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A. Ily0ukanuu B crieqMajJu3upaHu HAYYHH U3IaHUS, PABHOCTOWHHU HA MOHOTpaduyeH
TPyaA ¢ oOenuHsiBamo 3araaBue “U3cienBaHe Ha MHKPOOMOJIOTHYHA M €H3MMHA
AKTHBHOCT Ha Mo4YBH* (rpyna A).

1.1.1 [lybruxayuu 6 mexcoOyHapoOHU HAYYHU UOAHUS

Al. Malcheva, B.Z., P.N. Atanasova, P.Y. Panayotova, D.P. Dimitrov, 2015. Chemical
and enzymatic indexes of urbogenic and agrogenic soils from the region of municipality
of Varna. Ecology & Safety 9: 330-339.

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.

Ananusupanu ca nousu om ypboyenoza u azpoyenoza om pationa Ha obwuna Bapha.
Onpenenu ca Makpo- u MUKpOEIeMeHMU U MAXHOMO KOMHIEKCHO 6IUAHUE 6bpXY
yenynazHama u Kamaia3Ha aKmueHOCM Ha noueéeHume Mmuxpoopeanuzmu. I[loueume om
uscneosanume eKocucmemu ca ciabo 3anacenu ¢ obw azom. Ypboecennama nousa e 0oope
3anacena c yceoumu opmu Ha ocghop u Kanuil, 3a paziuKa om acpoeeHHama noued, KOsimo
e cnabo 3anacena ¢ ocghop u cpedno 3anacena ¢ kaauu. Ilo cvowvpircanue Ha opeaHuyHo
gewecmeo 2padckama nowea ce Kilacupuyupa Kamo Maiko XYMYCHA, d masu om
azpoyeno3ama Kamo CpeoHo XYMYCHA. YcmaHnosssa ce, ue yenyiazHama akmueHOCm e No-
HUCKa npu ypboceHHama noyéa 6 cpaeHeHue ¢ aspoceHHama. Ts e noomucHama om
oeuicmeuemo Ha Pb, Cd, Cu u Zn, Ho He ce nosnusea om cymapnomo oevicmeue Ha Ni, Mn u
Fe. 3a enzuma xamanasza ce ombenszsa npomugononi0*CHa meHOeHYUsi — AKMUSHOCMmMa My e
e TUMUMUPAHA om No-8Ucoko cvovpacanue na Ni, Mn u Fe u ne e noomucnama om Pb, Cd,
Cu u Zn. H3cnedsamume XumMuuyHu U eH3UMHU NOKA3AMENU MO2am O0ad CIAYHCAM KAMOo
UHOUKAMOPU 34 NPOMUYAWU NPOYeCU 6 AHMPONOEHHU NOYGU C HUCKO CbOBPHCAHUE HA
MeANCKU MEeMal.



A2. Atanasova, P.N., B.Z. Malcheva, P.Y. Panayotova, D.P. Dimitrov, 2015.
Comparative evaluation between urbocenosis and agrocenosis on basic chemical and
microbiological characteristics of soils. Ecology & Safety 9: 285-292.

There are presented chemical and microbiological analyses of soils from urbocenosis
and agrocenosis from the region of city of Varna. There are determined macro- and
microelements and their influence over the qualitative and quantitative content 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 slightly supplied with phosphorus and
averagely supplied with potassium. As per contetn of organic substance the urban soil is
classified as slightly humus, and the one from the agrocenosis as averagely humus. The
investigated soils are classified from not contaminated up to slightly contaminated with lead,
cadmium, copper, zinc, nickel, manganese and iron. The highest percentage share from the
total microflora occupy the bacteria, which are not forming spores, which participate most
actively in the processes of self-cleaning of the soils from the investigated pollutants. The
specified chemical and microbiological indexes may serve as indicators for passing processes
in anthropological soils with low content of heavy metals.

Ilpeocmasenu ca XuMuuHu U MUKPOOUONOUYHU AHANUZU HA NOY8U OM YPOOYeHo3a u
azpoyenosa om pationa Ha epaod Bapna. Onpenenu ca maxkpo- u Mukpoenremenmu u maxHomo
GNUAHUE BBPXY KAYECMEEHUs U KOIUYECMBEH CbCmaé HA NOYGEHUmME MUKPOOPSAHUSMU.
Ilousume om u3zcnedeanume exkocucmemu ca ciabo 3anacewu ¢ obw azom. Ypboeennama
nousa e 0obpe 3anacena c yceoumu Gopmu Ha Gocghop u Kanui, 3a pasiuKa om azpo2eHHama
nouea, Kosmo e c1abo 3anacena ¢ gocghop u cpeono 3anacena c kaui. Ilo cvovporcanue Ha
Op2aHUYHO Bewecmeo epadckama no4ea ce Kiacupuyupa Kamo MAaiko XymMycHd, a masu om
azpoyenozama Kamo cpeoHo XymycHa. Hszcneoeanume nousu ce Kiacuguyupam om
He3amMbpceHu 00 c1abo 3aMbpCeHU ¢ 01060, KAOMUL, MeO, YUHK, HUKeN, MAHeaH U JHCensi3o.
Haii-eucox npoyenmen 0s1 om obwama MUKpo@iopa 3aemam Hecnopooobpasysauwjume
baxmepuu, Koumo y4acmeam Hal-aKMUeHoO 6 npoyecume Ha CamooYUcCmeane Ha noYgume om
uzcneoseanume s3amvpcumeny. Onpeoenenume XUMUYHU U MUKPOOUONO2UYHU NOKA3AMENU
Moz2am 0a cyicam Kamo UHOUKAMOPU 3a NPOMUYAWU Npoyecu 6 aHmpONno2eHHU NOUBU C
HUCKO CbOBPICAHUE HA MEHCKU MEMATU.

A3. Naskova, P., B. Malcheva, P.Yankova, D. Plamenov, 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.

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.

H3zcneosanu ca xumudnu u MUKpoOUOLOSUYHU NOKA3AMeNU Ha noyeu 4 meceya cieo
HasoOHeHue 8 2pad Bapna. Ycmamnosssam ce 3asuwienu cmotinocmu Ha eénaca u pH 6
HaBOOHeHama no4ea 6 CpagHeHue ¢ YCl08HO npuemama 3a Konmpoaa novsea. Konuuecmeama
Ha HUMpameHr azom, yceoumu Gopmu Ha kaauil u ¢ocgop ca no-eucoku 6 noueama cieo
HaBoOHeHUue, OMKOJIKOMoO 6 noueama om napka. Tazu mendenyus ce obycnass om
Hampynawume pacmumenHy OCMamvyy U CMpoumenHu Mamepuaiu 6 HasoOHeHama noyed.
Cvovporcanuemo Ha oOpeanuyeH 6venepoo e Nno-8ucoko 6 ciaos 20-40 cm u no-HuUcko Ha
ovabouuna 0-20 cm npu noueama no-cUIHO 3acecHama om 0OeOCmeuemo, 8 CpaeHeHue C
koumponama. Crxopocmma Ha paszepadcoane 6 me3u cioese obaue He e 3ampyOHeHd Om
HamMpynaHomo OpeaHuyHo 8eujecmso — KoepuyueHmume Ha MUHEPATUIAYUSL NPU MAX CA HAll-
sucoku. OCHOBeH Osl 8 CbCMasa HA MUKPOOOYEHO3a 3aemam Hecnopooopasyeaujume
bakmepuu, bayurume u Oaxmepuume, yC0A8AWU MUHEPATEH A30M, KOUMO yuacmeam 6
HauanHume emanu Ha 0eCmpyKyus Ha opeanuunume eeujecmea. Haii-cnabo npeocmasenu ca
akmuHomuyemume u npu 0gama obexma. Konuuecmeomo na anaepodonume MUKpoOpeaHusmu
€ No-6UCOKO om aepobHume npu HABOOHeHama noued. TenOeHyusma e npomuEoNnONI0NCHA
npu noueama om napka. He e ycmanogeno 3amvpcsigane na nousume ¢ namoeeHHu 8UO08e
mukpoopeanusmu — Escherichia coli u Clostridium perfringens. Ilo ommnowenue Ha
BIUAHUEMO HA XUMUYHUME NOKA3amenu 83AUMOBPB3KAMA €  HAU-BUCOKA  MeNHCOY
CLOBPIACAHUETNO HA BILAICHOCH 8 NOUBUME U OOUWOMO KOTULECTBO MUKPOOPESAHUZMU.

A4. Plamenov, D., P. Naskova, B. Malcheva, 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 (IF=5.46)

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.



