ M3Moi3BaHe Ha TeyeH azoTeH Top UAN, karo
IIpY panuiiaTta pa3jaukKaTa B 1001Ba CIIPSIMO OCTAHAIUTE BAPUAHTH € CTATUCTUYECKH JI0Ka3aHa.

KarouoBn aymu: nmnmieHuna, pamnuia, MUHEpadHUM TOpPOBE, arpOXWMHUYEH aHalu3,
MIPOJIyKTUBHOCT, ONOXUMUYEH aHAIN3

Influence of the mineral fertilization on agrochemical characteristics of soil, yield and
chemical-technological qualities of production from common wheat and oilseed rape

Abstract: In the present experimental work was investigated the influence of mineral
fertilizers, produced by Agropolychim JSC, on the main agrochemical parameters of the soil,
as well as on the productivity and biochemical characteristics of two of the main winter crops
in our country - wheat (“Andino” variety) and rapeseed (“PT225” hybrid). The study found a
beneficial effect of the urea + ammonium nitrate and UAN variants on the macronutrient
reserve in wheat, while the use of liquid nitrogen fertilizer UAN had the highest effect in
rapeseed. The highest productivity in the experiment with wheat and especially rapeseed
demonstrates the variant using liquid nitrogen fertilizer UAN, with the difference in yield
compared to the other variants statistically proven.

Keywords: wheat, rapeseed, mineral fertilizers, agrochemical analysis, productivity,
biochemical analysis

MaJgueBa, b. (2020). Mukpo6GHO pa3HOOOpa3We W CH3MMHA AKTHBHOCT Ha IIOYBH B
UTJIOJUCTHU TOPCKH eKOCHCTeMH. [lousosnanue, azpoxumus u exonoaust, 54 (4), 43-54. 1SSN

0861-9425 (Print). ISSN 2534-9864 (Online).

Pe3tome: [IpoydeHo € MUKpPOOHOTO pa3HOOOpa3Ke U EH3MMHATA aKTUBHOCT Ha KadsiBU
ropcku nouBH (Distric/ JEutric Cambisols, FAO) nox cmbpu (Picea abies L.) u 651 60p (Pinus
sylvestris L.) ot paiiona na 3amaguu Pogomu. OcHOBHa poyis B HayalHUTE €Talu Ha
pasrpakJjaHe Ha OpraHMYHMUTE BEIIECTBA B H3CJIEABAHUTE TOPCKH TOYBH HMaT
HecropooOpasyBamute Oakrepuu, cieaBaHu oT Oanumnute. [lo-cmabo mpencTaBeHH ca
AKTUHOMHIIETUTE U MHUKPOMHUIIETUTE, KOUTO YYacTBaT MO-aKTUBHO B KpalHUTE e€Tamu Ha
JIECTPYKIMSl HAa OpraHvKaTa. YCTaHOBSIBA C€ MPABOIMPOMOPIIMOHANHA 3aBUCHMOCT MEXIY
KOJIMYECTBOTO Ha OaKTEepHUUTE, YCBOSIBAIIM MUHEPAJICH a30T M ChABP)KAHUETO Ha OOIIl a30T B
nouBute. CTOWHOCTUTE HA €H3UMUTE LIeTyNa3a U KaTajiaza KOpeaupar ¢ OO0IMI0TO KOJIMYECTBO
Ha Mukpoopranmsmure. O0mara MUKpodIopa U eH3UMHUTE aKTUBHOCTH Ca MO-BUCOKHU MPHU
MOYBHUTE TOJ] CMBPY COpPAMO MouBHUTE Mo 051 Oop. EdekThT Ha TOpeHe Ha MOYBUTE CIE
MHOTOTOJMIIIEH MIEPUOJ € pasrie/laH KaTo KOCBeH (aKkTop 3a MUKPOOHOJIOTHYHATA U €H3MMHA
aKTUBHOCT, Upe3 Mo-J100p0 pa3BUTHE HA JHPBECHUTE BUIOBE U MO-ISUIOCTHO CTPYKTypUpPaHE
Ha MHKpoOMoIrieHo3a. [Ipyu Te3n moyBM OMOTEHHOCTTa M EH3MMHHUTE aKTHBHOCTH Ca C IIO-
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BUCOKH CTOHHOCTH B CPaBHCHHE C KOHTPOJHUTE, HETOPECHU MouBHU. [loBHIIaBa ce ACIBT Ha
aKTMHOMHIICTUTE B ChCTaBa Ha oOliara MUKpoOQuiopa MPH MOYBUTE KOCBEHO IOBJIUSHH OT
TOPEHETO, B CPaBHEHHE C KOHTPOJIUTE, KOETO IOKa3Ba, Y€ MHUKPOOHOIIEHO3a € B I0-KpaeH
etarn Ha cpopMupaHe MpHU T€3U NOYBH.

