PE3IOMETA HA HAYYHUTE NYBJ/IMKAUUWN Ha ThaseH acucteHT g-p Ueaiino Hukonaes Kupunos
BbB BPb3Ka C y4aCTUE B KOHKYPC 3a 3aeMaHe Ha aKaAeMUYHa AABXKHOCT ,A0LeHT”, B 06/1acT Ha BUcLie o6pa3oBaHue 6. ArpapHU HAyKKU U
BeTepMHapHa meAuLMHa, No npodecuoHanHo HanpasaeHue 6.1 PacteHMeBbACTBO, Hay4yHa cneyunanHoct ,MouyBo3HaHMe”, Kbm ceKkumua
FeHe3uc, gnarHocTuka u Knacudpukauma Ha nousute Kom UMNA3P ,,Hukona Mywkapos“, Codusa.

Fpyna B HayuyHu ny6amMkauumn B uspaHus, KouTo ca pedpepupaHm u MHAEKCUPaAHU B CBETOBHOU3BECTHU 6a3u AaHHU ¢ HayuyHa uHPopmauus (Web of
Science u Scopus).

Ne Ny6ankauua Pestome (opuruHan) Pestome (MpeBoa)
B 1 Plamen Ivanov, Ivaylo The study presents assessment of water repellency | iscnegBaHeTo npencraBs OueHKa Ha BOO4OOTOMbCKBALLATA
Kirilov, Martin Banov, Biser | (WR) in non-humus reclaimed mine soils from the region | cnoco6Hoct (WR) B HexymycHU DeKynTMBMpaHU PYAHWU4HN
Hristov. Toma Shishkov of Maritsa-lztok Mines, Bulgaria. Soil samples from two | nouBn ot pavioHa Ha MwHu Mapuua-N3Ttok, Bvnrapus.
Irena ’ Atanassova 2019’ experimental plots (under black pine and without | 3cnegBaHn ca noduBeHn Npobu OT ABE ONWUTHU NnoLwm (nog

WATER REPELLENCY IN
MARITSA-IZTOK  OPEN
CAST COAL MINE SOILS
IN  BULGARIA. Silva
Balcanica, 20(1)/2019. pp.
53-64. ISSN 1311 — 8706

vegetation), from depths 0-5 (10) cm and 10-20 cm, in
different seasons (spring and summer) were studied. Soil
water repellency (SWR) was assessed by water drop
penetration time (WDPT) before and after laboratory
heating at 65°C. Variation in WDPT of soil samples in
both seasons was established before heating. The
longest time was measured in April at the non-vegetated
site. At the pine-vegetated site, these values are lower,
but are typical for most of the samples. After heating, a
decrease of WDPT at both sites was observed. Sub-
surface samples show similar fluctuations between
seasons before heating. Unlike in spring, extremely
water repellent samples were found at the pine-
vegetated site in summer. Different WR is typical for
most of the sampling points at the non-vegetation site.
WDPT changes randomly in closer values between
seasons. After heating sub-surface samples, water drop
penetration time at both experimental plots also
decreases. The percentage of extremely water repellent
samples increases in summer. After heating, the WR
partially decreases over both seasons, with sharp
decline of the extreme WR in summer. We speculate that
the decrease of SWR after heating is caused by
conformational and/or structural and compositional
changes in WR causative agents.

yepeH 6op u 6e3 pacTutenHoct), oT Abno6ounHu 0-5 (10) cm
n 10-20 cm, npe3 pasnuyHM Ce30HW (NpPoreT u nsATo).
BopooTtbnbckBaHeTo Ha no4yeaTa (SWR) ce oueHsiBa 4ypes
BpeEMETO 3a NpoHuKBaHe Ha BoaHa kanka (WDPT) npean un
cnen nabopatopHo HarpsiBaHe npu 65°C. Pasnukata B
WDPT Ha no4yBeHM npobu npe3 pgBata cesoHa Oele
yCTaHOBeHa npeau HarpsiBaHe. Han-gbnroto Bpeme e
N3MepeHOo npe3 anpun Ha HeobpacnoTo MscTo. B paioHa ¢
fopoBa pacTUTENHOCT TE3U CTOMHOCTU Ca MO-HUCKW, HO ca
XapakTepHuM 3a noBeyeTo npobu. Cnen HarpsiBaHe ce
HabnwgaBsa HamansgsaHe Ha WDPT u Ha aOBeTe MecTta.
MoanoBbLPXHOCTHUTE MPOOM nokaseaT nNodobHu kKonebaHus
MeXay Ce3oHMTe npeauM HarpsasaHe. 3a  pasnuka oT
nponeTtTa, Npe3 NATOTO Ha MSACTOTO ¢ HopoBa pacTUTENHOCT
Osxa OTKPUTU U3KMIOYUTENHO BOAOOTOMbCKBALLM MNpObMU.
PasnnyHinte WR ca TUNUYHW 3a NOBEYETO OT TOYKUTE 3a
B3eMaHe Ha npobu B HepacTutenHuss obekt. WDPT ce
NMPOMEHA Ha Cry4yaeH npuHUMN B NO-OMM3KM CTOMHOCTU
mMexay ces3oHuTe. Cnep HarpsiBaHe Ha NOAMNOBbPXHOCTHU
npobu, BpemMeTo 3a NPOHUKBAHE Ha BOAHA Kanka v B ABaTa
eKCMeprMeHTarnHn ydyacTbka CbLUO Hamansaea. [poueHTbT Ha
N3KMYUTENHO BOAOOTOMbCKBALLUM Npobu ce yBenuyasa npes
natoto. Cnep HarpsiBaHe, WR 4acTuyHo HamansiBa npes
JBaTa Ce30Ha, C pA3bKk cnag Ha ekctpemHus WR npes
naroto. Cnekynupame, 4ye HamansBaHeto Ha SWR cnepg
HarpsiBaHe € TMpPUYMHEHO OT KOHGOPMALUMOHHU  n/umu




CTPYKTYPHUN N KOMMO3ULUMOHHN NMPOMEHN B NPUYNHUTETTUTE HA
WR.

B 2 Martin Banov, Venera Tsolova* | The Madjarovo open pit for lead-zinc ore extraction is | OTKpUTMAT pyaHMK ,MaakapoBo” 3a [A06MB Ha ONOBHO-
and Ivaylo Kirilov. 2020. | located in the land of Madjarovo city, Kardzhali District. | UMHKOBa pyAa e pa3nonoXeH B 3emauLLeTo Ha rp.MaarKkapoBo,
Reclamation of heaps and | The recla mation of technogenic territories build as a result | o6nact Kbpa)kanu. PekyntmBaumatTa Ha T € X HO T € H H
industrial sites built in the | of mining is legally carried out in two stages — (mine-) | ytTeTrT e pU TOPHU U, 3 T D a e HH BpPe3yNTaT Ha
region of Madjarovo mine | technical and biolog ical reclamation. This article presents | munHaTa [eMHOCT3aKOHOBOCE OCbHLIeCTBABA Ha ABa eTana -
(Bulgaria). Bulgarian Journal of | an option for technical and biological remediation of heaps | muHHO-TexHMYecKa " 6unonornyecka pekynTusauma.B
Agricultural Science, 26 (No 1) | and industrial sites built in the region of Madjarovo mine, | yacroswara cratus ce npeacTass B a p M a HT 3 a T € X
2020, 192-197 based on the results of their pedogenic and agro-eco- | y yyecxa w 6HOMTOTrHYIEeCKADEKY.

chemical studies and good practices in the f ield of | . , 5 4 HHAHAHACHOHUINATAUILDD O M HII
recllamation. The.results show that in order to achieve an AeHHTeNAOmMaiKH, U3TpaseHHBD
optleru.:]I restoration of na.tural Iaerscape, a ngmk.)er of afionanapyanux ,Maakaposo “ 6
activities have to be carried out in these territories. In
general, they are: » Clearing the disturbed territories from asHpamiapesyatatiTeoTelor
. . €CEHHUTEHUAaTPOEKOXHUMUUIYHUTS®EH3C
constructional and other wastes and leveling. e
Amelioration to reduce the redistribution of metals- | 7 €A B a HH A H a0 GexTnTenmpobpure
pollutants in environment. » A topsoil formation by pilling | TP @K THKHBOGTaCcTTaHapeKyJTTH
of geological materials with appropriate physicochemical | B @ IL ¥ s T a. [lpoBeAeHNTe M3CNeABaHNA MOKA3BaT, e 33
characteristics for complete alighment and improvement | A2 C€ MOCTUIHE ONTUMAZHO Bb3CTaHOBABAHE Ha NPUPOAHUNA
of anthropogenic territories. s Grassing with suitable | 12HAWAdT B Tesn TepuTopuMTpAbBa Aa Ce MposeaaT peauua
vegetation. MepOonpUATUANO-BaXKHUTE, OT KOUTO ca: e[loyncrtBaHe Ha
TepeHUTE OT CTPOUTENIHU U APYrM OTNagblUM M NoApaBHSABaHE.
eMenvopupaHe Ha  HapylweHuTe TepeHu C  ornes
orpaHuM4yaBaHeHa npepasnpeaeneHneToHa MeTanuTe-
3ambpcutenn. edopmupaHe Ha MOBBPXHOCTEH CAOK uypes
HacunBaHe Ha reo/IoTMYHN MaTepuanu C Noaxoaalim Gusnko-
XUMUYHM  XapaKTEPUCTUKM 33 UANOCTHO MoApaBHsABaHE U
nogobpsaBaHe Ha aHTPOMOreHHMTEe MAOWM. 3aTpeBABaHe C
onpeaeneHun pacTuTeNHu BUAOBE.

B 3 Yonita Perfanova, Irena | Depending on land use, there are different conditions for | B 3aBucHMOCT OT 3eMenoI3BaHeTO CBILECTBYBAT Pa3IUUHK
Atanassova, Biser Hristov, | the development of soil microflora such as soil | ycnopust 3a passuTHe Ha TOuBeHaTa MHKPOdIOPA KATO
Ivaylo Kirilov. 2020. | Properties, the vegetation cover and etc. The distribution | .o wrpa 1 MoYBATA, pPACTHTENHA MOKPHBKA M .