H36vpuienu ca MuKpoOUOIO2UYHU U eH3UMHU AHATU3U HA NOYGU, DA3NOJIONCEHU HA
PAa3uuHU pa3Cmoanus U 8 pa3iudnu nocoku om eempozenepamop (0 m, 20 m, 50 m, 1000 m),
C Yel YCMAHOBABAHE GIUSHUEMO HA 6AMbPA 6bPXY U3CAe08aHUMe NOKA3AMe.
buozennocmma ma noueume e pasnuuna npu omoennume npoou — oowama Mukpogopa e
Hall-8UCOKA NpU NOYBAMA HAU-CUTHO NOGIUAHA OM 8amwvpa — Ha pazcmosuue 20 m om
gempozenepamopa no nocoka Ha eéamuvpa. Kamo yano Hau-6ucox npoyenmen 051 8 CbCcmasa
Ha nousenama Mukpogropa szaemam amonupuyupawume oaxmepuu (Hecnopoodopasysauju
bakmepuu u  bayunu), cre08aHu oM  aAKMUHOMUYemume U  MUKpoOMUYemume.
Munepanuzayuonnusm Koeguyuenm e Hal-HUCHK NpU npodoama ¢ HA-8UCOKO KOIUUEeCMBO
MUKPOOP2AHUMU U HAU-8UCOK NPU Npobume cpewyy nocokama Ha 8amwvpa U KOHMpPOLAMA.
Lenynaznama axmusHocm He e JUMUMUPAHA OM 6emMpo8ama epo3usi U HeluHume
nociedcmeusi — ms e Hau-8UcoKa Npu noyeume NO NOCOKA HA 8AMbPA U NO-HUCKA NpU
nousume cpewyy nOCOKAmMa Ha 6amvpa U npu KOHMpoaama. 3a pasiuka om Hesi KAMAla3HaAma
AKMUBHOCM NOKA364 NOYMU €OHAK8U CMOUHOCMU NPU  6CUYUKU U3CTe08AHU NOYBU.
Ananusupanume MUKpoOOUONIOSUYHU U EH3UMHU NOKA3AMenU CAMOCMOSMENHO UTU 8
CLBKYNHOCI Moeam 04 CAYHcam Kamo YY8CMEUmenHu OUuoIocuyHy U  OUOXUMUYHU
UHOUKAMOpU NPU U3CTIe08aHe HA NOYBU 8 OIUZ0CH 00 8eMPOSEHePAMOpYU UL NOBIUSHU OM
8empos6a epo3usl.

AS. Yankova, P., P. Naskova, B. Malcheva, D. Plamenov, 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 (1F=6.226).

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.

Hacmoswama excnepumenmanna paboma e 3al0dceHa KAmo Ccb008 ONum 8
HeomonJisieMa opawudicepust Ha kameopa ,, Pacmenuesvocmeo*, Texnuuecku ynusepcumem —
Bapna. Hsnonzeanu ca mpu o6uonocuunu npooykma — Excmpacon, Herbagreen, Life Bat
Guano u eoun munepanen mop — NPK. Ilpocnedeno e enusnuemo Ha moposeme Gbpxy
MUKPOOUONIO2UYHAMA OeUHOCH, KAMO € AHATUSUPAHO U CbOBPHCAHUEO HA MAKpoeleMenmu
6 nousama. Om nposedeHume aHalu3y e YyCMaHo8eHo, ue OUOI02UYHUME MOpose OCMABam
noweama 0obpe 3anacena ¢ azom, NOOSUNCHU pochamu u Yceoum Kanull, Kamo Hali-6UCOKU
pesyrmamu ca omyemenu npu uznoaseare na Excmpacon. B cocmasa na muxpoboyenoszama
npeobnadasawju ca Hecnopoobpasysawjume Oaxmepuu, a HAU-MAIKO €A MUKpOMUyemume.
AxmusHocmma Ha MUKpOOp2aHUu3Mume e Haul-8UCOKA NpU U3NOJ36AHe HA KOMOUHAYUs om
munepanen (NPK) u o6uonocuuen mop (Herbagreen). Ilpu xkombunupane na Excmpacon u
Herbagreen e omuemeno Haii-cnabomo passumue HA MUKPOOPSAHUIMU, HO 3d CMEMKA HA
Mo6a MUHepaIU3ayUOHHUsL KoeuyueHm e Hatl-8UCOK.



A6. Malcheva, B., P. Naskova, D. Plamenov,Y. Iliev, 2016. Impact of fertilizer products
of “Agropolychim” AD on chemical indicators and enzimatic acitvity of soil in common

winter wheat and oilseed rape. International Journal of Current Research 5 (5): 40356-
40361 (IF=6.226).

The scope of current research is to establish the impact of different fertilizers
(ammonium nitrate. mono- and diammonium phosphate, liquid nitric fertilizer, urea and
compound fertilizer NPK) produced by “Agropolychim” AD on chemical parameters and soil
enzymatic activity related to common winter wheat and oilseed rape. Fertilizers are applied
before sowing process. The experiment is repeated twice into greenery. Biogenic elements
and enzymatic activity estimation is made after soil sampling and during wheat pick up phase
and at the end of coleseed’s leaf rosette phase. Results show that the highest total nitrogen
volumes in wheat samples are detected when fertilization with DAP is made, and in the cases
with coleseed - the highest total nitrogen content is estimated when liquid nitrogen fertilizer
UAN is applied. Total phosphorous content in both cases is highest when fertilization with
DAP is done. Recorded content of total potassium in wheat and coleseed samples is highest in
cases when compound fertilizer NPK is applied. It has been established higher content of
these three macronutrient elements in case of wheat experiment. This fact proves coleseed’s
larger needs of nutrient elements even in the early phase of culture development. Used
fertilizers enhance the enzyme soil activity. The values for catalase and cellulase activity are
higher with fertilized soils samples compared with control base case - soil sample without
fertigation. Application of Ammonium nitrate and NPK increases catalase activity. In case of
DAP application, in contrary, the activity of this enzyme is decreased as well as with wheat
and coleseed. It has been estimated that cellulase activity is around 19% higher when
fertilizers are applied compared with base case of nontreated soil with fertilizers. The best
result for cellulase activity value is achieved with UAN application in both cases - wheat and
coleseed. Tested chemical and enzymatic parameters can be used as specific chemical and
biochemical markers for estimation of fertilized soils

Hacmoswomo npoyusane uma 3a yen oa ycmanosu IuUssHUEMo HA pa3IuYHU Mopoeu
nPOOYKmMu (amMoHue8 Humpam, MOHO- U OuUamMonues ocgham, meuen azomen mop, Kapoamuo
u komounupan mop NPK) na ,,Aepononuxum‘ A/l 6bpxy Xumuunu noxasamenu u eH3UMHA
aKmMueHOCM HA NOY8AMA NPU 3UMHA OOUKHOBEHA NueHuya u maciooaiina panuya. Onumvm e
3a100iceH 8 opamdicepus, 6 08e NOGMOPEHUsl, Kamo mopogeme ca 6HeCeHU npeoceumoeHo.
Ananuzvm Ha OuocenHume enemeHmuy U Ha e3UMHAMA AKMUBHOCT e U38bPULEH Cled NOYEEHO
npobosszemane 6v6 (haza Opame Ha nuleHUyama u Kpas Ha gaza pozemka Ha panuyama.
Pezynmamume nokaszeam, ye mau-6ucoKu cmouHocmu HaA 00WUs azom & npobume npu
nuwenuya ca omuemenu npu eapuanma ¢ DAP, a npu panuyama — écredocmeue Ha mopeme ¢
meunus azomen mop UAN. Ilpu ynompebama na DAP u npu 0geme Kyaimypu cmotuHocmume
Ha obwus gocgop ca nati-eucoxu. Omuemenume cmMoUHOCMU HA 00U KAIul NPU nuleHuya u
panuya ca Hau-8UCOKU npu eapuanmume ¢ enecer komounupan mop NPK. Yemanoseno e no-
BUCOKO CbOBPIHCAHUE HA mpume MAKPOXPAHUMETHU eleMeHma 6 ONuma ¢ NuleHuyd, Koemo
ceudemencmea 3a No-20aemMume HYy#COU HA panuyama om XpaHumenHu eeujecmea owje 6
pannume ¢hasu om pazeumuemo Ha Kyamypama. H3nonzeanume moposu npenapamu
nosUWABAm eH3UMHAMA aKMUueHOCH HA NoYeume — HNO-6UCOKU €A CMOUHOCMUMmMeE HA
Kamanazama u yenynazama npu mopeHume noyéu 8 CpdeHeHue ¢ KOHMpOIHAmMAa HemopeHa
npooa. Topenemo c¢ amonuesa cenumpa u NPK nosuwasa akmusnocmma Ha kamaniasamad,
ookamo npu Hamopseanemo ¢ DAP cmoiinocmume na mosu eH3um ca no-HUCKU KaKmo npu
nuwleHuyama, maxka u npu panuyama. AKmueHocmma Ha eH3uUMa Yeryiasa e 6UcoKka npu
Hamops6aHemo ¢ UNoa36aHume npenapamu — mopenemo nosuwiasa ¢ 19% axmuenocmma



Ha eH3uMa 8 CpasHeHue ¢ KOHmpoaHama Hemopena npoba. Haii-0obvp pesynmam 3a
nosuwiasare Ha yeryrasHama akmusHocm noxkazéa mopenemo ¢ UAN u npu dseme Kyamypu.
Uscneosanume XxumuuHu u eH3sUMU NOKA3AMENU MO2Am 0d CAYHCAm Kamo cneyuguuHu
XUMUYHU U OUOXUMUYHU MAPKEPU NPU MOPEHU NOYBU.