Kao4oBu 1yMH: ropcKy IOYBH, HIIOIHUCTHH €KOCUCTEMH, MUKPOOPTIaHU3MH, CH3UMHU

Microbial diversity and enzymatic activity of soils in coniferous forest ecosystems

Abstract: Microbial diversity and enzymatic activity of brown forest soils (Distric-
Eutric Cambisols, FAO) under spruce (Picea abies L.) and white pine (Pinus sylvestris L.)
from the region of the Western Rhodopes were studied. Main role in the initial stages of
decomposition of organic matter in the studied forest soils is played by non-spore-forming
bacteria, followed by bacilli. Actinomycetes and micromycetes, which are more actively
involved in the final stages of organic degradation, are less represented. A directly
proportional relationship is established between the amount of bacteria that absorb mineral
nitrogen and the content of total nitrogen in the soil. The values of enzymes cel lulase and
catalase correlate with the total amount of microorganisms. Total microflora and enzyme
activities are higher in the soils under spruce than in the soils under white pine. The effect of
soils fertilization after a long period of time is considered as an indirect factor for
microbiological and enzymatic activity, through better development of tree species and more
complete structuring of the microbiocenosis. In these soils, biogenicity and enzyme activities
have higher values compared to control, non-fertilized soils. The share of actinomycetes in the
composition of total microflora in soils indirectly affected by fertilization increases, compared
to the controls, which shows that the microbiocenosis is in a more final stage of formation in
these soils.

Keywords: forest soils, coniferous ecosystems, microorganisms, enzymes

Velizarova, E., Nedkov, R., Molla, I., Zaharinova, M., Malcheva, B. (2014). Soil organic
matter changes in result of forest fires in Vitosha mountain. Forestry Ideas, vol. 20, 2 (48):
171-180. ISSN Print: 1314-3905, ISSN Online: 2603-2996.

Abstract: Forest fires in Bulgaria are frequent in recent years, especially when summer
droughts are prolonged. The carbon biogeochemical cycle is the most sensible to forest fires.
The goal of the present investigation was to study the changes in the quantity and stocks of
soil organic carbon in result of the forest fire, occurred on the territory of Biosphere Reserve
(BR) ’Bistrishko branishte® and *Vitoshko lale’ in Vitosha Mountain during the summer of
2012. Both territories of Vitosha Natural Park, affected by fires in year 2012 have been
mapped. It was established that the total carbon content in the soils in Biosphere Reserve
"Bistrishko branishte‘ and *Vitoshko lale‘ area decreased significantly as a consequence of the
fire. This diminution is more sublstantial for Biosphere Reserve ’Bistrishko branishte‘ —
about 7 %. The fires have led to a sig nificant decrease of organic carbon stocks
(ASOCstock) in both regions — respectively with about 22 tC-ha! for BR ’Bistrishko
branishte* and from 8.0 tC-ha* to 25 tC-ha ! for *Vitoshko lale‘. In only one sampling area in
"Vitoshko lale, an increase in the carbon stocks by about 10 tC-ha™ has been registered.

Keywords: Biosphere Reserve ’Bistrishko branishte®, soil organic carbon content, soil
organic carbon stocks.

IIpomMeHH B MOYBEHOTO OPraHUYHO BelIECTBO B Pe3yJITAT HA TOPCKHU MOKApHU B
miIannHara Buroma