Identification of Soil Microflora
with Different Types of Land

of basic groups of soil microorganisms has been studied
depending on land use in the area of Dolna Banya
village, District of Sofia, Bulgaria. The areas of research

[Mpoy4eHo € pa3mpoCTPaHEHHETO Ha OCHOBHUTE TpPYIMU
MOYBEHH  MHKPOOPTraHW3MH B 3aBUCHUMOCT  OT
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were rye field, forest clearing, fallow land and pine forest.
A large presence of ammonifiable microorganisms has
been found in all types of land uses. Actinomycetes,
microscopic fungi and cellulose-decompostic
microorganisms depending on according different land
use type

3eMENoJ3BaHeTO B paiioHa Ha c. JlonmHa OaHs, oOmact
Coous, bearapus. M3cnenoBanute 1uiomm Osxa pPbKEHO
T0JIe, CevHIla, yrap u 6opoBa ropa. Y CTaHOBEHO € TOJISIMO
MPUCHCTBHE HA aMOHU(DUITUPAIIU C€ MUKPOOPTAaHU3MH BHB
BCUYKH  BHJOBE  3€MEIOJI3BAHE. AKTUHOMUIIETH,
MUKPOCKOTIMYHU  THOWMYKH W  IIeNTyJIO3HO-pasJiaraiu
MHUKPOOPTaHU3MHU B 3aBUCHUMOCT OT Pa3JIMYHUTE BHJIOBE
U3IIOJI3BAaHE HA 3eMATa

B_4

Ivaylo Kirilov, Vanya Lozanova,
Ivan Dimitrov and Veselin
Pankov. 2020. Changes in some
soil parameters of Regosols
under the influence of land use.
Bulgarian Journal of Agricultural
Science, 26 (No 3) pp. 633-637.
ISSN  1310-0351 -  print
ISSN 2534-983X - online

The Sustainability Land Management Assessment
System facilitates the aim to link all aspects of selected
land use to the many interacting conditions-
environmental, economic and social-that together
determine whether this form of land management is
sustainable or likely to lead to sustainability. The purpose
of the study is to determine the impact of land use on the
basic parameters of Regosols. The study found that land
use has a significant impact on soil fertility. By keeping
the soil in a crop rotation farming system , by rotation of
crops of cereals and potatoes and periodically applying
manure, the content of digestible forms of nitrogen and
potassium has improved. In the fallow farming system-
cultivation of bush crops with the introduction of manure
and annual plowing of plant biomass, the content of all
three macro elements-nitrogen, phosphorus and
potassium-is improved. Maintaining the upper horizon of
Regosols with grass sowing improves the soil texture,
but reduces the content of digestible forms of nutrients.

Cuctemata 3a oueHka Ha ynpaBneHWeTO Ha 3emMaTa 3a
YCTOMYMBOCT YyriecHsBa LUenTa [a Cce CBbpXaT BCUYKM
acnekTm Ha mn3bpaHOTO 3eMenon3BaHe C MHOXECTBOTO
B3aUMOJENCTBALLM YCINOBUSI — €KONOTUYHU, UKOHOMUYECKUN U
coumarnHu — KouTo 3aeHo onpefendart ganv Tasu gopma Ha
yrnpaBrieHve Ha 3eMsiTa e yCTOM4MBa Unm nMa BeposiTHOCT Aa
nosene no ycrtomumBocT. Llenta Ha uacnegBaHeTo e ga ce
onpeaeny BNNSHUETO Ha 3eMEeNON3BaHETO BbPXY OCHOBHUTE
napameTpu Ha Regosols. [lpoyyBaHeTo ycTaHOBM, 4e
M3Mon3BaHeTo Ha 3emdATa OkKasBa 3HAYUTENHO BhWSHWE
BbpXy MOYBEHOTO nnogopoave. Ypes nopgabpkaHe Ha
nouysata B centbOOOOPOTHA cUCTEMa Ha 3emenenve, 4upes
pedyBaHe Ha MOCEBUTE OT 3bPHEHW KyNMTypu U KapTodu u
nepnogudHoO BHacsiHe Ha obopckn Top ce nogobpsiea
CbObpXaHMETO Ha yCBOMMMU POPMWU Ha a3oT U kanun. [Mpu
cucTemata Ha oTMexgaHe Ha yrap - OTrmexgaHe Ha
XpacToBM KyNnTypu C BHacgHe Ha ODOpCKU TOP M €XEerofgHo
pasopaBaHe Ha pacTuTenHata Ouomaca ce nofobpsBsa
CbAbPXaHMETO U Ha TpUTe MakpoenemMeHTa - a3oT, hocdop
n kanun. MNMogabpKaHETO Ha ropHMS XOPU3OHT Ha Regosols
cbe centba Ha TpeBa NogobpsiBa TeKCTypaTa Ha no4ysarta, HO
HamandaBa CbAbpXaHMEeToO Ha CMUiaemMmun CbOpMVI Ha
XpaHWUTENHN BELLECTBA.

B 5

Ivanov, P., |. Atanassova, T.
Shishkov, E. Dimitrov, M. Banov
and I. Kirilov. 2021. Assessment
of soil water repellency in

Study on soil water repellency in reclaimed
Technosols from the area of Obruchishte village,
Maritsa-lztok Mines has been carried out. Sampling
sites cover several regions with different land use —

M3BbplIEHO e npoyyBaHe BbPXY BOAOOTO/HCKBALLATA
CnocobHOCT Ha peKynTMBMpaHu nouysu Technosols B
panoHa Ha c. O6pyumwe, mMuHn “Mapuua-nsTok”.
MpoboHabupaHeTo Ha NMo4YBeHM NPobM e M3BBPLUEHO Ha
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reclaimed soils under different
land use.

Bulgarian Journal of Agricultural
Science, 27 (4), 712-718.
Scopus, ISSN: 1310-0351
https://www.agrojournal.org/2

7/04-10.html

stubble site (without vegetation), acacia and pine
plantations. Surface soil layers and those of deeper
depths in the soil profile were investigated. Soil water
repellency was determined by water drop penetration
time (WDPT) test at ambient conditions and after
heating in an incubator at 65°C. It was found that
before heating, extreme water repellency prevails in
the surface soil layers of the studied sites compared
to the subsurface. It also covers the highest share of
all soil samples. Water drop penetration time
significantly correlates with the extracted organic
carbon (EOC) content and the % sand fraction of soil
samples. The decrease of the water drop penetration
time after heating leads to an increase in the number
of wettable and slightly water repellent soil samples
and reduced the share of extremely water repellent
samples.

MEeCTa C pPas/INyeH HauyMH Ha 3emMenos3BaHe — CTbpHULE
(6e3 pacTUTeNHOCT), aKauwesn M OOPOBM HaCAKAEHUA.
M3cneaBaHM ca NOBbPXHOCTHUTE MOYBEHU CNOEBE U Te3un
Ha no-gbnbokM AbAGOYMHM B NouYBeHUs nNpodua.
XnapodobHocTTa Ha noysaTa ce onpeaens ypes TecT 3a
Bpeme Ha nNpPOHMKBaHe Ha BogHa Kanka (WDPT) B
NnabopaTtopHM ycnoBMA U cnep, HarpsBaHe B MHKybatop
npu 65°C. YcTaHOBEHO €, 4ye npeaun HarpsABaHe B
NOBBPXHOCTHUTE MOYBEHW CNOEBE Ha MU3cCnenBaHUTe
obekTn npeobnagaBa MHOro cunaHa xuapodobHocT B
CpaBHEHME C NOAMNOBBPXHOCTHUTE CNoeBe, 0OXBaLLAMKK
HaW-BUCOK AAN OT BCMYKM MoOYBEHM nNpobu. BpemeTo 3a
NPOHMKBAHE Ha BOAHA KamfKa 3HA4YMTENIHO ce BAuAe OT
CbAbPKAHMETO HaA EKCTPaxXMpaH OpraHMYeH BbINEPOoS,
(EOC) 1 NpOUEHTHOTO CbAbPKAHUE HA NACHK B NOYBEHUTE
npobu. HamanABaHeTo Ha BpPeMeTO 3a MPOHMKBAHE Ha
BOAHA KaMnKa c/iepj, HarpaBaHe BOAM A0 yBe/MYaBaHe Ha
6poA Ha yBNAKHEHW MOYBEHW MPOOM M Ha TaKMBaA CbC
cnabo BoAOOTONBCKBAHE, HAMANABAMKM Aesla Ha Npobu ¢
MHOTO CM/JIHO BOA00TObCKBAHE.

B 6

I. Atanassova, Pl. Ivanov, T.
Shishkov, E. Dimitrov, M. Banov,
Ts. Simeonova, M. Harizanova,
L. Nenova, M. Benkova, |
Kirilov. 2021. Further insights in
the relationships between soil

water repellency and soil
characteristics in mine soils in
Bulgaria.

Journal of Environmental

Protection and Ecology 22 (5),
1861-1869.

Coal ash reclaimed Technogenic soils from the area of
Maritsa-lztok lignite coal basin in Bulgaria were
studied for three types of land use, i.e. cereals
stubble, acacia and pine vegetated sites. Coal (fly) ash,
a waste product from the thermal power plant has
been added to the spoils containing geological
materials that have been excavated in the process of
coal production, since 1970s. Soils were water
repellent, but those at the cereals stubble site were
characterised by higher hydrophobicity, sandier
texture and lower pH. Principle component (PCA) and

PekyntusmpaHu TexHOreHHM nMOYBM C BHAcAHe Ha
nenenvMHa OT paMioOHa Ha NUFHUTHUA BbrauwWeH baceiH
Mapuua-U3ToK B bbarapma ca uscnegsaHu 3a Tpu Tuna
3emenon3BaHe, T.e. CTbPHULLA OT XUTHU KYATYpPKU, mecTa ¢
akauma n 6oposa pactuTenHocT. MenennHaTta e oTnagbyeH
NPOAYKT OT TONN0EeNeKTpMYecKaTa LeHTpana gobaseH Kbm
OTKPUBKUTE, CbAbPKALLM re0N0XKKNU MaTepuanu, KOMTo ca
6MnM M3KonaHM B npoLeca Ha NPOU3BOACTBO Ha BbIIMLLA
oT 1970 r. Hacam. MouBuTe ca BOAOOTO/NBCKBALLM, HO TE3N
Ha  CTbpHMLWATAa CbC  3bpHEHUTE  KyATypu  ce
XapaKTepusnpat C NO-BMCOKa xmapodobHocT, no-
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Cluster analyses (CA) were performed with 16
variables (soil characteristics) with the aim to assess
the relationships between the measured parameters
and sources of soil water repellency. Four principle
components with eigen values >1 containing 38.9,
26.0, 10.7, and 7.5% of the total variance were
identified describing 83% of the total variability. The
water drop penetration time (WDPT) was significantly
positively correlated with Ctot, Cextr, HOC, %
hygroscopic moisture (HM) and the sand content.
Total organic carbon (Ctot) and its fractions, including
residual oxidisable carbon (ROC) and the % sand
content, contribute most significantly to the
manifestation of soil water repellency in the studied
Technogenic soils.

necbyinMBa TEKCTypa W No-HUCKO pH. AHanusute Ha
NPUHLUNHUTE KOMNOHEHTU (PCA) U KNbCTepHUTE aHaNU3MU
(CA) 6sxa M3BbpLUEHN C 16 NPOMEHANBU (XapPaKTEPUCTUKM
Ha noyBaTa) C LEN O3 Ce OUEHAT BPbB3KUTE MeXay
n3mepeHuTe napameTpu n N3TOYHULUTE Ha
BOAOOTO/NbCKBAHE Ha noysaTta. bsaxa waeHTMdUUMpPaHM
YeTUPU OCHOBHU KOMMOHEHTa CbC COBCTBEHM CTOMHOCTM
>1, cbabpxkawm 38,9, 26,0, 10,7 n 7,5% ot obuwara
Bapuauusa, onuceawm 83% ot obwata Bapuayma. Bpemeto
3a NPOHWKBaAHe Ha BoAHa Kanka (WDPT) e cbc gocToBEpPHaA
nonoxutenHa kKopenauma ¢ Ctot, Cextr, HOC, %
XurpockonuyHa Bnara (HM) n cbabp*KaHMETO Ha MACHK.
O6wuAT opraHunyeH Bbraepog, (Ctot) n HeroBuTe dpakumm,
BK/IIOUMTENIHO HEEKCTPaxmpaH opraHudeH sbraepos (ROC)
N % CbAbp)KaHME Ha NACHK, AONPUHACAT HAU-CHLLECTBEHO
3a npoABaTa Ha BOAOOTOMbCKBALLA CMNOCOOHOCT Ha
noysata B W3CNeABAHUTE TEXHOFEHHU PEKY/JTUBUPAHU
no4sMu.