1.1.2  Ilybauxayuu 6 Hayunu cnucanus 6 bvieapus

A7. Beksposa, K., II. HackoBa, 2012. MuKkpoOH0JIOTHYHA XaPAKTEPUCTHKA HA CHUBH
FOPCKM MO4YBH OT YepHOMOpPCKHMSI PeruoH, cm. MaNIMHOCTPOMTETHA TeXHMKa U
TexHoJioruu usa. Hayuyno — rexuuvecku cb103 Bapua — TY Bapua kauxka 1: 75-78

l'onsgMata TMHAMMYHOCT B CTPYKTYpPHO — (DYHKLUMOHAJIHHS CHCTAaB Ha IOYBEHUTE
MUKpPOOPTaHHU3MH, TSIXHOTO B3aWMOJAEHUCTBHE MO MEXIYy UM M C OHMOTreHHUTE (PakTOopu ce
M3I0JI3BAT KaTO MHOTO Ba)KHA XapaKTEPUCTHKA 3a CbCTOSHUETO HA TOpCKUTE nouBH. LlenTa Ha
U3CcIeABaHMATa ca Jla C€ IpoydyaT OTIACIHUTE €KOJOTMYHU (PaKTOpU BBpPXY Pa3BUTHUETO Ha
nouyBeHara Mukpodiopa Ha paifon ot teputopusta Ha TII AI'C ,lloneBo®. U3caensanu ca
OMOJIOrMYHaTa aKTUBHOCT Ha IOYBUTE OT TO3M BHMCOYMHEH IOSIC C paziu4yHa OOHMUTETHA
OLIEHKA, BB3PaCT U MU3NokeHHe. OT MUKpOOMOJOTMUHUTE MPOYUBAHUS MOXE J1a ce 0000,
ye BIMSHMETO HAa HAJAMOpCKAaTa BHCOYMHA C€ M3pas3siBa B IpPErpylnupaHe Ha ChCTaBa Ha
MHUKpo(iopata — YCHOpPEIHO C HapacTBaHE Ha MOpcKara BHCOYMHA C€ YyBelIU4aBa
KOJIMYECTBOTO Ha OalMiINTe, aKTHHOMHIIETUTE, XyMyC M O0II a30T. Y CTAHOBEHUTE MPOMEHH
JIOKa3BaT W3MEHEHUE B CKOPOCTTa HAa MHHEPAIU3ALMOHHUTE IIPOLECH OT HUCKO KbM
BHCOKOJIEXKAIINUTE ITOYBH.

A8. Beksipona, K., Il. HackoBa, 2015. MuKkpoOMo0J10rH4HM MPOYYBAHUS BHPXY NMOYBH
HA arpo ¥ NpHpPoAHM ekocucTeMHu Mo CeBepHOTO YepHOMOpHeE, cl. MalIMHOCTPOUTETHA
TeXHMKA U TexHoJorum u3la. Hayuno — rexunuecku cp103 Bapna — TY Bapna kamxka 1:
69-73.

[TouBaTa e ecrecTBeHa cpeia 3a pa3BUTHE HAa MUKpPOOpPraHM3MHTE B Ipupogara. Te
ydacTBaT B MpolLecuTe Ha (GopMHpaHe M CaMOOYHUCTBAHE Ha MOYBUTE, aKTUBHU areHTH ca B
KpbroBpaTa Ha BEIIECTBAaTa U €HEPIrUsTa U MOraT Jia ClIy’KaT Karo OMOJIOTMYHU UHIUKATOPU
3a 3aMBPCEHM NOYBHU. JIMHAMMKAaTa B KOJMYECTBOTO M KAYECTBOTO HA Pa3JIMYHMUTE TPYNHU
MIOYBEHU MUKPOOPTIaHU3MH, KaKTO U JUHAMHUKATa Ha TSIXHATa €H3UMHA aKTUBHOCT, ONPEEIIAT
OMOJIOTMYHUTE OCOOEHOCTH Ha IOYBaTa M HeiHaTa clOCOOHOCT 3a cCaMOOYHMCTBaHE. 3a Jia ce
HamnpaBu BpB3KAaTa MEXKIY MHUKPOOHOTO pazHOOOpasue, (yHKIMOHHUPAHETO Ha ITOYBEHUTE
MHUKPOOPIaHW3MH U MPOLIECUTE IPOTHUYALIN B aHTPOIIOTEHHUTE IIOYBU BCE MOBEYE CE€ MPABAT
NpOyYBaHMs MO Te3H npobiiemMu. Pa3Buruero Ha moyBeHaTta MHUKpoQIopa B yCIOBHATA Ha
aHTPOIIOT€HHO HAaTOBapBaHE € U3CJIEJIBAHO OT MAJIKO OBJITrapcKu aBTOpU. MUKpOOpraHu3MHTE
CE BIMAAT U OT BHECEHM MUHEpPAJHU TOPOBE, IMECTULUAM, THMA I10YBA, BJIAXKHOCTTA,
TeMmIeparypara. B mocnenrHo BpeMme ce M3CieBaT BIUSHUETO HA HAKOW MEIHOPAHTH BBPXY
KOJIMYECTBOTO M JUHAMUKATa Ha aMOHU(PHUIMPAIIUTE OaKTepUH U T'HOM.

A9. HackoBa, II., 2016. Ce30HHA M TOAMIIHA JUHAMHKA HA MHMKPOOMOJOTMYHATA
AKTHBHOCT B MOYBH OT NPHPOAHA, arpo U ypoOoexkocucrema. Hayuynu TpyaoBe Ha
Pycenckusi ynusepcuret, Tom 55, cepusi 1.2 :249-257.

W3BbpumieH €  MHUKpOOMOJOTMYEH aHalu3 M € OmpejieleH KoeduuueHTa Ha
MUHEpaIU3alKsl Ha TIOYBU B TPU JIOKATHH €KOCHCTEMH (IIPUPOJIHA, arpo U ypOOoeKocHucTeMa)
Ha TepuTopusTa Ha BapHeHcka oOmact. M3cnenBaHuTe MOYBH Ce XapaKTEPU3UPAT C pa3IUdHa



O6uoreHHocT. M3cnaBanusTa ca HapaBeHH MPE3 MECEIUTE IOHH, CENTEMBPU U HOEMBPH, KaTo
o0IIaTa YMUCICHOCT Ha MOYBeHaTa MHUKpo(opa € Hail — BUCOKa B MOYBUTE OT MPHUPOJHATA
eKOCHCTeMa, a Hal-HUCKa € TpH YpPOOTCHHHUTE IIOYBH OKOJIO HATOBAPEHUTE TPAICKU
KpbcToBUIA. [Ipy BCHUKHM M3ClIeIBAaHU TIOYBU Ce€ HaONIO/AaBa Craj B IBJIOOYMHA HAa OOIIOTO
KOJIMYECTBO MHUKpodIiopa, KAKTO W B OTHCITHHUTE CHCTEMaTWYHH Tpymd. OTYETCHO €
JOMHUHHpaHe Ha HecropooOpa3yBamuTe OaKTepuu 3a CMETKa Ha M0 — HUCKATa YHCICHOCT Ha
OarunTe, aKTHHOMHUIIETUTE U MUKPOMUIIETUTE. Y CTAHOBEHO € HapacTBaHE HAa CTOMHOCTHUTE
Ha MUHEpaIW3alMOHHUS KOS(hUIIMEHT OT IOHH KbM HOEMBpPU BHB Bpb3Ka C yBeJIMYaBaHE Ha
KOJIMYECTBOTO HA PACTUTEIIHATA OPTaHUKa B TIOYBATA.