Pe3rome: FOpCKI/ITC IOXapu B anrapm[ Ca 4CCTU MpE3 MNOCIICAHNUTC TOJAUHHU, 0Cco0€eHO
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KOTraTto JIETHUTE CYIIW TMpOIb/KaBaT. BbriepoaHuAT OHOr€OXMMHUYEH LHKBI € Hai-
YYBCTBUTEJICH 3a TOPCKUTE Noxapu. llenta Ha HacTOSIOTO H3CienBaHe Oemie 1a ce
u3cieaABaT IPOMEHUTE B KOJIMUYECTBOTO M 3allaCUTE Ha IOYBEHHUS OpraHUYEH BBIVIEPOJ B
pe3yaTaT Ha TOpPCKUS TOXKap, Bb3HUKHANI Ha Tepuropusita Ha buocdepen pesepsar (BP)
,,DUCTpHUIIKO Opanumie* u ,,Butomko nane” B mianunara Buroma mnpes nstoro Ha 2012 r.
KapTtupanu ca u nBere Teputopun Ha MpUpoJieH napk Buroiia, 3acerHatu oT mokapu mpes
2012 roguHa. YCTaHOBEHO €, Y€ OOIIOTO ChIbpPXKAHKME HA BBIJICPOJI B MOYBUTE B bruocdepeH
pesepBart ,,buctpuiko Opanuie” u ,,Butomiko nane € HaMansAI0 3HAYUTETHO B PE3YITAT HA
nokapa. ToBa HamalleHHe € TMO-ChIECTBEHO 3a OuocdepeH pesepsar ,,buctpumiko opanumie’
- okoJio 7%. Iloxapure ca oBeln 10 3HAYUTETHO HaMaJsiBaHE HA 3allaCUTE OT OpPraHUYEH
BBIJIEPOJL M B [BATa PETHOHA - ChOTBETHO ¢ okono 22 tC - ha ~! 3a BP , bucrpuiko Gpanumie*
u ot 8,0 tC - ha ~ ! no 25 tC - ha ~ ! 3a , Buromko nane”. Camo B eiHa 30HA 3a B3eMaHE Ha
npoOu B ,,Vitoshko lale* e peructpupano yBennueHnue Ha 3amacure oT BbIepos ¢ okojo 10
tC - ha 1.

KirouoBn aymm: buocdepen pesepBar ‘buctpumiko Opanuiue’, CbIbp’KaHUE Ha
OpraHvyeH BBIJIEPOJ B 10YBATa, 3aMlacu OT OpraHUYeH BBIJIEPOJI B IOUBATA.

Molla, I., Velizarova, E., Malcheva, B., Bogoev, E., Hadzhieva, Y. (2014). Forest fire impact
on the soil carbon content and stock on the north slopes of Rila Mountain (Bulgaria). Ecologia
Balkanica, vol. 5: 81-88. ISSN 1314-0213 (Print), ISSN 1313-9940 (Online).

Abstract: Forest fires are the major disturbing factor that can affect soil carbon content
in a forest ecosystem and may have a particularly persistent effect on the carbon stock in the
affected soils. Purpose of the study performed was to investigate the carbon content and stock
changes in a soil under coniferous and mixed stands in result of a forest fire occurred on the
north slopes of the Rila Mountain (Dolna Bania region). Stands of Larix decidua Mill. ranging
in age from 25 to 35 years have been affected. Established sampling sites (SS) cover impacts
of a crown fire (C1 and C2), surface fire (S1 and S2) and undisturbed stand (control U).
Results obtained clearly show the influence of the forest fire on the soil carbon content. For
the soil from C1 and C2, where the crown fire prevailed, a decrease in the soil carbon content
in comparison with the control values have been observed. Opposite trend was documented
for the soil carbon content in sampling sites influenced by surface fire. These values increased
with about 1% and reached 3.45% of soil organic carbon (SOC). The SOC stock varied from
1.4 kg/m2 to 2.5 kg/m2 for the upper 5 cm and from 3.7 kg/m2 to 4.6 kg/m2 for the lower 15
cm soil layer. Soil from the fire-affected sites accumulated more carbon than the control
(unburned) one. This finding is important by confirming the role of forest soil in the global
carbon sequestration. The SOC stock values, however, differ depending on the trees species.
For the upper 5 cm soil layer, the highest SOC stock was 2.52 kg/m2 in the soil of the
sampling site, afforested by Scot pine, followed by that below a mixed forest (Pinus sylvestris
L. and Quercus cerris L.).