B 8

Ivaylo Kirilov, Vanya Lozanova,
lliana Gerasimova, Vesselin
Pankov. 2022. Changes in the
Properties of Luvisols, Planosols
and Fluvisols Under the
Influence of Agroproduction
Activity from the Region of Sofia
District. Bulgarian Journal of Soil
Science. Volume 7. Issue 1.
2022. pp. 24-33, (ISSN-

online 2367-9212, ISSN-

print 2534-8787)

The soils from the Dolna Banya valley of Sofia district
are formed under forest meadow, bush and tree
vegetation. It has influenced their texture, natural fertility
and the reaction of the soil solution. As they are located
in a semi-mountainous terrain, surface horizons are
subject to erosion processes and podzolization. The aim
of the research is to establish the changes in the profile
of Rhodic Luvisols which occurred as a result of natural
influences and the type of production activity on them.
The research has found that for a long time there have
been changes in the surface soil horizons of all studied
differences of Rhodic Luvisols. The process of
podzolization continues to develop and there is an
increase in the content of silt in the horizons below the
humus horizon. In the case of Fluvisols, an increase in
the fraction of coarse and fine sand is reported. In the

Mousute ot [HonHobGaHckaTa koTrnoBuMHa Ha Coduicka
obnacTt ca copMmmpaHuM NMOA ropcka nuBagHa, XpacTtoBa U
ObpBecHa pacTutenHoct. ToBa € MNOBMAMANO Ha TAXHaTa
CTPYKTypa, €eCTecTBEHO MnoJOopOAME W peakuusta Ha
NnoYBeHUs pas3TBOp. TbW KATO ca pasnofiokKeHn B
NONynnaHWHCKN TepeH, MNOBBbPXHOCTHUTE XOPU3OHTM ca
NOANOXEHW Ha epPO3MOHHUN NpoLiecu 1 onogsonseaHe. Lienta
Ha M3cnefBaHEeTo € Aa ce YCTaHOBSAT NPOMEHUTE B npoduna
Ha YepBeHouBeTHU JlecMBupaHn, HaCTLNUAW B pe3ynTaTt Ha
NPUPOAHN BbBL3AENCTBMS M BuAa Ha MNpou3BoaCTBEHATA
OeHOCT BbpXy TaAX. M3cnegBaHusATa ycTaHoBsBaT, ve 3a
Obro Bpeme mMma npoMeHM B NOBBPXHOCTHUTE MOYBEHU
XOPU30HTH Ha BCUYKN n3cneagBaHu pas3nnyuna Ha
YepseHoupeTHN JlecmBupanu. NpouechkT Ha onoasonsiBaHe
npoabixaea da ce pasBuBa U ce HabnwgaBa yBenuyaBaHe
Ha CbAbpXaHMEeTO Ha Wi B XOPU3OHTUTE Nnoh XyMyCHUA
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case of moderately eroded Planosols land use has an
impact on the soil texture. In the deeper horizons, when
planted with raspberries, the content of silt and physical
clay increases compared to the same soil difference in
the area with the application of threefield crop rotation,
compacted with cereals using a shallow mouldboard
ploughing.

XOpU30HT. [Npn HaHocHUTE noyBM ce oTyMTa yBeEnu4eHne Ha
dpakuuaTa Ha eabp M UH nNAcbK. B cniyyan Ha ymepeHo
epo3npaHu [lceBoonoa3onuMcTM NOYBU  M3NON3BaHETO Ha
3eMsaTa oKkassa BnUSAHWE BbPXY CTPyKTypaTta Ha noysaTa. B
no-AbnboKUTe XOPU3OHTU, KOraTo ce 3acaxga C MarnuHw,
CbAbpXaHMeTo Ha un U u3MyHa rMuHa ce ysBenuyaea B
CpaBHeHME CbC CbllaTa Mno4YyBeHa pasnuka B parioHa C
npunaraHe Ha TpunonHo ceutboobpalleHme, ynimbTHEHO CbC
3bPHEHW KYNTYpU C MOMOLLTA Ha NJMTKa OpaH.

B 9 I. ATANASSOVA*, M. | The study examined reclaimed soils (~ 20 years) formed | lpoy4ysaHeTo wun3cnedsa pekyntuBupaHun nousn (~ 20
BENKOVA, L. NENOVA, | on embankments from the over-burden wastes in the | roanHu), obpasyBaHu BbpXy Hacunm oT OTKpPUTWTE OTNaAbLy
M. HARIZANOVA V. Medet mi_ne from the Asarel-l\/!e_det (_3u complex. S(_)ils B MuMHA Mepgetr oT megHuss komnnekc Acapen-Megert.
ILINKIN. 1 KIRILdV g | possess light texture, mostly acidic soil reaction and five | lNo4BuTe nmat neka TekcTypa, NPEANMHO KMCena peakums Ha

- > | of the sampled sites are characterised by higher than the | nousata 1 netr orT mecrata 3a B3emaHe Ha npobu ce
DIMITROV, TS. | Maximum Permissible Loads for Cu contents, as | xapakTepusumpaTt C Mo-BUCOKM OT MakCMMarHo OonycTUMute
SIMEONOVA. 2023. | regulated by the National legislation, therefore these | HaToBapBaHusi 3a CbAbpxKaHWe Ha Cu, KakTo € perynmpaHo
GEOGENIC AND | sites might turn into a source of copper pollution to | OT HauuoHanHOTO 3aKoHOAATENCTBO, CrEAOBaTENHO Te3u
PEDOGENIC SOURCES OF | surrounding water bodies and soils. The metals which | mecta morat ga ce npeBbpHaT B U3TOYHWK Ha 3aMbpcsABaHe
METALS IN RECLAIMED | are inherited from the overburden wastes of the Medet | ¢ men Ha okonHMTe BoAHM Tena u noysu. Metanurte, KOUTO
TECHNOSOLS FROM THE mine, e.g. Al, Ni, Cq, Co gnd Cr arelof geogenic origin, | ca HacnegeHn OT OTKpPUTUTE OTnaabuM Ha muHa Mepger,
AREA OF ASAREL- but are anthropogenically introduced in the newly formed | Hanp. Al, Ni, Cd, Co u Cr ca c reoreHeH npousxof, HO ca

(~ 20 years) reclaimed soils and belong to the lighter | BbBegeHu aHTponoreHHo B HoBoobpasyBaHuTe (~ 20 roamHm)
MEDET ~ NON-FERROUS clay fraction, following the Cu flotation process. | pekynTuBMpaHm noyBM W NpUHAANexaT KbM Mo-riekaTa
SMELTER IN BULGARIA. | Statistical analysis indicates that Cu belongs to a | rnuHecta dpakuus, criefBaiiku mpoueca Ha droTauust Ha
Journal of Environmental | different source in the reclaimed soils, while Fe, Zn, Co | Cu. CtaTuctudeckuaT aHanusa nokassa, Yye Cu npuHagnexm
Protection and Ecology 24, | and Mn are of heterogenous sources, anthropogenic and | kbM pasnuyeH U3TOYHWK B PEKYNTUBMUPaHWUTE MOYBM, [AOKATO
No 6, 1857-1866 (2023). | pedogenic, including biological source. Lead belongs to | Fe, Zn, Co u Mn ca OT XeTeporeHHU W3TOYHNLK,
ISSN 13115065 an external anthropogenic source to the reclaimed soils, | aHTponoreHHNn © NeforeHHW, BKAYUTENHO OMONOrMYHK
most probably was introduced during the transportation | nsarounumum. OnoBoTo  NpuHagnexu KbM BbHLUEH
process of wastes in the ore excavation and flotation | aHTponoreHeH M3TOYHWK 3a PEKYNTUBUPAHMUTE MO4YBMW, HaWl-
processes. BEPOSITHO € BbBEAEHO MNO BpeMe Ha npoueca Ha
TpPaHCNoOpTMpaHe Ha oTnagbuuTe npu npouecuTe Ha

n3KonaeaHe Ha pyga v cdonotauusi.

B_10 | Nenova, L., Atanassova, I., | Soils around the former metallurgical plant Kremikovtsi | NMouBute  okono  6uBWIKMA  MeTanypruyeH  KombuHaTt

Stoykova, M., Dimitrov, E.,
Kirilov, 1., Benkova, M.,
Simeonova, T. & Harizanova,
M. (2023). Relationships

were subject of continued interest due to the
environmental problems resulting from the plant's
activities and especially heavy metal pollution. The aim
of the present study was to investigate the contamination
of the studied soils by metals and metalloids, several

KpemukoBun 6Gsixa OGEKT Ha MpOObIDKUTENEH WHTEpeC
nopagM  eKonorMyHuTe  npobrnemu, npousTuyaluM ot
OeNHocTTa Ha KoMOMHata M 0COBEHO 3aMbpCsABaHETO C
Texkn MeTanu. Llenta Ha HacTosWOTO u3cneasaHe e ga ce
n3cneaBa 3aMbpCsBaHETO Ha U3cneaBaHUTe NOYBK C MeTanu
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between Heavy Metal and
Metalloid Contents and Major
Soil Characteristics in Soils
around the Former
Kremikovtsi ~ Metallurgical
Plant Following Its Closure in
2009. In Proceedings of the
Bulgarian =~ Academy  of
Sciences, 76, (11) , pp. 1789-
1798
DOI:10.7546/CRABS.2023.1
1.18

years after the closure of the plant (2009) and to relate
their concentrations to basic soil parameters, pH,
electrical conductivity, cation exchange capacity, clay
content and total organic carbon, which will contribute to
better assessment of their behaviour and remediation
strategies. Total concentrations (aqua-regia) of the
elements Al, B, Ba, Cd, Co, Cr, Cu, Fe, Li, Mn, Mo, Ni,
Pb, Zn and As were determined. Elevated levels of the
heavy metals Pb, Cd, Zn, and the metalloid arsenic (As)
were found at the studied sites. Lead (Pb) exceeded
maximum permissible concentrations (MPC), regulated
by Bulgarian legislation for arable lands between 2 and
15 times, cadmium (Cd) between 3 and 5 times, arsenic
(As) between 3 and 6 times, and zinc (Zn) was higher
than MPC in three of the sampled sites. Soil pH values
were in significant correlation with EC (R** = 0.805),
CEC R** = 0.781), B (R* = 0.638), Cu (R* = 0.669), Fe
(R** = 0.766) and Mn (R*** 0.916) contents.
Aluminium, cadmium, lithium and lead concentrations
were related to the content of the clay fraction in soil.
Positive correlation was obtained in multiple regression
models between Pb, Al, Cd, TOC and soil pH, and
negative relationship was observed with electrical
conductivity (EC). The obtained results showed complex
relationships between soil characteristics and the metals
and metalloids, which emphasize the need for their
simultaneous assessment, remediation and careful use
for agricultural purposes.