Al0.HackoBa, II., 2016. Crpykrypa M (QYHKIHOHAJEH CbCTAaB HAa IO0YBeHATa
Mukpoguopa B npupoaHu u ypoOoexocucrtemu. Hayunm tpynose Ha Pycenckus
yHuBepcuret, Tom 55, cepus 1.2:.258-264.

AHTPOTIOTEHHOTO 3aMbPCSIBAaHE HA TOYBUTE U HETOBUTE IOCIICACTBHUS CE CBBP3BAT ChC
cTpoexa U (DyHKIIMOHHPAHETO HA MHUKPOOHHTE ChOOIIECTBa. Bce Mo — rojsiMo 3Ha4YcHHE
npuIOoOMBa MUKPOOHMOJIOTUYHHMS TIOAXOJ 3a pEIIaBaHe Ha MPOOJIEMHUTE IO OMa3BaHETO Ha
MOYBUTE, KAaKTO W 32 YCTAHOBSABAaHC HA  pa3IMYHU  BHJOBE  3aMbpPCSBaHUS.
MuKpoOHOIIOTHYHUAT aHAJIM3 B HACTOAIIAaTa pa3paboTka BKIIOYBA ONpeEZeisiHe Ha oOIaTta
Mukpodiopa kato cymapeH e(ekT oT HecmopooOpasyBamm OakTepuu, Oammiu,
AKTUHOMHIIETH U MUKPOMHMIIETH B TIOYBH OT PallOH C MHTEH3MBHO IBM)KEHHUE Ha rp. BapHa u
OT JBE TPHPOJHH EKOCHCTEMH. YCTaHOBEHa € IO — TOoJIsIMa YHCICHOCT Ha olmara
MUKpo(JIOpa B TMOYBHTE IMOA IEep M MOoJ radbp 3a CMETKa Ha ypOOT€HHUTE MOYBH.
[Tonmxenata MHKpOOHMOJIOTHYHA AKTMBHOCT KaKTO W HaimudyueTo Ha Bac. idosus u Bac.
subtilis B ypOOIOYBHUTE CBUIETEIICTBAT 32 TEXHOTCHHO 3aMbPCSBaHE.

All. Hackoga, Il., M. Koncyaosa, /I. [lnamenos, b. Manuesa. 2017. MaremaTudecku
MoOJeJ 32 ompejdesisiHe HA CTeNEeHTA HA BJHUSIHHE HA PA3jJMYHU (PU3MKO — XMMHUYHH
dakTopu BBPXY 4YHMCJIEHOCTTA HAa o0maTta MHUKPOGJIoOpa B AHTPONOreHHW MOYBH.
Cnucanmue 3a Hayka ,,HoBo 3nanme" Vol. 6, N 4 (mox meuar)

B nmyOnmkanusTa ca mpeacTaBeHH Pe3yiaTaTH OT M3CJeABaHe Ha oOmara MukpodIopa
B ypOorennu nousu B rp. Codus. AHanMU3MpaHo € BIAMSHUETO Ha YETHPU OCHOBHHU (akTopa
BBPXY YHCIICHOCTTa Ha o0mrara MUKpodopa: ApJI00OYMHATA HA MPOOOB3EMaHe, BIAXXHOCT U
TEeMIepaTypa Ha I[I0YBaTa, ChIbpPXKAHWE Ha O0JI0BO. IIpoBeeHM ca perpecHoHeH W
KOpEJallMOHeH aHalW3, IpH KOETO Cc€ TMpOBepsBa CTATHCTUYECKa 3HAYUMOCT Ha
KOC(HUIMEHTUTE B MaTeMaTUYeCKHs MOJEN B ciay4ail ¢ eqHO(aKTOpEeH MOJEeN U TaKbB C
BCHMYKH (akTopu. M3ciaeBaHoO € OBEICHHETO Ha MOJIENa MPH Pa3IMYHU 110 00eM H3BaJIKH OT
JaHHY U € N30paH ONTUMAJICH BapUaHT.

A12. KouncyanoBa, M., II. HackoBa, b. Manuesa., /I. [lnamenos 2017. KomOunnpane na
CTATUCTHYECKM KPHUTEpPUHM TMpPH OMNpeaesisiHe HA YHCJIEHOCTTA HA MNOYBEHATa
Mukpoduiopa. Cnucanue 3a Hayka ,,Hoso 3nanue" Vol. 6, N 4 (mox neyar)

Hacrosmusar Mozen mpeacraBs CUHTE3MpAaHM  KPUTEpUM 32  OLEHKA Ha
WHPOpPMAIMOHHATA [EHHOCT Ha JMArHOCTHYHUTE TPHU3HAIM — JBIOOYMHA Ha B3eMaHEe Ha
mpobaTa, BIQXHOCT Ha MOYBaTa, TEMIIEpaTypa Ha MOYBaTa M ChIbPKAHHUE HA OJIOBO TIO
OTHOIIIEHWE Ha CHAbPKAHUETO Ha 00mma Mukpodiopa Ha abiadouynHa 0-15¢cm u 15-40 cm.
CDOpMI/IpaHI/I ca JOBa KJlaCa Ha CBbCTOSIHHC, OMNPCACTICHAa € MHUHUMAJIHATA JOIyCTUMa



CBhBKYITHOCT OT KOHTPOJINPYEMHU MPU3HALIM, KOUTO B CHIIOTO BPEME OCUTYpsIBaT Hal-100po
paszeisHe Ha CbCTOSHUATA.

b. Ilyoimkanuu u3BbH MoHOrpadpuunus Tpya (rpyna b)
1.2.1 Ilybauxayuu é mexcOyHapoOHU HAYYHU UZOAHUS

b1. Plamenov, D., P. Naskova, B. Malcheva, Y. Iliev, 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 (IF=6.391).

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.

H36vputenu ca XuMudHu u MUKPOOUOIO2UYHY GHATUZU HA PA3TUYHU MOPOBU NPOOYKMU
"depononuxum"” A/, 3a Oa ce onpedenu mMAXHOMO GAUAHUE BBPXY 3UMAMA OOUKHOBEHA
nwenuya u macrooaunama panuya. Onumvm e 3a104CceH 8 OpaHICepus, 6 08e NOGMOPEHUS,
Kamo mopogeme ca 6HeceHu npedceumobeHo. AHanuzvm Ha u3cre08aHume OUO2EHHU
ejleMeHmu e u3BvbpuleH no epeme Ha gazama OpameHe Ha NuleHuyama u 6 Kpds Ha
posemHnama ¢pasa Ha panuyama. Bapuanmem mopen ¢ amonues Humpam npu nuleHuyama e ¢
HAli-UCOKO CLOBPICAHUE HA AMOHUE8 a30m, d HUMPAMHU ad30m e Hal-8UCOK npu
uznonzearemo Ha ouamonues gocpam. Ilpu onuma ¢ panuya HaAu-8UCOKO CbOBPICAHUE HA
amonues azom e pecucmpupano npu meynus azomer mopere (UAN), ookamo cmotinocmume
HA HUMPAMHUsL a30m ca HAu-eucoku npu xomouunupanusi mop NPK. Pezynimamume covuyo
maxka nokazeam, ye HAl-8UCOKO € CbOBPICAHUEMO HA YCBOUM Kaaull npu npuidaeaiemo Ha
NPK u npu oseme kyimypu. Bcaeocmeue na usznonzéawe na moposeme MAP u DAP ca
omyemeHu Hal-8UCOKU pe3yImamu 3a noosudxcHu gocghamu 6 nousama. Hsznonzeanume
MoposuU npenapamu NOSUWLABAm ODUOLEHHOCMMA HA NOYeUme — 0dWama MuKpogiopa e ¢ no-
BUCOKU CMOUHOCMU NpU MOpeHume nougeHu npoobu 6 CpasHeHue ¢ KOHmMpoaamd, C
UBKTIOYeHUe HA HAMOPABAHEMO ¢ MOHOAMOHUES hoccham npu nuieHuya u mevyeH a3omeH mop
npu panuya (UAN). Haii-eucox npoyenmern 051 6 cbcmasa Ha nougenama Muxpogopa
3aemam amonuguyupawume oOaxkmepuu (Hecnopoobpaszysawu baxmepuu u oOayuu),
CIe08aHU OM AKMUHOMUYemume u MUKpomMuyemume.