Keywords: Forest fire, Soil carbon, Carbon stock, Rila Mountain

Bb3/eiicTBHe HA TOPCKUTE MOKAPH BBPXY ChAbPKAHMETO M 3a11aca HA BbIJIEPO/ B
10YBaTAa M0 CeBePHUTE CKJIOHOBe HA Puiia niaanuna (bbarapus)

lopckuTe mokapu ca OCHOBHHST CMymIaBail (akTop, KOWTO MOXKE Ja TOBJIHSIC Ha
ChIBP)KAHUETO Ha BBIVIEPOJ B MMOYBATa B TOPCKaTa CKOCHCTEMa M MOXKE Jla MMa 0COOCHO
yCTOWUYUB e(heKT BbpXy 3amacuTe OT BBIJICPO]] B 3acerHaTUTE MouBH. LlenTa Ha mpoBeIeHOTO
MPOYyYBaHE € Jia Ce U3CJIeBa ChIbP)KAHUETO Ha BHIJICPOJI U IPOMEHUTE B 3aIIacCUTE B IMOYBATa
MOJT WIJIOJIUCTHH M CMECCHH HACAXKICHHS B PE3y/ITaT HAa TOPCKU TOXap, Bh3HUKHAI B
CeBEpHUTE CKJIOHOBE Ha Puia muanuna (paiion [lonna bans). Hacaxnenus na Larix decidua
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Mill. Ha BB3pact ot 25 m0 35 roguHu Osixa 3acerHaTH. YCTAaHOBEHHTE MECTa 3a B3eMaHE Ha
npo6u (SS) mokpusar Bb3aeiicTBUATa OT BbpX0B noxkap (C1 u C2), moBbpxHocTeH noxap (S1
u S2) u ueonoxapena mioml (koHtposa - U). Ilomyuenure pe3yaraTu sSICHO MOKa3BaT
BIIMSIHMETO Ha TOPCKUSA MOKAp BBPXY ChABPKAHUETO HA BBIVIEPO]] B IMOYBATA. 3a MOYBATa OT
Cl u C2, xpaero mnpeoOsiajlaBa BBPXOBHUAT IOXKap, c€ HaOMIOIaBa HaMalsiBaHE Ha
ChIBP)KAHUETO Ha BBIJEPOJ] B TMOYBAaTa B CPABHEHHWE C KOHTPOJIHUTE CTOWHOCTH.
JIOKyMeHTHpaHa € MPOTUBOIIOJIOKHA TEHICHIIHS 32 ChABPKAHUETO Ha BBIIIEPO]] B TIOYBATA B
MecTara 3a MpoOOB3eMaHe, TOBIUSHH OT MOBBPXHOCTHHSA IOXap. Te3u CTOMHOCTH ce
yBenu4aBaT ¢ okosio 1% u mocturar 3,45% o1 opranu4Hus BBIJIEPO]] B TIOYBATA. 3amachT Ha
OpraHMYeH BHIIIEpO]| B IouBata Bapupa ot 1,4 kg/m? no 2,5 kg/m? 3a ropaute 5 cm u ot 3,7
kg/m? o 4,6 kg/m? 3a momHms 15 cm mouBeH cioii. Ilousata OT 3acerHaTuTe OT MOKapa
MeCTa HaTpyna MmoBede BBIVIEPO]] OT KOHTpOIHATa (HEeM3ropsiia) moysa. Ta3sum KOHCTaTamus €
Ba)KHa, KaTO Cc€ MOTBBP/IM POJIsATA HA TOPCKATa MOYBA B TJI00AIHOTO TOTIIBIIAHE HA BBIIIEPO/I.
CroifHOCTHTE Ha 3amacuTe OT OpPraHWYEH BBIJIEpO] oOaye ce pa3iuvaBaT B 3aBUCHMOCT OT
JbPBECHUTE BUJOBE. 3a TOpPHUS S5-CAaHTUMETPOB IOYBEH CJION HaAl-BUCOKMST 3amac Ha
opraEmueH BEIIIepos e 2,52 kg/m? B mouBaTa Ha MACTOTO 3a B3eMaHe Ha MpoOH, 3a1eceHa oT
Osu1 O0p, TMocenBad OT To3u oA cMeceHa ropa (Pinus sylvestris L. u Quercus cerris L.).
Kiaro4oBu x1ymMu: Topcku noskap, IOYBEH BBIJIEPO/I, BBIIIEPO/ICH 3anac, Pua muiaHuaa

ManueBa, b. (2021). BiusHue Ha MHUKPOOMAIHU TOPOBE BBPXY MHUKPOOHMOJIOTMYHO H

CH3UMHO pa3rpakJaHe Ha BBIJIEXHIPATH B arporeHHa mo4sa. Pacmenueevonu nayku. |ISSN
0568-465X (Print). ISSN 2534-9848 (Online) (mox meuar).