N MeTanouam, HAKONKO roAMHU crefd 3aTBapsiHeTO Ha 3aBoja
(2009 r.) M pa ce cBbpXaT TEXHUTE KOHLEHTpauum c
OCHOBHUTE napameTpu Ha noyearta, pH,
€IeKTPonpoOBOAMMOCT, KanauuteT Ha KaTUOHEH OOMEH,
CbAbpXaHue Ha rmvHa u obLy opraHMyeH BbrNepon, Koeto
e OornpuHece 3a no-gobpa oueHKka Ha TAXHOTO NoBedeHue
M cTpaterm 3a Bb3cTaHoBsiBaHe. OnpepgeneHn ca obLim
KOHLeHTpaummn (uapcka Boga) Ha enemeHtute Al, B, Ba, Cd,
Co, Cr, Cu, Fe, Li, Mn, Mo, Ni, Pb, Zn un As. B nscneaeaHute
06eKTM ca yCTaHOBEHW MOBULLEHM HMBA Ha TEXKUTE MeTanu
Pb, Cd, Zn wn wmetanomga apceH (As). Onosoto (Pb)
npeBuLlLaBa npenenHo AonyctuMmute KoHueHTpauuu (MOK),
pernameHTMpaHn OT Ob/rapckoTo 3aKOHOAATENCTBO 3a
obpaboTtBaemun 3emn mexgy 2 m 15 nbtn, kagmun (Cd)
mexay 3 1 5 nbTn, apceH (As) mexay 3 1 6 NbTu, a uMHK (Zn)
e Hag MNAOK B Tpu oT nscnegBaHute obektn. CTOMHOCTUTE Ha
pH Ha noyeata ca B 3HauuTeNHa Kopenaumsi CbC
cbabpxkaHueTo Ha EC (R** = 0,805), CEC R** =0,781), B (R*
= 0,638), Cu (R* = 0,669), Fe (R** = 0,766) 1 Mn (R*** =
0,916). KoHueHTpaumuMTe Ha anymMuHWn, KagMun, NUTUA ©
OMOBO Ca CBbP3aHM CbC CbAbPXAHWETO Ha [MMHecTa
dpakuua B noyeaTta. [lonoxutenHa kopenauus Oelwe
noslydeHa B MOAeNnM Ha MHOXeCTBeHa perpecud mexay Pb,
Al, Cd, TOC u pH Ha nouBaTa, a oTpuuaTtenHa Bpb3ka dbelle
HabnopgaBaHa C  enekTpuyeckata nposogumocTt (EC).
MonyyeHnTe pe3ynTaTM MokKasBaT CIIOXHU BPBb3KU MeXay
XapaKTepUCTUKNTE Ha no4vsaTa U MeTanute N meTtanougure,
KoeTo  nogdeptaBa  HeobxoaMmocTTa  OT  TAxHaTa
€[0HOBPEMEHHA OUEeHKa, pemMeauvauuss W  BHUMATENHO
M3Mnon3BaHe 3a 3eMedesicku Lenu.

Fpyna I 7 Ctatuu u poknaam, nybankyBaHu B HayuHU U3aaHusa, pedbepmupaHn U MHAEKCUPaHU B CBETOBHOU3BECTHU 633 JaHHU C HayyHA uHpopmauums.

r7_1

I. Kirilov, M. Banov. 2016.
Reclamation of lands disturbed
by mining activities in Bulgaria.
AGRICULTURAL SCIENCE AND
TECHNOLOGY, VOL. 8, No 4, pp
339 - 345 , 2016 DOl
10.15547/ast.2016.04.066

Disturbed by the mining industry area in Bulgaria is about
24.113 ha of which only 8.253 ha are reclaimed.
Reclamation of disturbed areas covers a complex of
engineering, technical, ameliorative, agricultural, forestry
and other activities, which aim at restoration of the
disturbed terrains and their re-entry into economic
turnover in accordance with environmental conditions and

HapyweHaTta oT MMHHaTa NpomuLwaeHoCT now, B bbarapua e
OK0/10 24 113 xa, oT KOnTo camo 8 253 xa ca peKyNTUBUpPaHM.
PekynTnBaLmATa Ha HapyLIeHW TepuTopmnn 0b6xBaLLa a

KOMMNAEKC OT WHXXEHEPHU, TEXHUYECKU, MESNOPATUBHMY,
3eMefieNiCKn, TOPCKM U APYrU AEMHOCTU, KOUTO MMAT 3a Len
Bb3CTaHOBABAHE Ha HapylleHWUTe TePEeHM U TAXHOTO MOBTOPHO
HaB/iM3aHe B WMKOHOMMYECKM 0OOPOT B CHOTBETCTBME C
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area landscape. All disturbed lands as well as their adjacent
areas that have completely or partially lost productivity as
a result of the negative impact of mining activities and land
damage are subject to reclamation. Land reclamation is a
two-step process which includes: technical reclamation
and biological reclamation. Technical reclamation is
performed by the land owner and covers cleaning and
preparation of the terrain, leveling, final formation and
laying a humus soil layer on site by adding appropriate

“improvers” (e.g. fertilizers, texture enhancers, etc.).
Biological reclamation covers restoration of the
productivity of the disturbed areas. Reclamation

technologies applied in Bulgaria as a whole have led to a
state of these territories that requires both maintenance
and search for new ways of integration of the reclaimed
landscapes with modern economic activities. The aim of
the study is analysis and applying reliable modern practices
that ensure good results in visual qualities of landscape
and more options for future use of the reclaimed land.

YCNOBMATA Ha OKONHaTa cpeda W naHawadrta Ha paiioHa.
BCUYKM HapylUeHW 3eMM, KaKTO U MNpuaekallute Um MaoLLu,
KOWTO MMaT HaMb/IHO MKW YaCTUYHO 3arybeHa pou3BoanTeNHOCT
B pe3ynTaT Ha OTPULATENHOTO Bb3AEWCTBME Ha MUHHUTE
LI,EVIHOCTVI n yBpexXaaHeTo Ha 3eMATa nognexat Ha
peKkynTMBauma. PekyntmBaumAta e AByeTaneH MpPoOLLeC, KOMTO
BKNKOYBaA: TeXHUn4ecCKa pekynTnsaumna n buonornyHa
pekynTuBaums. TexHUYecKaTa PeKkynTMBaLUA ce U3BbpLIBA OT
cobcTBEHUKa Ha 3eMATa U BK/lOUYBa MOYUCTBAHE

M MOArOTOBKA Ha TepeHa, MNOAPaBHABAHE, OKOHYaTe/NHO
odopMsHe 1 NonaraHe Ha XyMyceH MOYBEH C/I0M Ha MACTO Ypes3
nobassAHe Ha noaxoasawm ,nogobputenn” (Hanp. Topose,
TEKCTYpHU noaobputenn u ap.). buonornyHaTta pekynTMsaums
BK/IOYBA Bb3CTaHOBSABAaHE Ha NPOAYKTUBHOCTTa Ha HapylleHuUTe
naown. TexHoNOrMUTE 3a PeKyNATMBauMA, npuaaraHn B
Bbarapua Kato UANO Cca [A0BeIM A0 CbCTOAHME Ha Tesun
TEPUTOPUN, KOETO M3UCKBA KAKTO MOAAPBIKKA, Taka U TbpceHe
Ha HOBM HAUYMHW 33 MWHTErpuMpaHe Ha PeKyATUBMpaHUTE
naHawadTM CcbC CbBPEMEHHUTE WKOHOMUYECKU AEUHOCTU.
LlenTa Ha M3cneABaHETO € aHaAM3 U NpuaaraHe Ha HadeXaHu
CbBpPEMEHHM NPaKTUKK, KOUTO rapaHTMpaTt gobpu pesyntatu
BbB BM3Yya/HUTE KayecTBa Ha naHAwadTta U Ap., BapuaHTK 3a
6bAello N3NoN3BaHE Ha PeKYNTUBMPaHaTa 3eMs.

7.2

Ivailo Kirilov, Martin Banov.
2017. Ecological
Characteristics of Reclaimed

Areas in Pernik Mines
Region, Bulgaria.
Agricultural ~ Science and
Technology, VOL. 9, No 2,
pp 151-159, 2017. P-
ISSN:1313-8820, E-

ISSN:1314-412X

A referential literary analysis of the reclaimed area around
coal mines near the town of Pernik, Bulgaria, is made in
this paper. Affected areas (damaged, altered, etc.) around
mining companies in the country are a serious
environmental problem, including the territory of coal
mines of Pernik which is a problem for the country. The
area affected by the mining industry around Pernik
occupies a territory of about 30 000 ha. As a result of the
natural factors and the anthropogenic impact this region is
characterized by a rather complicated soil situation. There
are markedly expressed erosion and land-sliding processes
on the slopes as well as conditions for surface over-

B Ta3u ctatnA e HanpaBeH pedepeHTeH AMTepaTypeH aHanM3 Ha
pPeKyNTUBMpPAHaTa TEPUTOPUA OKONO BBIIULLHM MUHU Kpal rpas,
MepHuK, bBbarapusa. 3acerHatm  obnactm  (noBpegeHw,
NPOMEHEHMU U AP.) OKONIO MUHHUTE NPeanpuUATMA B CTpaHaTa ca
CEPUO3EeH eKoNornYeH Npobaem, BKAOYUTENHO TEPUTOPUATA Ha
BbIINWHMUTE MWUHM Ha [lepHuUK, KoATo e npobnem 3a
ObpKaBaTa. 3acerHatata OT MMHHaTa MNPOMMLUNEHOCT 30Ha
okono [llepHuK 3aema Teputopma oT okosno 30 000 xa. B
pe3yntaT Ha nNpupogHuTe  GaKTopy W aHTPOMOreHHO
Bb34eNCcTBME TO3M PErMoH Ce XapaKTepmsmpa C AOCTa C/OXKHA
noyseHa cuTyauusa. Mma CUAHO WM3pa3eHN epo3MOHHU U
CB/IQYMLLHM NPOLLECU CKIOHOBETE, KaKTo W YyCnoBMA 3a
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humidification, swamping and salinization in some land
lowering and on separate sections of the terraces of the
rivers. The situation has acquired an exceptionally
technogenic character after the development of the mines,
the enormous pits and heaps and the construction of the
industrial pads and equipment. The reclamation of
environment in industrial areas is closely connected above
all with the reclamation of disturbed areas and materials
and can be performed in different ways according to their
properties and economic effect. In connection with the
extremely unfavorable conditions of a significant
proportion of disturbed technogenic areas one of the basic
methods is planting forests of production character or for
recreational purpose. The inevitable degradation of the
landscape can be corrected mainly by technical and
biological reclamation of the disturbed terrains. A large
part of the green belt of the town of Pernik was
constructed on former heaps — mainly by afforestation.
These activities have solved the problem of the separation
of the town from the mining sites by a noise-preventing
and dust-stopping embankment especially when the
prevailing northwestern and northeastern winds are
considered. Our main goal is to analyze and suggest the
appropriate  methods for biological reclamation of
territories degraded by mining activities in Pernik coal
mines region. That all proves the relevance and necessity
of fundamental research and experimental work to identify
opportunities for its targeted guidance and acceleration of
the process. It has been established that almost all lands
provided for agricultural uses are not cultivated and enter
the fund of deserted lands. The basic reason for that fact is
the lack of projects for biological reclamation and the
insufficient justification of technical reclamation.