Bb2. Malcheva, B., P. Naskova, P.Yankova, D. Plamenov, 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.

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 Varna. There are established higher values of organic
carbon, nitrogen, phosphorus and potassium in the soil samples from floods, in 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.

U3zcnedsanu ca npomenume 6 HAKOU XUMUYHU U EH3UMHU NOKA3amMenu HA NOYsuU,
gcredcmeue Ha HaABOOHeHUe 8 PatloHa Ha 2pad Bapha. Ycmanosenu ca no-ucoku cmounocmu
Ha opzanuyeHr 6venepood, asom, gocgop u Kauul 8 nougenume npoobu om HABOOHEHUs, 8
CpasHeHue ¢ KOHMpPOAHUs pauon. ILlenyraznama axmueHocm e No-6UCOKA CbWO Npu
nousenume npoou om HABOOHeHUs: mepen. AkmueHocmma U HAMANA6a 6 ObAOOYUHA, NO-
CUIHO U3pPA3eHO npu noygama om Koumpoiama. M npu oOeama u3ciedsanu obexma
KAmanasHama akmueHOCH Hapacmed 6 OwblOOHUHA HA NoyYéama u O00CMued Hau-8UCOKU
CMOUHOCMU 6 OONHUL NOYGEH CIOU HA KOHMpOIHUs paioH. Hzcnedeanume npomenu 6
XUMUYHU ROKA3QMeNU U eH3UMHA AKMUBHOCM 6 NOYeU MOo2am 0d ce U3NOA36am Kamo
OUOXUMUYHU UHOUKAMOPU OMHOCHO RPOMUYAU NPOYeCcU cied HABOOHEHUE.

B3. Naskova, P., B. Malcheva, P. Yankova, D. Plamenov, 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 (IF=5.46)

The present experimental work is set as a vessel experiment in a non-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.

Hacmoswama excnepumenmanna paboma e 3anoxiceHa Kamo cb008 Onum 8
Heomonisaema opamudxicepusi Ha kameopa ,, Pacmenueevocmeo “, Texnuuecku ynugepcumem —
Bapua ¢ yen oa ce ycmawnosu ponama na mpu o6uonocuunu npooykma — Excmpacon,



Herbagreen, Life Bat Guano u eoun munepanen mop — NPK eévpxy nousenama enzumua
AKMUBHOCM U A2POXUMUHECKUmMEe XAPAKMEPUCUKU HA NOYSUMe,Npu omenexcoane Ha
kpacmasuyu copm Kuapa F1.

Om npogedenume aualus3u e YCMAHOBEHO, Ye OUOLOUYHUME MOpPO8e OCMABIM
nousama 00bpe 3anacena obwy gochamu u  Kaaul, KaAmMo HAU-8UCOKU pe3yImamu cd
omuemeHnu npu usnonzeare Ha Excmpacon. Hau - eucoxku cmoiinocmu ma obw aszom ca
omuemeHnu npu ynompebama na munepanren mop. Kamanasnama axmusenocm e no-sucoxa
npu komounuparno mopenume nousu ¢ NPK + Herbagreen, Ekstrasol + Herbagreen u Life
Bat Guano + Herbagreen 6 cpasnenue ¢ KoHmpoaume u npooume HaAMOPEHU CAMO C eOUH
npooykm: NPK, Ekstrasol u Life Bat Guano. Bracawemo Ha mopose nosuuiasa
AKMUBHOCMMA HA eH3UMAd Yenyiasd Nnpu GCUYKU HAMOPEHU NOYGU 6 CPABHEHUE C
KOHMpOaume, Kamo masu meHOeHYuss Kopeaupa ¢ NOBUIUEHOMO CbObpICAHUEe HA
XpaHumennume enemeHmu azom, ¢ocghop u xanun cired 000asIHEMO HA MOPOBUME
npooykmu. AxmueHocmma u Ha 08ama eH3UMA Moxce 0a CAYHCU KAmo 4YyecmeumeneH
OUOUHOUKAMOP NPU HAMOPEHU NOYBU.

b4. Naskova, P., Z. Bekyarova, 2015. Toxicity of Cadmium and Its Impact on
Humans and Environment, Journal of Balkan Ecology. 18. (4) : 409-415

The paper deals with a survey on the cadmium toxic properties and sources in both
nature and human activities. Cadmium migrations in soil and its transport in the plant-animal-
human food chain are retraced. Some of its negative effects on human organism and the
symptoms of poisoning are described. Basic recommendations are formulated.

ﬂomadbm pa32ﬂeofc0a MOKCU4YHUmMe CB8OUCMEA HA Ka()Muﬂ, OCHOBHUME U3NMO4YHUYU
KAKmo 6 npupodama, maka u om yogewiKkume OeuHOCmi. Hpomedﬂga ce muepayusima Ha
KAOMUs 8 nousama u mpancnopmupanemo My 6 xpanumennama eepuca pacmeHue-sCu6ontHo-
yogek. M3nooicenu ca HAKOU OM He2amueHume My eqbeKmu 6bpPXY UHYOBCWKUSL OPcAHU3BM U
cumnmomume Ha ompdaesHe. @Opmyﬂupanu Cd OCHOBHU HNpenopvKu 3d HAMAIA6AHE HA
3AMBPCABAHENTO C MO3U €/IEMERNI.

1.2.2  [lybauxayuu 6 Hayunu cnucanus 8 bvieapus

bS.beksipoBa, K., Il. HackoBa, 2011. ExoJioro — pekpeanuonsa ouenka Ha Ilpuponen
NapK ,,3JIaTHU nsAcbUM*, cii. MalIMmHOCTPOUTE/HA TEXHUKA U TexHoJoruu usa. Hayuno
— TeXHU4eCKHU ¢b103 Bapna — TY Bapna kumxka 1: 77-82

[IpupogHuTe MapKOBE C€ OTIMYABAT ChC CBOSITA CIEUM(PUYHOCT M KpacoTa Ha
npupogara. CbyeTaBaHETO Ha JIBETE B3aMMHO NPOTHBOpPEYAIM CU JEHHOCTH — Hay4HUTE
U3CNeABaHUs W peKpeanusTa, IOCTaBs CIOXHHM HW3UCKBaHHUS IpU pa3pabOTBaHETO Ha
pEeKpealuoHHu NpoeKkTH. B Tax TpsOBa na ce 3ama3sT BCUYKM KOMIIOHEHTH Ha MPUpPOJHATA
cpeda B TAXHOTO UM €CTECTBEHO CBCTOSHHME, a PEKPEalMOHHUTE JEHHOCTH Ja ce
OCBILECTBIBAT B pa3Mepu, KOUTO Ja HE HapyllaBaT €KOJOTMYHOTO paBHOBECHE Ha
MPUPOIHATA CPEA KATO LSO WIM Ha OTJEIHU HEHHU KOMIIOHEHTH.

Hail — chliecTBeHHss MOMEHT IpU pa3pabOTBaHETO Ha yCTPOWCTBEHHUTE NMPOEKTU HA
MPUPOJHHUTE MAPKOBE € OMPEICNISTHETO HA TUIOJOTHATA U CHCTOSHHETO Ha JIaHAmA(PTHTE B
Tax. Ha Bceku nanmmadreH TUI B HPOEKTa ce OIpeness OpraHu3alusaTa Ha HAy4HHUTE,
PEKpEalMOHHUTE, E€KOJOTMYECKH W eCTCTUYECKH (YHKIHMW TPH TOIXOMSAIIN OIpEeICHU
MIPUPOJO3ALIUTHU PEKUMH.



b6. bekspoBa, K., II. Hackoa, 2012. OpraHm4Ho BelIeCTBO B MNOYBHTE IOJ
UIJVIOJIUCTHH M IIMPOKOJMCTHH KYJITYpH, cl. MalmuHOCTpPOMTe/SHA TeXHUKa M
TexHoJ10oruu u3a. Hayuyno — rexuuyecku cp103 Bapna — TY Bapna kamxka 1: 58-61