Pe3tome: ExcnepuMeHTHT aHalM3Mpa BIMSHUETO HA pa3jMuyHU 10 CbhCTaB
MUKpPOOHMATHU TOPOBE BBPXY MHKpodiIopaTa ¥ aKTUBHOCTTa Ha E€H3UMH, DPa3rpakIallu
BBIJIEXUIPATH, B arporeHHa rno4sa. bUOT€HHOCTTa Ha 3aJI0)KEHUTE BapUaHTH Ce€ MOBHUIIAaBa
clie]] HaTOpsiIBaHE B CpaBHEHME C HETOpeHa mpoba. OOIIOTO KOIMYECTBO MUKPOOPTaHU3MHU €
M0-BUCOKO TMIpU U3MOJ3BaHE HAa KOMOMHHMpAHUTE MUKPOOMATHM TOPOBE, ChIbpKAIIU
Pa3IUYHU TPYNU MUKPOOPraHU3MH B CpPaBHEHHUE C TOPBHT, KOUTO ChIbpKaA €IUH OaKTepuaieH
BUJI. MUHepanu3aMoHHaTa aKTUBHOCT 00aue € MMo-HUCKa MPH BapUAHTUTE C KOMOMHUPAHUTE
topoBe. OCHOBEH 1 B ChCTaBa Ha oOmaTta MUKpoduiopa 3aeMaT HECHOpoOoOpa3yBalIUTe
OakTepuu W OauunauTe, a Haif-c1abO MpEACTaBeHU ca aKTUHOMHIIETUTE U MUKPOMHUIIETHUTE.
KoMOunupanute MHUKpOOMaIHM TOpPOBE IMOBHUIIABAT B IO-BUCOKA CTENEH AaKTHUBHOCTTA Ha
amuIIasara, 1enysia3aTa U MHBEpTa3aTa OTKOJIKOTO MUKPOOUATHUAT TOP ChAbPIKAI €TUH BU]
O6auun. [IpoTuBOMONOKHA TEHICHIMS CE€ YCTaHOBSABA NIpUM KaTalla3HaTa AaKTHUBHOCT.
AKTUBHOCTUTE Ha EH3MMHUTE CE€ MOBHILIABAT C HapacTBaHe Ha BPEMETO Ha JEiCTBUE Ha
TopoBeTe. KopenarmonHara 3aBUCUMOCT MEKy 00IIara MUKpoQiopa U €H3UMHUTE € MHOTO
cwiHa (amuiaza, Lenyia3a, HWHBepTa3a) M CWJIHA (KaTajlaza) MpPU BCHUYKH BapHaHTH.
N3cnenapanute MUKPOOMOIIOTUYHN M OMOXMMUYHU TMOKAa3aTeIM MOraT Aa ObIaT U3MOJI3BaHU
KaTO YyBCTBUTEIHH OMOMHIMKATOPHU 32 ONPEEIISIHE BIMSIHUETO HA MUKPOOUATHU TOPOBE MPH
pasrpaKJaHeTo Ha BBIVIEXUAPATH B pa3UYEH TUII MOYBH.

KaouoBn aymm: MHKpoOMamHU TOpOBe, TIOYBEHAa MHKpodopa, €H3UMH,
BBIVIEXUIPATH

Influence of microbial fertilizers on microbiological and enzymatic decomposition of
carbohydrates in agrogenic soil

Abstract: Experiment analyzed the influence of microbial fertilizers of different
composition on the microflora and the activity of carbohydrate-degrading enzymes in
agrogenic soil. Biogenicity of the analyzed variants increases after fertilization compared to
the unfertilized sample. The total amount of microorganisms is higher when using combined
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microbial fertilizers containing different groups of microorganisms compared to the fertilizer,
which contains one bacterial species. However, the mineralization activity is lower in the
variants with the combined fertilizers. The main share in the composition of the total
microflora is occupied by non-spore-forming bacteria and bacilli, and the least represented are
actinomycetes and micromycetes. Combined microbial fertilizers increase the activity of
amylase, cellulase and invertase to a higher degree than microbial fertilizers containing one
type of bacillus. The opposite tendency is found for catalase activity. The activities of the
enzymes increase during the action of the fertilizers. The correlation between the total
microflora and the enzymes is very strong (amylase, cellulase, invertase) and strong (catalase)
in all variants. The studied microbiological and biochemical indicators can be used as
sensitive biomarkers to determine the influence of microbial fertilizers on the decomposition
of carbohydrates in different types of soils.
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