NMOBBbPXHOCTHO NPeOB/aXKHABAHe, 3a61aTABaHe U 3acoNsABaHe B
HAKOM MOHWUMKEHUA M HA OTAENHM Yy4acTbUM OT TepacuTe Ha
pekuTte. CUTyaumaTa e Npuaoduna U3KAUUTENHO TEXHOrEHeH
XapakTep cneg paspaboTkaTa Ha MWHWUTE, OTPOMHUTE AMU U
Kynuia W U3rpaxXgaHe Ha nOpomMmullieHn naowagkm wu
obopyaBaHe. PekyntuBauuMAaTa Ha  OKO/HATa cpeja B
WHAYCTPUANIHUTE 30HM € TACHO CBbP3aHa npeau BCUYKO C
PEKYNTUBAUNATA Ha HapyLweH NAoWN U matepnaanm n morat Aa
Cceé M3NbAHABAT NO Pa3/INYHKN HAYUHU crnopen TeXHUTe CBOMCTBA
N UKOHOMMYECKU edeKT. BbB Bpb3Ka C U3KIHOUUTENTHO
He6l'IaFOI'IpMﬂTHVI yCnoBuA Ha 3Ha4yuUTe/IHa 4YacCT OT HapylleHute
TEXHOTEHHW 30HM €AMH OT OCHOBHUTE METOAM € 3acaKAaHeTo
Ha ropwv ¢ NPOM3BOACTBEH XapaKTep W/n 3a pa3B/ieKaTesHa Le.
HensbexkHaTta pgerpagauua Ha naHgwadTa Moxe Ja ce
KOpUrMpa OCHOBHO 4Ype3 TexHuMyecka W  BuonornyHa
PEKYNTUBALMA HA HapylleHUTe TepeHu. A ronama 4act oOT
3e/IeHns nosc Ha rpag [MepHUK e u3rpageH Bbpxy 6uMBLIK
Kynuiia — OCHOBHO 4pe3 3anecsABaHe. Te3n [AeWHOCTM ca
pewwnnm npobnema c oTaensHe Ha rpaga OT MUHHUTE 06EeKTH
ypes LWYMOMU30aMpaLL, U NPaxoynopeH Hacun, ocobeHo Korato
npeobnagaBawmre ceBepo3anagHM WM ce B3emaT npeasus
ceBepon3ToyHUTEe BeTpoBe. OCHOBHAaTa HW uUen e Ja
aHannsMpame UM NpesiioMm NogxogAawM  MeToam  3a
61010rMYHA PeKYNTUBALMA Ha AerpaanpaHn OT MUHHa AeliHOCT
B pailoHa Ha MMHK MNepHMK. BcuuKo ToBa fOKa3Ba YMECTHOCTTA
M  HeobxoaMmocTTa OT ¢yHAAMEHTaNHW U3CAeABaHUA U
eKcnepumeHTasHa paboTa 3a UaeHTUPULMpPaHe Bb3MOMKHOCTU
3a LLe/1IeHaco4YeHOTO My HAaco4BaHe U yCKopABaHe Ha mpoLeca.
YcTaHOBEHO €, 4Ye NOYTU BCUYKM 3eMW, NpPefoCcTaBeHM 3a
3emenencko nonseaHe, He ca ob6paboTeaT M BAM3AT BbB GOHAA
Ha nycteewmTe 3emu. OCHOBHaTa NpPUYMHA 3a TOBa € JnMcaTta
Ha NPOEKTU 3a BMONOrMYHa PeKyNTMBaALMA U HeLoCTaTbyHATA
060CHOBKA Ha TEXHMYECKA PEKYATUBALMA.

r7_3

M. Banov*, V. Tzolova, I. Kirilov.
2017. Inventory of the legal

Samples of geological materials, used for reclamation of
land, disturbed by open coal mining have been

U3cnenBaHu ca I'IpO6M OT reoJI0rM4Hn matepnanun, n3noa3BaHu
3a perkyATnBaLmMA Ha 3eMUTE, HapyweHU Npn OTKPUT AO6MB Ha
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base for reclamation of lands
disturbed by open-cast mining
in  Bulgaria. AGRICULTURAL
SCIENCE AND TECHNOLOGY,
VOL. 9, No 4, pp 320 - 325, 2017
DOI: 10.15547/ast.2017.04.061

investigated. The obtained results for the opportunities of
biological regeneration of the lands fertility, reclaimed with
these materials, put them in the following order: Pliocene
clays from the region of Maritza Iztok (the biggest energy
complex with the largest open coal mine in Bulgaria); marl
materials from the area of the town of Pernik; and last -
sulfur containing materials from the region of Chukurovo
Mine, Sofia region. It is proposed that the period for
biological reclamation, shown in Article 4, item 2 §(a) from
Regulation No. 26/1996 for reclamation of disturbed areas,
improvement of lands of low productivity, removal and
utilization of the humus layer, must be changed from ”5
years” to ”7-12 years” for the lands reclaimed without
humus and to ”3-5 years” for the lands reclaimed with of
humus horizon used.

Bbrauvula.
HOHYHEHMTE pPe3ynTatuy, OTHOCHO BBb3MOXHOCTUTE 3a
610N10rMYHO Bb3CTaHOBABAHE Ha naogopogmneTo Ha

PEKYNTUBUPAHUTE C TE3U MaTepuanu 3emMu M noapexaar B
cnefiHaTa Noc/ea0BaTeIHOCT: NAMOLEHCKM FIMHM OT PalioHa Ha
"Mapuua-u3toK”’; mepresHM MmaTtepuannm OT panoHa Ha
rp.NMepHNK M Ha nociedHo MACTO ca CyAPUACbAbPXKAWMTE
MaTepuanm oT pamoHa Ha muHa "Yykyposo”, Coduincko.

MpoBeaeHOTO w3cneABaHE W  OKAYecTBABAHETO Ha
MaTepUanMTe KaTo MNOTEHUMan 3a OTMIEeXAaHe Ha pacTeHuA
Hanara M3BO4A, Ye CPOKbT 3a OMOMOrMYHA pPeKyaTUBauMA,
nocoyeH B un.4, 1.2, §(a) ot Hapepba No26 Tpsbea ga ce
npomeHn ot ”"5r.” Ha "7 p012r1.” 33 pekynTUBUpaHUTe 6e3
M3MON3BaHE HA XyMyC 3eMU. 3a PEKYNTUBUPAHUTE C HacunBaHe
Ha XyMYCEH XOPM3OHT TEPEHM, KOUTO M3MUCKBAT CPaBHUTENHO
KpaTbK Nepuog, oT BpemMe 3a Bb3CTaHOBABaHEe Ha BUoNornyHUTE
npouecute B M3M0JI3BaHMUA XYMYCEH MaTepuan CPoKbT Tpsbea
na 6vae "3 po5r.”.

r7_4

Kirilov., 1., M, Teoharov. 2017.
Criteria for Identification and
Diagnostics of Sandy Soils in
Bulgaria. Bulgarian Journal of
Soil Science. Vol. 2. Issue 2. pp.
99-105. 2017 (ISSN-online 2367-
9212, ISSN-print 2534-8787)

The present article considers the criteria for diagnostics
and identification of sandy soils in Bulgaria. The research
so far has proved that they have a soil profile structure of
the type A-AC-C, sand content over 75% in the surface
horizon and of 80-90% in the soil formation rock. With
some exceptions they are non-fragmented soils. The
humus content most often varies from very low to low
and average by way of exception. The total content of
iron is most often low and in isolated cases it is higher,
which could be considered as an exception, too. The soil
reaction is slightly acidic to slightly alkaline. The relative
and volumetric density are high and very high and the
general porosity vary from low to average. According to
the water-physical indicators these soils are hydrophilic
and very rarely-hydrophobic. The carbonate variation
determines to a greatest extent the Sandy soil
classification on a lower taxonomic level. The sorption
capacity is low to average while the base saturation is
high. The content of primary minerals is inherited and is

HacTodwarta ctatua pasrmnexja Kkputepumnte 3a agnarHocTuka
M ungeHtTnukauma Ha [llacbyHute noysum B bBbnrapus.
JocerawHnte nscnegBaHns Jokaseart, Ye Te umaT CTpyKTypa
Ha no4yBeHns npodmn Tun A-AC-C, necbunusocTt Hag 75% B
NOBBPXHOCTHUS XOPU3OHT " 80-90% B
noysoobpasyBaTenHaTa ckana. C HsKOM WU3KIYeHUs Te ca
HecbparmeHTMpaHn noysn. CbObpXKaHMETO Ha XyMyC Hawn-
4YecTo Bapupa OT MHOMO HUCKO A0 HUCKO M MO U3KYeHue
cpegHo. OOWOTO cbabpXaHMe Ha Xensi3o Hawl-4ecTo €
HUCKO, a B OTAENHU Criyyan e no-BMCOKO, KOETO CbLLO MOXe
a ce cunTa 3a usknyeHme. PeakumaTa Ha novsaTta € cnabo
kncena go cnabo ankanHa. OTHocuTenHata u obemHata
NNBTHOCT Ca BUCOKM U MHOrO BMCOKW, a obLuaTta NopbO3HOCT
Bapuvpa OT HUCKka 4o cpefHa. o BogHo-bm3nyHM nokasaTenu
TE€3N NOYBU ca XMOPOMUITHM U MHOrO pPSAKO XMApPOohobHM.
KapboHaTHaTa Bapuauusa onpegenss B Hau-ronsma creneH
KnacudpukaumaTa Ha nacbyHaTta noyBa Ha  MO-HUCKO
TaKCOHOMWYHO HUBO. COPOUMOHHUAT KanaumuTteT € HUCBK A0
cpedeH, pgokaTo HacuteHocTTa ¢ 6Gasn e  BUCOKa.
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determined by quartz and feldspars. This defines sandy
soils as primitive ones with underdeveloped soil-
formation process.

CbAbpXKaHMETO Ha MbpPBUYHUTE MUHEpanu e HacneacTBeHO
n ce onpepnens oT kBapua n dengwnatute. ToBa onpegens
MAcbYHMTE MOYBM KATO MPUMUTUBHM C  HeOopasBuT
no4ysoobpasysaLl npouec.

7.5

Atanasova., I. M. Banov, T.
Shishkov, Z. Petkova, B.
Hristov, P. Ivanov, E.
Markov, 1. Kirilov and M.