B ropckure mnouBu onagbT Ha TOPCKOABPBECHUTE BUAOBE € OCHOBEH M3TOYHUK Ha
OpPraHUYHO BEIIECTBO, a Taka CBIIO € M U3XOJEH Marepuai 3a oOpa3yBaHE Ha XyMYCHHU
BellecTBa. XyMYCHMTE BELIECTBA B IIOYBaTa ca TMpU3HAK 3a MPOTHYAHETO Ha
OYBOOOpa3yBaTeseH MpoLeC U € KPUTEpUH 3a e(PeKTUBHO MOYBeHO Iutogopoaune. OOekT Ha
npoyuyBaHeTo ca mousure mox 40-60 ToAWIIHA KyJATYpH OT YepeH, Osi1 OOp, KecTeH, 3uMEH
60 1 KeJsB ra0dbp, a ChIIO TaKka U NapaneaHd 00eKTH Ha ChbCEIHM T'OJIM IUIOIHU, KOUTO ca MpH
eHaKBH penedHH ycnoBus. M3cnenBanusara 10Ka3Bat, ye B MOBBPXHOCTHUTE XOPH3OHTH Ha
MIOYBUTE I0/] TOPCKUTE KYJITYpPHU U MO TAXHOTO BIUSHHUE 3aI104BAT MOJOKHUTEITHA U3MEHEHHUS
BbB (DPaKIMOHHUS ChCTaB Ha XyMyca, JI0Ka3aTeJCTBO 3a 00pa3yBaHE Ha XyMyC IO IbTS Ha
TOpPCKHsI MOYBOOOpa3yBaTelIeH Hpolec, a OT TaM U KbM IOBHIIABaHE HAa IOYBEHOTO
IJI0JJOPOJINE TIPU OJIArONPUSITEH BOACH PEXKUM.

Te3u U3MeHeHUs B ChCTaBa Ha XyMyca B IIOYBUTE O] KYJITYpHUTE ca JI0Ka3aTEeJICTBO 32
MOJIOKUTEITHOTO BIMSHUE HAa IbPBECHATAa PACTUTEIHOCT 32 (popMHUpaHEe HA MECTOPACTCHHUATA,
KOUTO OCUTYpsIBaT 110 — BUCOKA JIECOPACTUTEIHA IPOyKTUBHOCT.

Bb7. BeksipoBa, 7K., HackoBa, I1. 2013. Exorornusu npoy4BaHusi BbPXy CTPyKTypaTa Ha
JAEHJAPOLIEHO3UTE HAa NpEeJCTABUTEIEH THI TOpckM ekocucremu — Carpinus betulus m
Tillia tomentosa mo CeBepHOTO YepHOMOpHE, CIL.Y CTOIYMBO pa3BUTHE, H3. AcCONHALUS
»EKoJI0orns, 3emMeaene, 00pa3oBanue U Hayka“, KHmxka 13: 17-21

JlunoBute 1 rabbpOBHUTE TOPU 3a€MaT MHOTO TOJISIMA MOBBPXHOCT B CTPYKTypaTa Ha
3aneceHure pailonu no CesepHoto YepHomopue. JIMNCBaT EKCIEPUMHTAIIHN TOYHU TaHHU 32
00II0 KOJMYECTBO HAa OMomacara W 3a HEHHHs MpUpacT MO BpeMe Ha €IMH BEreTallHOHEH
nepuo. M36panu ca 1Be ropcku eKOCUCTEMHU — JIMMOBA U radbpoBa. B mbpBaTa OCHOBEH BH]I
e cpebponuctHa nuna - Tillia tomentosa, a BbB Bropata KensiB ra0wp- Carpinus betulus.

Ot aHanu3uTe 3a OWMOTEHHUTE €JIeMEHTH — a30T, (pocdop, Kamuii B MOYBUTE MO
JMIIOBUTE U TaObpOBUTE IEHIPOLE3U ce (hopMUpa MHOTO OOraT MbpBH XOPH30HT. B ropHus
xopu3oHT pH e 6,35, a B 1p100unHa KUCETMHHOCTTA ce yBenuvara — 4,05. JlenaporieHo3ure
OT JIMIIAa TIPOU3BEKIAT OKOJIO €UH TOH MOBEYE CPEIHOTOAUIIHA CTHONIEHA Onomaca, CpsMo
raObpoBUTE JCHAPOIICHO3H.

Bb8. beksaposa, K., II. HackoBa, 2014. U3ciaeaBaHe CbAbPKAHMETO HA OHOTreHHH
eJileMeHTH BbB (puTOoMacaTra Ha omaja B LepoBa u radbpoBa exkocucrema B /Ibp:kaBHO
rOPCKO CTONMAHCTBO - Bapna, cn. MaluMHOCTPOWTEIHA TEXHHKA W TEXHOJOTHM H3/.
Hay4Ho — Texunuecku cb103 Bapna — TY Bapua kumxka 1: 120-123

Onaga mpcTaBisiBa 0COOCHO CBBP3BAIIO 3BEHO B OMOTCOXMMHYECKHS] KPBrOBpaT B
rOpcKuTe exocucteMu. Tol e OT eHa cTpaHa Jerno 3a XpaHUTENHU BElIecTBa, a OT JIpyra —
akymynupa atMocepHU 3aMbpcuTend. B mocieqHuTe TOOuHU ce 00pbila H3KIIOYUTIHO
rojsiMO BHUMaHUE Ha 33JbP)KaHETO HAa MUKPOEJIIEMEHTHUTE B OMaja, ThbK KaTo ce CMsTa, ue Te
Jenpecrupar HeroBoTo pasnarane. KonmuecTBOTO Ha BB3BBPHATUTE C omaja a3or, (hocdop u
Kaluii € MpaBo MPOMOPLHMOHAIHO HAa MacaTra Ha oOnaja U € pPa3IndHO B JBETE TOPCKU
eKoCUCTeMH. B 1epoBara ekocucTemMa eXeroJHo B moyBaTa ¢ omnaga moctemBar 0,106 t / ha
a3oT, ¢ocdop u kanmid, a B rabbposara 0,027 t / ha.



B9. beksposa, K., II. HackoBa, 2014. Ex0/IOTMYHN NPOYYBAaHUSI HA HAKOM MAKPO M
MHKpoOeJieMeHTH B radbpoBa exkocucurteMa mno CeBepHOTO 4YepHOMOpHeE, CIL
MalmIMHOCTPOUTE/IHA TEXHUKA U TeXHoJIoruu u3l. HayyHo — rexunudecku cbr3 Bapua —
TY Bapna kamkka 1: 123-126

W3cnenBanusTa B IPUPOJAHUTE EKOCUCTEMH B T.4 U TUIIOBETE ropa Mo MpodieMHUTe Ha
OMONPOYKTUBHOCTTA, TSXHATa HayyHa M MPaKTHYECKa 3HAYMMOCT, CPAaBHUTEIHO MAJIKHST
Opoil u3cieBaHUs OT TOBAa €CTECTBO y HAac M Hail — Beye JIMIIcaTa Ha MPOYYBAHUS BBPXY
ra0bpoBute exocuctemMu 1o CeBepHOTO YepHOMOpHE NOCIyXHMXa Karo MpUYMHA 3a
pa3paboOTBaHETO HAa HACTOSALIMTE M3CJIEIBAHUA BbpPXY I[OYBUTE IMOJ TraObpOBUTE
nenapouenosu. [lo Yepnomopuero ¢ 6bp30TO pa3BUTHE HA TypHU3Ma CE€ YHHUII0KABAT TOPUTE
BBpPXY TOJEMH ILIOIIA. MOIIHMTE MOYBM B TO3M PAalOH ca pPE3yJTaT OT BEKOBHOTO UM
(dopmMupaHe OT ropckuTe exkocucreMu. OT M3JI0KEHOTO IMpoJIMYaBa U OCHOBHATA IIeN Ha
€KOJIOTMYHUTE U3CIEABAHUS: J1a CE YCTAHOBAT Hail —OOIINTE 3aKOHOMEPHOCTH B CTPYKTYpPHO
— (yHKIMOHAJIHATA OpraHu3anys Ha radbpoBata ekocucrema no CeBepHoTo UepHomopue ¢
0CcO00€HO 3Ha4eHNUE 3a TO3U PaliOH KaTO Hall — IIMPOKO Pa3pOCTPAHEHH.

b10. beksipoBa, K., Il. HackoBa, 2014. Chabpkanue HA HAKOM XHMUYHH eJIeMEHTH B
JeHJpoMaca Ha LepoBa W radbpoBa exocucureMa 1o CeBepHOTO 4YepHOMOpPHE, CII.
MamuHOCTPOUTEIHA TEXHUKA U TexHooruu usa. Hayyno — rexuudecku cbro3 Bapua —
TY Bapna kumxkka 2: 39-43