Harizanova. 2018.
Relationships between soil
water repellency, physical

and chemical properties in
hydrophobic technogenic
soils from the region of
Maritsa-Iztok coal mine in
Bulgaria. Bulgarian Journal
of Agricultural Science, 24
(Suppl. 2) 2018. pp. 10-17.
ISSN  1310-0351 - print
ISSN 2534-983X - online

Relationships between soil water repellency, physical
and chemical properties in hydrophobic technogenic
soils from the region of Maritsa-lztok coal mine in
Bulgaria. Bulg. J. Agric. Sci., 24 (Suppl. 2): 10-17 Soil
water repellency (soil hydrophobicity) is considered a key
mechanism for sequestration of organic carbon.
Technogenic soils from mine areas containing clays and
irregularly distributed lignitic particles are heterogeneous
materials exhibiting small-scale spatial variability of water
repellency. Non-vegetated and pine-afforested spoils
from the area of Maritsa-lztok lignite coal basin in
Bulgaria were studied. The technogenic soils were
characterized by severe to extreme hydrophobicity and
heavier texture at the pine-vegetated site, as well as
extreme acidity (pH 3-4). Principle Component Analysis
(PCA) and cluster analysis were carried out, in order to
study the simultaneous interaction of soil characteristics
and properties with the aim to assess their role in the
overall data variability in the process of data reduction to
several unrelated components. The PCA was based on
twelve factors: WDPT, sand, silt and clay contents,
hygroscopic moisture, cation exchange capacity (CEC),
organic carbon (total organic carbon TOC, humic organic
carbon HOC and fulvic organic carbon, FOC), total
nitrogen (N) and mineral nitrogen (MN) and electrical
conductivity (EC). Three principle components were
identified with eigenvalue > 1, describing 79% of the total
variability. There was a significant positive correlation
between WDPT and TOC, HOC, FOC, MN and a
negative correlation with the % of hygroscopic moisture.
The results obtained indicate that TOC comprised mainly
of particulate organic carbon (POC) containing coal
particles was significantly correlated with the sand
fraction, CEC and MN, and was the main driver of soil
water repellency in the studied mine soils.

Bpb3kn Mexgy nodseHaTa BOAOOTOMbCKBALlA CNOCOOHOCT,
PUNYHN N XMMWUYHU CBOMCTBA B XMApodobHM TexXHOreHHM
no4YsKn OT panoHa Ha MuHa Mapuua-N3Tok B Bbnrapus. Bulg.
J. Agric. Sci., 24 (Suppl. 2): 10-17 BopooTbnbckBaHeTo Ha
noysarta (xnapodobHOCT Ha no4yBaTa) Ce cuMTa 3a KIIH04O0B
MEXaHM3bM 3a ynaBsHE Ha OpraHuW4eH BbINepos.
TexHOreHHUTe NoOYBU OT MUHHM PaNoOHU, CbAbpPXaLUyn rMUHU U
HEepaBHOMEPHO pa3npedeneHn MUMHUTHM  YacTuun, ca
XETEPOreHHM mMaTepuanu, nokaseaLiu marka
NpOCTpaHCTBEHA MPOMEHNNBOCT Ha BOAOOTONBCKBAHETO.
lMpoyyeHu ca Heobpacnu n 6opoBo-3aneceHn Haxogulia ot
pavioHa Ha NUIHUTHUS BbIMuweH OaceliH Mapuua-U3Tok B
Bbnrapusa. TexHOreHHMTE MOYBM Ce XapakTepuanpaTr CbC
CUMHa Jo ekcTpeMHa XuapooBHOCT M NO-TEXbK MEXaHUYeH
CbCTaB Ha MSICTOTO C OopoBa pPaCTUTENHOCT, KAaKTO U C
ekcTpeMHa kucenuHHoct (pH 3-4). bsxa npoBegeHn aHanua
Ha NpUHUUNHUTE KoMnoHeHTn (PCA) n knbcTepeH aHanus, 3a
Ja ce npoyyMm eOHOBPEMEHHOTO B3aMMOAEWCTBME Ha
XapaKkTePUCTMKNTE N CBOWCTBaTa Ha noyeBaTa C Len ga ce
OLEHN TAXHaTa pons B obLiaTa NPOMEHNBOCT Ha JAHHUTE B
npoueca Ha peayumpaHe Ha [aHHUTE [0  HSKOMKO
HecBbp3aHu komnoHeHTa. PCA ce ocHoBaBa Ha ABaHajeceT
daktopa: WDPT, cbabpXaHue Ha MACbK, UN U [NUHA,
XUrPOCKOMMYHa BNara, kaTmoHeH oomeHeH kanaumteT (CEC),
opraHnyeH Bbrnepoa (obw, opraHudeH Bbriepog TOC,
XYMUHOB opraHudeH Bbrnepog HOC u cynBruyeH opraHudeH
Bbrnepog, FOC), obw a3ot (N) n muHepaneH a3ot (MN) n
enektponposogumocTt (EC). baxa waeHTudumumMpaHm Tpu
OCHOBHM KOMMOHEHTa CbC CcoObBCTBEHA CTOMHOCT > 1,
onuceawy 79% ot obLiata NpoMeHNMBOCT. MIMa 3HauuTenHa
nonoxuTenHa kopenauua mexagy WDPT n TOC, HOC, FOC,
MN u oTpuuaTenHa kopenaumsi ¢ % XWUrpockonuyHa Brara.
MonyyeHnte pedyntaTtn nokaseaT, 4e TOC, cbCTaBeH rmaBHO
OT 4actTuun ot opraHmdeH Bbrnepoq (POC), cbabpxaly,
BbITIMLIHMA YacTMUW, € 3HAYMTeNHO CBbp3aH C nsicbYHaTa
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dpakuna, CEC m MN un e OCHOBHMAT pBuraten Ha
BOOOOTONMbCKBAHETO Ha Mo4yBaTa B M3cCregBaHUTE MUWHHWU
NnoYBMu.

r7_6 Teoharov., M., |, Kirilov. 2021. | The genesis of anthropogenic soils is widely studied. Soil | FeHe3ncbT Ha AHTPOMOreHHUTE MOYBU € LUMPOKO MPOYYEH.
Genesis of Soils with | changes or the formation of new soil types due to human | lNMpomeHnte B noysata unu obpasyBaHETO Ha HOBWU TUMOBE
Anthropogenic Influences and | activities are a basic and major factor about | nouss nopaau Hoseilka AENHOCT Ca OCHOBEH haKTOp 3a
their Classification. Bulgarian anthropogenic §0|!s. A genetic-diagnostic characteristics | aHTponoreHHuTe  noysBn. UM3BbplwleHa €  reHeTuKo-
Journal of Soil Science Volume of _anthropogenlc lnfluencgs and the current processes, ANarHOCTMYHA  XapakTepucTika  Ha AHTpONOreHHnUTe
which influence the formation of specific by composition, | Bb3gencTesma n npotMyalmTe NPOLECU, KOUTO BIANSAT BbPXY
6. Issue 1. pp. 3-8. 2021. (ISSN- | i roherties and structure soils, has been performed. | hopmMpaHeTo Ha crieUMdMuHM MO CbCTas, CBOWCTBA W
online 2367-9212, ISSN-| Generally human activities and the consequent running | cTpykTypa nousu. KaTo LSNO YOBELLKWTE AEHOCTU K
print 2534-8787) processes are of a different nature and the reflection of | npousTMyaLLMTE OT TAX NPOTUYALLM MPOLIECK Ca OT Pa3NUYHO
these activities on soil cover is durable and visible. All | ectecTBO ©“ oOTpaxeHVeTO Ha Te3n [OEeWHOCTU BbpXy
that provides grounds for anthropogenic soils to be | nouBeHaTa nokpueka e TpaHO 1 BMAMMO. Bcnuko ToBa AaBa
grouped and systemized as a separate soil type with | ocHoBaHMe AHTpOMOreHHUTE MoYBM fa ce rpynupat wu
subtypes and to be correlated according to according to | cuctematmampaT Kato OTAENEeH NOYBEH TWM C MNOATUMOBE U
FAO diagnostics and classification (2014) and the | pa ce kopenupat no gnarHoctuka u knacudpukaums Ha PAO
accredited criteria for soil assessment in the world | (2014) n akpeanTMpaHnTe KPUTEPUM 3a OLIEHKa Ha No4YBUTE B
referential base. cBeTOBHaTa pedpepeHTHa 6asa.
rz7_7 B. Hristov, | Kirilov, P. Pavlov, | The paper deals with of the relations between the forest | U3scnegBaHn ca  B3aMMOTHOLWIEHMATA  MeXAy ropckaTa

2021. Soil organic matter
composition of forest Rendzinas
in  West Bulgaria Eurasian
Journal of Soil Science 10 (4),
320-326

ecosystem, calcareous rocks and content and composition
of soil organic matter in the Golo Bardo area in West
Bulgaria. In that area Rendzinas are used mainly for
forestry, viticulture and pastures. A specific study based on
the accumulation of soil organic matter according to the
data on the composition of the soil organic acids. The
research on the soil organic matter composition provided
information on the course of the humification processes in
studied soils. Soil organic matter accumulation in
Rendzinas depends on different factors, such as land use
and climatic conditions. Soil has rapid transformations of
organic residues and strongly decomposed plant tissue
predominates. There are often signs of active work of the
soil mesofauna. Studied soils have good reserves of
organic carbon high degree of humification. The organic
carbon content varies in a wide range from 0.8 to 7.2 %.
The humic acids prevail over fulvic acids, and the degree of

eKoCcMCTema, BapoOBUKOBATa CKa/iM, CbAbPrKAaHMETO M CbCTaBa Ha
NMOYBEHOTO OPraHMYHO BeL,ecTBO B MJaHWHaTa fono bbpao. B
TO3W palioH PeHA3WHUTE ce M3N0A3BaT [NaBHO 3a TOPCKO
CTOMAHCTBO, /I03apCTBO M Macuua. MNpoyyBaHeTo Ha CbCTaBa Ha
noyBeHaTa OpraHWMYHa matepua MHPopmauMa 33 NPOTUYAHETO
Ha npouecMTe Ha XymuduKauma B W3CNeABaHUTE MOYBM.
HaTtpynBaHeTo Ha opraHn4yHa maTepusa B PeHA3nHUTe 3aBUCK OT
pasnnMyHM  paKTopu, KaTo 3emenos3BaHe W  KAMMATUYHU
ycnosus. B noysaTta ce Habnaogasa 6bp3a TpaHchopmaumm Ha
OPraHWYyHM OCTaTbLM U CUAHO Pa3NoXeHa pacTUTesHa TbKaH.
Mma npusHaum Ha akTMBHa paboTa Ha noyseHaTa mesodayHa.
N3cnepnBaHuTe nousu umat Aobpu 3anacM OT OpraHuyeH
BbI/IEPO/, BUCOKA CTeneH Ha Xymudukauma. CbaAbprKaHNETO Ha
OpraHW4YeH BbFEPOL Bapupa B LWMPOK AnanasoH ot 0,8 go 7,2
%. XYMWHOBUTE KUCeNMHW npeobnagasat Hag ¢ynBUHOBUTE
KUCENIMHU, W CTeNneHTa Ha XymuoduKauma e no-BMCOKa B No-
Abnboknte  xopusoHTU. Cnopes  CoboTHoleHneto  C/N
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humification is higher in deeper horizons. According to the
C/N ratio the humus type is Mull in almost all horizons.
Studied soils are biologically active that have favorable
impact over the soil structure and vegetation. Rendzinas
have high potential of organic carbon sequestration.

XYMYCHMAT Tun e Mull B NOYTM BCUYKM  XOPU3OHTM.
M3cnepnBaHUTe nousu ca BMONOTMYHO aKTUMBHMU, KOMTO OKasBaT
61aronpuATHO BAMAHME BBLPXY CTPYKTypaTa Ha noysBata M
pacTUTenHocTta. PeHA3WHUTE WMMaT Trofam noTeHUuMan 3a
yNaBaHe Ha Bbr/epoaa.

r7_8 Georgi Dimitrov, lvaylo Kirilov. | The present study aims to establish the genetic- | HactosawoTto wu3cnegBaHe wvMa 3a uUen ga  yCTaHOBU
2021. Comparative | diagnostic characteristic of Ferric Leptosols and | reHeTu4HO-AMarHOCTMYHATa XapakTepucTvka Ha PepuyHu
characteristics of Ferric | Nudilithic Ferric Leptosols which are formed on rocks | Jlutosemn u ckann, kouto ce obpasysaT BbpXy ckanu C
Leptosols. Bulgarian Journal of with high iron content. Thlse soils are sprea.d over hard | BUCOKO cCbObpXaHMe Ha Xena3o. Te3nm nouBum ca
e red sandstones, quartzites and granite gneisses of the | pasnpocTpaHeHn Bbpxy TBbPAM YEpPBEHU NACHYHULN,
Soil Science Volume 6. Issue 2. | . : . 4
ridge parts and the upper (eluvium) parts of the slopes in | kBapunTM u rpaHUT-rHANCKU Ha OWMHWUTE 4YacTU U TOPHUTE
PP 125-132. 2021.  (ISSN- | e hilly part of the northeastern Sofia filed. The | (emyBuanHu) yacTm Ha ckrnoHoBeTe B XbIMWCTaTa 4yacT Ha
online 2367-9212, ISSN- | performed diagnostic assessment and characteristics | ceBeponstouHoto  Codpuiticko  more.  Hanpasenata
print 2534-8787) give grounds to include the studied soils in the Bulgarian | auarHocTMuHa oLEHKa M XapakTepucTuka AasaT OCHOBaHMe
National Soil Classification at subtype taxonomic level as | nscnegeanute nousn ga 6vaaTt BkNOYEHN B HaumoHanHata
Ferric Lithozems and Ferric Rankers, and in WRB as | knacudpukaums Ha nouBute Ha bBbnrapys Ha noaTunoso
Nudilithic Ferric Leptosols and Ferric Leptosols. TaKCOHOMWYHO HMBO kKaTo PepuyHun Jlntoszemu u depuynHmn
PaHkepun, a B WRB kato ®epnynm Jlntozemm n ckanm.
r7.9 I. Kirilov, B. Hristov, P. Pavlov | The paper deals with calcareous soils in Golo Bardo MN3cenBaT ce BapoBMTU NOYBM B NNaHKHaATa Fono bbpao B

2021. Soils over Calcareous
Rocks in Golo Burdo Mountain,
Bulgarian Journal of Soil Science
6(2), 146 - 156

Mountain in western Bulgaria. Until now no significant
studies have been made for the soils of Golo Bardo
Mountain. Our goal was to give assess data for their soil
features, characteristics, main diagnostic indicators and
properties in order to define the soil formation processes,
as well as their complete morphological description. Eight
soil profiles were studied in different parts of the
mountain. Due to the carbonate soil-forming rocks, the
leaching processes in these soils are extremely weak and it
is usually difficult to distinguish the individual genetic
horizons. In relation to the soil-forming carbonate rocks in
the area, we distinguish two main soil units. The studied
soils are Leptosols or Phaeozems with good fine-granular
structure, dark humus horizon (mollic) and shallow soil
profile Ak-ACk-CRk, lying on hard or weathered carbonate
rock. In the studied mountain area with different elevation,
the surface mollic horizon is usually shallower and very

3anagHa bbarapua. [lo MOMeHTa He ca NpoBeXaaHu
CblLLeCTBEHM NPOYyYBaHMA 3a noysuTe Ha oo bbpao. Hawara
uen bewe Aa faAEM OLLEHBYHM JAaHHU 32 TEXHUTE NOYBEHU
XapaKTEPUCTUKU, XapaKTEPUCTUKMN, OCHOBHU AUArHOCTUYHM
rMoKasaTenu u CBOMCTBa, 3a Aa AedHUpPame npoLuecuTe Ha
noyBoobpasyBaHe, KAKTO U MbJHOTO UM MOPPOIOrMYHO
onucaHue. M3cneaBaHn ca oceM NoYBeHU NPoduna B PasiMyHK
YacTW Ha NfaHKHaTa. Nopagm KapboHaTHMTE NOYBOOGPA3YBaLLM
CKa/Iv NPOLLECUTE Ha U3MUBAHE B T€3M NOYBU Ca U3KAOUYNTENHO
cnabu n 06UKHOBEHO e TPYAHO Aa ce pa3rpaHMyYaT oTAeNHUTE
reHeTUYHU XOPU3OHTU. [0 OTHOLEHWE Ha NoYBOOOPa3yBaLLMTe
KapbOHATHW CKanu B palioHa pasrpaHMYaBame ABe OCHOBHMU
NoYBeHN eguMHULN. M3cnenBaHuTe noysu ca Leptosols nan
Phaeozems ¢ gobpa apebHO3bpPHECTA CTPYKTYPa, TbMEH
XymyceH xopu3oHT (mollic) n nantbk nouseH npodun Ak-ACk-
CRk, nexalum Bbpxy TBbpAM WM U3BETPEM KapOOHATHU CKanu.
B n3cneaBaHaTta naaHWHCKa 061acT ¢ pa3vyHa HaZMOPCKa
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often eroded with fragments from calcareous rock. The
soils are well stocked with organic matter. The amount of
organic carbon in the surface A horizon varied from 7.4 %
to 2.8%. The calcium dominates in exchange capacity of
the soil over all other cations. There is no exchange acidity
in these soils, except small amounts in the soil surface and
in litter. The content of carbonates is an important soil-
forming feature of these soils.

BMCOYMHA NOBBPXHOCTHUAT MOIMKOB XOPMU3OHT OBMKHOBEHO €
No-NJANTbK U MHOTO YeCTO epo3unpaH c pparmMeHTU OT BApPOBUTU
cKanu. MousunTe ca A06pe 3anaceHn c opraHNYHM BeLLecTsa.
KomuyecTBoTO OpraHuyYeH Bbrnepos, B NOBbPXHOCTHMA A
XOPU30HT Bapupa oT 7,4 % fo 2,8 %. Kanuuat gommnHmpa B
0bMeHHMA KanauuTeT Ha NoYBaTa Hag BCMYKMU OCTaHaAU
KaTMOHMU. B Te31 NoYBK HAMA 0OMEHHA KUCENMHHOCT, C
U3KIOYEHME HA MAJIKM KONMYECTBA B MOBBPXHOCTTA HA No4YBaTa
1 B rpockaTa noctens. CbaAbpKaHMETO Ha KapboHaTK e BaXKHa
no4yBoobpa3yBaLla XapaKTEPMUCTUKA Ha TE3UN MOYBMK.

r7_11

Vesselin Pankov, Ivaylo Kirilov.
2022. Characteristics of Haplic
Vertisols in Natural Conditions
under Threat of Soil Sealing in
Urban Forest in Capital City
Sofia, Bulgaria. Journal of
Balkan Ecology, vol. 25, No 3,

The paper deals with the rare and still preserved
ecosystem, under a natural oak-beech forest, which
serves as a green belt and is one of the last preserved
in the inner parts of Sofia. It has not been a human-
made park. Leached Haplic Vertisols are surveyed,
using agrochemical and physical indicators: pH, N-
NH4, P>Os, K20, humus content, hygroscopic moisture
and soil texture analyzes. A feature of Vertisols from
the Sofia region is the great depth of the profile and the
humus horizon, and the heaviest soil texture compared
to those in other parts of the country. They retain
moisture, modulate the temperature, and have a basic
reaction, high humus and nitrogen content, high clay
content and solid dark colour. These soils provide the
basis for an ecosystem with high biodiversity and
should be preserved without soil sealing from
construction, including bicycle lanes and buildings,
pollution and deforestation.

CratusitTa ce 3aHMMaBa C psAKara W BCE OINE 3ama3eHa
eKOCHCTEMa, I0JI ECTeCTBEHA ABOOBO-OyKOBa ropa, KOsiTO
CITy’KH KaTo 3€JIeH IOsIC M € eIHA OT IOCIIEHUTE 3ala3eHH
BBB BbTpemmHocTTa HAa Codus. Toa He e mapk, ch3maneH
oT doBemka pbka. M3myxenute Haplic Vertisols ce
U3CIIe/IBaT, KaTO Ce M3MOJI3BAT arpOXUMHYHHU M (DU3NYHU
nokazarenu: pH, N-NH4, P205, K20, cpabpxanue Ha
XyMYyC, XUTPOCKOIIMYHA BJIara U aHAJIHM3H Ha CTPYKTypaTa
Ha moyBata. OrnauuurenHa yepra Ha Vertisols ot
Coduiicka obmacT e rojasmara JbI004YMHA Ha npoduia u
XYMYCHHSI XOPU30HT M Hal-TeKKHUSI MEXaHHYCH CHCTaB B
CpaBHEHHE C Te3W B JAPYI'M 4YacTH Ha cTpaHara. Te
3aabppKaT BlaraTa, MOXIYJIUpPAT TeMIeparypata ¥ HMar
OCHOBHA pEaKIIMs, BUCOKO ChIbpPKAHUE HA XyMyC H a3OT,
BHCOKO ChIbP)KaHHE Ha TJIMHA U IUTBTEH ThMEH IBST. Te3u
MOYBH OCHUTYpSBaT OCHOBAaTa 3a €KOCHCTEMa C BHCOKO
OuopaszHooOpa3ue M TpsOBa na ObaarT 3amaseHu 0e3
3ameyaTBaHe Ha 10YBaTa OT CTPOUTEICTBO, BKIIOYHTEITHO
BEJIOCUIICTHN  aled W Crpagd, 3aMbpcsiBaHe U
o0e3ecsiBaHe.

r7_13

2022. pp. 283 - 293.
ISSN 1311-0527
B. Hristov, |. Kirilov, 2023.

Arenosols of Rodopes Mountain
(Bulgaria) , Ecologia Balkanica,
12 (2), 126 — 134.

The Arenosols of Western Rhodopes Mountain are spread
on soft, unconsolidated Neogene and Quateranry modern
sediments with a sandy texture and weak structure. New
research on their genesis, properties, diagnosis and

MAcbYHMTE NouBM Ha 3anagHuTe Pogonu ca pasnpocTpaHeHwu
BbPXY MEKM, HEKOHCO/NMAMPAHU CbBPEMEHHW CeaAMMEHTU OT
HeoreHa W KBaTepepa C Mecby/MBa TEKCTypa M pasnpalleHa
CTPYKTYpa. HanpaBeHW ca HOBW W3C/eABaHWA BbPXY TEXHUS
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classification were made on their major diagnostic
features. Arenosols profile is typical A—-AC—C type with low
humus content and relatively lower values of CEC
compared with other sandy soils in Bulgaria. Content of the
soil particles of sandy fraction is above 80 % and soil
texture is sandy or loamy sandy, which is main diagnostic
feature for Arenosols classification. The research confirms
the criteria for their terrain recognition and new additional
data for mountainous sandy soils were established

reHesnc, CBOWCTBA, [AMArHOCTMKA W KhacuduKauua no
OCHOBHUTE UM OMArHOCTUYHU XapaKTepPUCTUKKU. MpoduabT Ha
MNacvyHmnTe nousn e TunndeH A—AC—C TN C HUCKO CbAbpKaHMe
Ha XYMyC M OTHOCWUTE/IHO MO-HUCKM CcTOMHOCTM Ha CEC B
CpaBHeHMe C JApyrm necbyamBum nousM B bBbarapua.
CbabpKaHMETO Ha NOYBEHM YACTULUM OT NecbynnBa Gppakums e
Hag 80%, a CTpYKTypaTa Ha No4YBaTa € NeCcbyY/IMBa UIN FNMUHECTO-
necb4JMBa, KOETO € OCHOBEH AMarHoCTMYeH MpU3HaK 3a
Knacumrkaumata Ha  MacvyHute noysu. [poy4ysaHeTo
NOTBBP)KAABA KPUTEPUUTE 3@ TAXHOTO TEPEHHO PA3MNO3HABAHE U
Ca YCTAaHOBEHM HOBM JAOMBJAHUTENHW [OAHHU 3Q MJIAHWHCKMK
NACHYHU MOYBM.