JBere mpencrasurennu 3a CeBepHoTO UepHOMOpHE €KOCUCTEMH ca IiepoBa Quercus
serris L. U rabwpoBa Carpinus betulus L. EI1 1 u EIl 2 ce namupar B otnen 406 B u 433B,
KOUTO ca Pa3loJIOKCHW B M3TOYHATA 4yacT HA [lyHaBckaTa XBJIMHCTAa PaBHUHA, B FOKHHUTE
MOJIEraT! CKJIOHOBE HAa ABPEHCKOTO IJIaTO, Ha BUcounHa 250 m Ha MopckoTo paBHulle. [lox
BIIMSIHUE HA PEIUIla €K30TeHHHU (DakTopu, Hall — Beue BB3JEHCTBUETO Ha YOBEKA, TOPUTE TYK
ca CHWJIHO BUJIOM3MEHEHU M Ca IJIaBHO OT U3IBHKOB THI, HSIKOM OT TAX ca C M3pa3eHH IO —
n00pu yCIOBUSL 3a HacTaHsBaHe Ha KcepoMmophHu BunoBe. Quercus serris L. (uep) e
pasmpocTpaHeH B YHUCTH M CMECEHM HacaxaeHus c¢ OmaryH (Quercus frainetto Ten.),
cpebponuctHa nuna (7Tilia tomentosa Moench.) u mexnpsu (Fraxinus ornus L.). Carpinus
betulus L. (kensiB raObp) € MUPOKO pasNpOCTpaHeH Mo YepHOMOPHETO, KOMTO ce cpema B
HaCaXICHHUS OT YUCT U cMeceH THIl. 1o cheTaB u ABeTe HacaKACHUsS ca cMeceHH. B nepoBata
€KOCHCTEeMa y4YacTHEeTO Ha Iiepa € 9, a Ha OmaryH e 1, BB3pact 60 roawmau. CpegHUST
IUaMeThp € 22 cM, BUCOUMHATa HAa JJOMUHAHTHUAT BUJ € 16 m, a Ha BTOPOCTENEHHUAT 17¢cM.
B rabppoBara ekocuctemMa y4acTHETO Ha TOMHHAHTHUAT BUJ € 7, BTOPOCTEIIEHHUTE BUI0BE
ca uepa u OGiaryH c¢ yyactue cborBeTHO 2 U 1. Ha nBarta Buja Bb3pactra € 55 roauHu, KaTo
rppaaus auametsp (JI1-1,3m) e 20 cm, cpemnata BucounHa Ha radbpa ¢ 18 m, a Ha
BTOPOCTENEHHUTE BUOBE € 17 m.

b11. Jumurtpakuen, /., II. HackoBa, A. Heaes, 2016. YnpaB/jieHue Ha aepo30JIHO
Te:KKOMETAJIHO 3aMbpcsiBaHe B ypOaHm3mpaHu 30HM Ha Bapna, cn. ,HHaycrpuasaen
MEHNKMBHT*:81-88

IIpencraBeH Mozen Ha B3aMMOJEHCTBUE MEKIY KOMIIOHEHTUTE HA CHCTEMAaTa ,,lI04Ba -
pacTeHue”, OCHOBAaBall] CE Ha PETPECUOHHU MOJENIN U MaTEeMAaTUUYECKUs anapar Ha TEOpUsTa
Ha MacoBOTO 0OCIyXBaHE. YPOAHU3UPAHUTE EKOCHUCTEMHU Ca IIPUMED 32 CUCTEMU C JIOKAJICH
OMOJIOTUYEH IMKBJ, KBICTO € BH3MOXHO NMPUIIATAHETO Ha TO3M MOJEN. 3a 3aJbJI00YEHOTO
u3cieBaHe Ha NpoOjeMa ca HallpaBeHU MOYBEHM aHAIU3U HA ChIBPKAHMETO Ha OJIOBO B
MOYBH B JIBE JIOKaIHHU ypOoekocuctemu: [Ipucranumie Bapna M3Tok u meHTpagHaTa yacT Ha
rpaa Bapha. C nen no-Bucoka JOCTOBEPHOCT Ha JIaHHUTE, IPOOU ca B3ETH OT TPU XOPHU30HTA



¢ meibounnaa 0-20ct, 20-40ct n 40-70ct. JlanHUTEe OT aHamM3uTEe codyat, ye llpucranuiie
Bapna M3TOK He mompHHAcs 3a ISUIOCTHOTO TEKKOMETIHO 3aMbpCsBaHe B ypOaHHM3HpaHaTa
cHCTeMa Ha rpaja.

b12. IliamenoB, /., H. Jlackaaosa, II. SlukoBa, I1. HackoBa, II. CnenoB. AHAa/JIU3 Ha
punoBe mmenuna (Triticum, Poaceae) mpu paziaumunm ycjoBusi Ha otriexiaane. Field
Crops Studies (mox meuar).

OOEKT Ha MPOYYBAHETO Ca Pa3IMIHHU BUIOBE MIICHUIA, OTTJICIaHN B y4€OHO-OIMMTHO
mosie U opamwxkepus Ha TexHuuecku YHuBepcuteT — Bapha, karempa ,,PacTeHneBbICTBO.
YcraHoBeHo e, ye mecTHUTE (hopmu eaHozbpHecT jumer (c. Llapero u ,,bI" Arpo” Al) u
rono3bpHecTuTe oO0pasmu maumen (TS 18401 u TS 18397) ce orimuaBaT ¢ BHCOKa
TOJIPAHTHOCT KbM aOMOTUYHU (PaKkTOpW Ha cpeAaTa, 3a pas3jiuka OT TETPAIUIOUIHUTE U
XEKCAIUIOWJHU TEHOTUIIOBE MIIEHUIa. B 3aBUCHMOCT OT reHoTUMa H3cienBaHUTe (HOpMU
MIIICHAUIIA YCBOSBAT B pa3lIMYHA CTEIICH MAaKPOXPAaHUTEIHUTE eIeMEHTH (ochop W KaJHid.
Cnexn pexkonTHUpaHe Ha AWIUIOMIHUTE TEHOTUIIOBE IMOYBAaTa € C IMO-BHCOKA CTEMEH Ha
3aIMaceHoOCT C MOABIMKHU (ocaTh W yCBOMM KaJlMid, OTKOJIKOTO CJeJI TpuOMpaHe Ha
XEKCATUIOUIHHTE.

b13. Hackosa, II. MaremaTnyeckn MoJeJ 32 MPOrHO3HPaHe HA ONTHMAJIHA MOJICKA
BJIA)KHOCT B 3emeneiicku 3emu B CeBepoustounHa bbarapusi. Cnucanue 3a Hayka
»HoBo 3nanue" Vol. 6, N 3, 2017: 139-147

OnpenenssHeTO Ha ONTHUMalHATa TOJICKA BIIAXXHOCT € BpEeMEOTHEMalla U €
CKBIIOCTpYBAIlla 32 AUPEKTHO M3MEpBaHe INpouenypa. ToBa € mpuyMHATAa 32 HACOYBAHE Ha
yCHIIMATA KbM pa3paboTBaHE U anmpoOupaHe HA MAaTEMAaTUYECKU MOJIENIU 3a MPOTHO3UpPaHEe Ha
ONITUMAJIHATA TOJICKa BIAXXKHOCT Ha 0a3a cymara Ha BaJeXKHUTE OT MPEAXOTHH J[Ba Mecela.
[IpencraBeHusAT MoJen ce OCHOBaBa Ha MHOXKECTBEHA JIMHEHWHA KOpenalus Mexay Tpu
MIPOMEHJIMBY BeIMYMHU. V3MONI3BaHM ca JaHHU 3a OOIIOTO KOJIMYECTBOTO Bajeku (mm) 3a
MecenuTe oM 1 aBryct 2016 r. B meCT MyHKTa 3a U3MEpBaHEe Ha TepuTopusita Ha M3rouHa
bparapus, kakTo M JaHHM 3a NPOAYKTHBHATa BJIAXKHOCT Ha mousara B ciod 0-20 cm.
VY CTaHOBEHO € ChILECTBYBAHETO Ha JIMHEIHA 3aBUCUMOCT MEXAY IapaMeTpuTe, OlpesiesieH €
KoepHIMEeHTa Ha KOpejalus, YHUATO BHCOKAa CTOWHOCT JOKa3Ba 3aBHCUMOCTA MEXKIY
pasmIexaaHuTe apaMeTpH MPU KOHKPETHUTE YCIOBHS

b14. HackoBa, II. MaTtemaTnuecKH Mo/es 32 OLEHKA HA ChAbPKAHHETO HA TEKKH
MeTAJIM B 104YBAaTA M0 KOCBEHM NMPU3HAINU HA pacTeHusaTa. Cnucanue 3a Hayka ,,HoBo
3nanmne" Vol. 6, N 3, 2017: 149-160

HuBoTO Ha exojormyHaTa HaykKa B MOMEHTA C€ XapaKTepHU3Hupa ¢ BUCOKO Pa3BUTHE Ha
eKCIepUMEHTaIHATa 4acT, o0yciaBsila HaTM4YMeTo Ha OoraT (pakTUdecku MaTepuall U C Io-
c;1abo pa3BUTHE HA TEOpETHYHATa 0a3a M T.H. MAaTEMAaTU4eCKa EKOJIOTHs, KOSITO Ce CBEXKa 110
M3IIOJI3BAHETO HA HErojisiM Opoi ciabo CBBpP3aHUM NOMEXIy cHU Teopuu. ToBa ompenens
HEOOXOIMMOCTTA 32 HACOYBAHETO HA YCHIMATA KbM pa3pabOoTBaHE W ampoOupaHe Ha MOJEIH
3a paslo3HaBaHEe M IPOrHO3MpPAaHE Ha EKOJOTMYHHM MpollecH W sBIeHHUA. B cratumsara e
MPEJICTAaBEH MaTeMaTHYECKH MOJIEI 32 OLIEHKA Ha ChIBPYKAHUETO HA TEKKU METaJH B ITOYBATA
10 KOCBEHM IpH3HALKM Ha pacTteHusTa. IIpoBeneHu ca m3cneqBaHus Ha ePEKTHMBHOCTTA Ha
pa3no3HaBalIuTe MPOIEAYPH B 3aBUCUMOCT OT OpOsi Ha KJIACOBETE HA CHCTOSTHHE M Ha o0ema
Ha JJAaHHWUTE 3a OOy4yeHHe. YCTaHOBEHO €, 4Ye NpPU TPH Kjaca Ha CHCTOSHUE HEIMHEHHHS



aNTOPUTBM JIaBa I0-100pO paslo3HaBaHe, a C yBeJMYaBaHe Ha oOema Ha oOydaBamata
M3BaJIKa e)EKTUBHOCTTA HA Pa3llO3HABAHE PacTe.

Bb15. KoncyaoBa, M., I1. HackoBa, /I. [lnamenoB, b. MasaueBa. 2017. Pazno3naBane u
NPOrHO3MPaHe HA MOYBEHA MHMKPOOHOJIOTMYHA AKTHBHOCT 1O KOCBEHH IPH3HALM.
Cnucanue ,,IlouBo3HaHMe, AaTPOXUMHUSA U €KOJIOTUA* (M0 MeYar)

B cratusita e ommcaH MoAen 3a paslo3HaBaHE W MPOTHO3MpPAHE Ha TMOYBEHA
MHUKPOOHOJIOTHYHA aKTUBHOCT 10 KOCBEHU TPU3HAIM, KaTO Ca pasriieaHd YeTUPH (aKToOpu
BJIMSICIIN aKTHBHO BBPXY MHUKpOOHaTa OMOTeHHOCT. MoAenbT € ChCTaBeH U 00y4eH Ha Oa3a
aHaJIM3M HaNpaBeHU B YpOOTEHHM TMOYBM Tpe3 Mecel foHd. [lomydeHuTe MaHHW TTOKa3BaT
no0pa BaIMIHOCT HAa MOJENa 3a Mecell CENTeMBPHU MPH KOHKPETHUTE (PAKTOPU U MOTyYEHU
nabopaTopHu pesynratu. [lopanu nmpoMsiHa BB BJIGKHOCTTA M TEMIIEpaTypara Ha Mo4yBata u
HATPYIMBAaHETO Ha JOIMBJIHUTEIHO OPraHMYHO BEIECTBO B Kpas Ha BEreTAllMOHHUS MEPUO]
MOJIENTBT HE AaBa 10OpU pe3yiTaTu 3a Mecel] HOEMBpPH.

b16. Plamenov, D., P. Naskova, P. Yankova,. Study of the macronutrient elements
content in the soil at a fertilizer experiment with soya (mox meuar)

In the current research has been followed the impact of six fertilizer products on the
content of macronutrient elements (nitrogen, phosphorus and potassium) in the soil during a
vegetation and after harvesting of the frumentatious-leguminous crop soya. The experiment is
brought out on a training-experimental field of department ,,Plant-growing* to Technical
university — Varna with variety PRO1IM10 as per the generally accepted methods for
specifying the content of ammonium and nitrate nitrogen, mobile phosphates, absorbable
potassium and pH. The agrochemical analyses show that after bringing in of MAP are
established higher values of ammonium and nitrate nitrogen in the soil during vegetation of
the soya, while after its harvesting the highest content of ammonium nitrogen is reported in
the variant, which has been fertilized with NPK, and of nitrate — with carbamide. Regardless
of the used fertilizer product, after the harvesting of the soya has been reported lower content
of ammonium and nitrate nitrogen. At usage of MAP has been established higher content of
mobile phosphates in the soil during vegetation of the soya and after its harvesting, as the
differences between MAP and the rest variants are statistically reliable. The values of
phosphorus in the soil after collecting of the soya are higher in four of the experimental plots,
as at the variants, which have been fertilized with fertilizers, containing phosphorus (MAP,
DAP and NPK) the difference is more substantial. The statistical analysis has not established
proof of the differences between the variants as per content of absorbable potassium in the
soil. The tendency is analogous as the exposed at the mobile phosphates, something more, in
all variants of the experiment the values after harvesting are higher than the reported during
vegetation.

B nacmoswomo npoyueane e npocnredeno nuaHuemo Ha uiecm moposu NpooyKmu
BbPXY CLOBPUCAHUENO HA MAKPOXpAHUMENHU elemenmu (azom, gocghop u kanutl) 8 nousama
no epeme Ha 6ecemayus U Ccled pPeKoNIMmupane Ha 3bpHeHOo-00006ama Kyimypa Cosl.
Excnepumenmvm e uzgeden ma yueOHO-onumnomo noie Ha xameopa ,,Pacmenuesvocmeo
kom Texnuuecku ynusepcumem — Bapna cvc copm PRIIMI10 no obwonpuemume memoouxu
3a onpedensiHe CbOLPIUCAHUENO HA AMOHUE8 U HUMpPAMmMeH d30m, NOO8UdCHU Gochamu,
yeceoum xamuu u pH. Aepoxumuunume ananuzu nokazeam, de cied eHacame Ha MAP ca
YCMAHOBEHU NO-8UCOKU CMOUHOCMU HA AMOHUE8 U HUmMpameH a3om 8 noueama no epeme Ha



gecemayusi Ha CoAmMa, OOKaAmMo cied PeKoIMUpPaHemo U Hall-6UCOKO CbObPHCAHUE HA AMOHUEE
asom e omyemeHno 6v6 sapuanma moper ¢ NPK, a na numpamen — ¢ kapoamuo. Hesagucumo
OMm U3NON38AHUS MOPO8 NPOOYKM, Cled DeKOIMmupaHe Ha COoAmd € OMmuemeHO HNO-HUCKO
cvOvpICaHUe Ha amoHue u numpamen aszom. Ilpu usnonseane na MAP e ycmanoseno no-
BUCOKO CbOBPIICAHUE HA NOOBUNCHU (hocchamu 6 nousama no epeme Ha 6ecemayusi Ha COAMa u
cned pekonmupanemo U, kamo paziukume mexcoy MAP u ocmananume eapuanmu ca
cmamucmuyecku oocmosepuu. Cmounocmume Ha gocgop 6 nousama cied npubupare Ha
coAMa ca no-8UCOKU 8 Yemupu om eKCnepumMeHmanHume napyeiu, Kamo npu 6apuaHmume
mopenu ¢ gocgopcvovporcawu mopose (MAP. DAP u NPK) pasznukama e no-cvujecmeena.
CmamucmuyecKuam auaius He YCMAHOBU OOKA3AHOCM HA PA3IUKUME MeHCOy 8apuanmume
nO CbOBPIUCAHUE HA YCBOUM Kaiulli 6 nougamda. TeHOeHyusma e aHAIOSU4HA KAmo
U3n10%ceHama npu noogudcHume gocghamu, Hewjo nogeue, 6b8 6CUUKU BAPUAHMU HA ONUMA
cmotHocmume cied peKoImupane ca No-6UCOKU Om omuemeHume no epeme Ha 6ecemayusl.

/ac.n-p IlaBnuna HackoBa/