I7_15 | lvaylo Kirilov, Plamen lvanov, The paper studies soil organic matter in sandy soils from | B cratusata e nscneasaHo NOYBEHOTO OpPraHMYHO BELLIECTBO
Biser Hristov (2024) Soil Organic | Western Rhodopes region, which fall within the territory | B Msicb4HMTE NOYBM OT paroHa Ha 3anagHute Pogonu, kouTo
Matter Composition of of Pazardzhik district of the South central planning region | nonanat Ha TeputopusTa Ha obnact lNasapmpkuk Ha tOxen
Arenosols in Western Rhodopes in Bulgaria. Brief information on the morphological | ueHTpaneH panioH 3a nnaHvpaHe Ha  Bwnrapus.
_ ) ) characteristics of the soils established so far and their | NpeactaBeHn ca KpaTkM CBefeHuss 3a YCTaHOBEHUTE [0
Mountain, Bulgaria. Bulgarian initial studies are presented. The composition of soil | MOMeHTa MOPMONOrMYHN XapaKTEPUCTUKU Ha Mo4YBUTE W
Journal of Soil Science 2024 organic matter is determined by analysing its extractable | nbpBoHayanHuTe MM npoy4yBaHusl. CbCTaBbT Ha NoYBeHaTa
Volume 9. Issue 2, 219-227. (soluble) fractions and insoluble residue. The humus | opraHuyHa matepus ce onpefens Ype3 aHanuM3 Ha HenHuTe
ISSN-online 2367- content of studied soils is discussed by comparison with | ekctpaxmpyemu (pas3TBopumn) pakLMM U HepasTBOPUM
9212 and ISSN-print 2534-8787. | SOils of the same soil type and those with similar stage of | octaTbk. CbabpXaHMETo Ha XymMyc B M3CNEABaHUTE MOYBN
DOI: https://doi.org/10.5281/ze develc_)pment of sc_)ll—formlng processes. The state of_ soil | ce o6cwxaa Ypes cbnocTaBka C NOYBU OT CbLUMS MOYBEH TUM
nodo. 14422310 organic matter is evaluated accorld.mg. to various | M TakmBa CbC CXOOQeH eTan Ha pasBuTMEe  Ha
’ indicators related to the degree of humification, the state | nousoo6pasysawmTte npouecu. CbcTosiHMeTOo Ha
of humic acids and the type of humus in surface | opraHnyHOTO BelecTBO Ha noyBata Ce OueHsaBa Mo
horizons. pasnuyHn nokasaTenu, CBbp3aHM CbC CTeneHta Ha
XyMUPUKaLUS, CbCTOSTHUETO Ha XyMYCHUTE KMCENWUHU U BMAa
Ha XyMyca B NOBbPXHOCTHUTE XOPU3OHTMU.
[7_16 | Plamen Ivanov, Irena | The paper compares physical and chemical | CtatuaTta cpaBHsBa (PU3NKO-XUMUYHUTE XapaKTepUCTUKUA Ha

Atanassova*, Martin Banov and
Ivaylo Kirilov (2024) Assessment

of physical and chemical
characteristics of water
repellent  soil profiles of

Technosols from Maritsa-lztok

characteristics of technogenic soil profiles at coal mine
spoil from Maritsa-lztok Mines. Sites with coniferous
vegetation and without vegetation were selected. Brief
comparison was made between physico-chemical
characteristics of studied soil profiles and those from
other mine spoils. Relations with previous studies are
also provided. The technogenic soil profiles have high

TEeXHOreHH nNo4BeHU I'IpOd)I/IJ'II/I Ha B'br]'le,D,O6VIBHa waxrta oT
MuHn Mapuua-N3tok. N3bpaHm ca mecta € MWIMoOnuUCTHa
pactutenHoct U 6e3 pacTtutenHocT. HanpaBeHo e KkpaTko
CpaBHeHMe Mexay MU3NKO-XUMWYHUTE XapakKTEPUCTUKM Ha
na3crnegBaHUTeE NoYBEHU I'IpOd)VIJ'IVI n Te3n OT opyrn pyaHn4Hu
otrnomkn. [MpegoctaBeHn ca W BPb3KM C  MpeauLLHK
nscnensaHus. TexHoreHHUTe NoYBeHy NpPounmM umaT BUCOK
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https://doi.org/10.5281/zenodo.14422310
https://doi.org/10.5281/zenodo.14422310

open-cast coal mine in Bulgaria.
Bulgarian Journal of Agricultural
Science, 30 (No 3) 2024, 412-
417. ISSN 1310-0351 — print,
ISSN 2534-983X — online

cation exchange capacity and organic carbon content.
Soil water repellency was measured and its correlation
with studied soil characteristics of the Technosols was
established. The water drop penetration time (WDPT)
decreases sharply after heating of extremely
hydrophobic soil samples. Before heating it correlates
significantly with exchangeable cations of aluminium (R*
WDPT-AI = 0.863) in the soil profile under pine and less
with hydrogen in the profile without vegetation (R WDPT-
H8.2 = 0.409). In the pine site, significant correlation was
also found between the WDPT and the total organic
carbon (R* WDPT-TOC = 0.711) as well as with fulvic
organic carbon (R* WDPT-FOC = 0.824). In the non-
vegetated soil profile, the correlation is significant with
the fraction of unextracted organic carbon (R* WDPT-
Cunextr. = 0.644).

KaTMOHEH OOMeHeH KanauuTeT U CbAbpXaHue Ha opraHu4eH
Bbrnepos. MamepeHa e BogooTbnbckBalliata CnocoBGHOCT Ha
rnoysata M e ycCTaHOBEHa Kopernauusata W ¢ uscrnegsaHuTe
NMOYBEHM XapaKTEPUCTUKN Ha TexHoreHHUTe novsun. Bpemeto
3a npoHukBaHe Ha BoAaHa kanka (WDPT) HamansiBa psi3ko
crnep HarpsiBaHe Ha MW3KIMKYMTENHO XugpodobHM MoYBEHU
npobu. [llpean HarpsiBaHe Kopenuvpa 3HauuMTenHo ¢
0OMeHHUTEe KaTuoHu Ha anymuHusa (R* WDPT-Al = 0,863) B
nouseHms npocoun nog 6op M no-manko ¢ BoAopoda B
npocduna 6e3 pactutenHoct (R WDPT-H8,2 = 0,409). B
panoHa Ha 6opa cbwo Oewe OTKpUTa 3HaAYUTENHA
kopenaumna mexgy WDPT u o6wuns opraHuydeH Bbrnepog (R*
WDPT-TOC = 0,711), kakto n C QynBuMYeH OpraHn4eH
Bbrnepog (R* WDPT-FOC = 0,824). B nouseHuss npodoun
0e3 pacTMTeNnHOCT KopenaumsaTa e 3Ha4yuMTenHa ¢ pakumara
Ha HeekcTpaxupaH opraHuyeH Bbrnepog (R* WDPT-Cunextr.
= 0,644).

rg

Ctatuu n goknagun, nybnankysaHu B HepedpepupaHu CMUCAHUA C HAYYHO peleH3MpaHe uan Nny6nKyBaHU B pegakTUpaHu KOJIEKTUBHU TOMOBe
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The paper deals with the classification of different soil
types during the youth scientific fieldtrip where soils were
classified according to new World Reference Base for Soil
Resources 2014 and Soil Taxonomy 1999. Scientific fieldtrip
describes differences between Bulgarian classification,
WRB and Soil Taxonomy nomenclature of the soil units,
based on the concept of causality between interacting
components of natural object and environment. Nine soil
profiles were described in all parts of Bulgaria. According

WRB soils are Umbrisols, Luvisols, Chernozems,
Phaeozems, Vertisols and Stagnosols. Soil Taxonomy
classify these soil profiles as Inseptosols, Mollisols,

Vertisols and Alfisols.

CraTvATa ce 3aHMMaBa C K1acuPUKaLMATa Ha Pas/IMyHU TUNOBE
MOYBM MO Bpeme Ha MIAAEXKKaTa HayyHa eKCKyp3us, KbaeTo

noysute ca KnacuduuupaHu cnopen HoeaTa CBeToBHA
pedepeHTHa 6a3a 3a nouseHU pecypcu 2014 u Soil Taxonomy
1999. HayyHaTa eKCKyp3Ma ONuCBa PA3NMKUTE  Mexay

6barapckata Knacuoukaums, WRB u HomeHKnatypaTa Ha
noysBeHaTa TaKCOHOMMA Ha NOYBEHUTE EANHULN, Bb3 OCHOBA HA
KOHLenuMATa 3a MPUYMHHO-CNEACTBEHA BPb3Ka MeXAay
B3aMMOLENCTBALM KOMMNOHEHTM Ha MNpUpPoOAHMA OOeKT u
OKONHaTa cpepa. OnucaHu ca gesBeT noyseHUM npoduaa BbB
BCMYKM YacTu Ha bbarapus. Cnopeg WRB nousuTe ca Umbrisols,
Luvisols, Chernozems, Phaeozems, Vertisols u Stagnosols.
TakcoHOMMATa Ha noyBaTa Knacuouumpa Te3n MNOYBEHM
npodunm Kato Inseptosols, Mollisols, Vertisols u Alfisols.
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Krasteva V., Metodi
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2013. Agronomic Suitability
of Sand Soils from the

A relative evaluation of Sandy soils from the Northern
and Southern Black sea coast for cultivation of major
crops, taking into account the climatic conditions is
presented in the paper. The “Methodology for relative
evaluation of agricultural lands in Bulgaria” is used.

B cratuata e npegctaBeHa OTHOCUTENHA OLEHKA Ha
MacbyHuTEe nousm ot CeBepHOTO N KOxHOTO YepHomopue 3a
oTrnexaaHe Ha OCHOBHWM KyNnTypW, KaTto ce B3emaT NpeaBug
KnumatnyHute ycrnosud. WMsnonssa ce “Metoamka 3a
OTHOCUTESHA OLUEHKa Ha 3emegenckute 3emu B bbnrapus’.
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Evaluated soils fall in the “average good land”, “bad
lands” and “unsuitable lands” for no irrigation conditions.
Some of them pass into the group of “medium good” and
“‘good land”. under irrigated conditions The main
disadvantages of sandy soils are very light mechanical
structure, low humus content, presence of erosion and
stony, which largely affect the evaluation and reduce its
value. Few numbers of crops are preferable for
agriculture in these soils but after a number of
ameliorative, land improving and agricultural activities.
For cultivation without irrigation these crops are:
vineyards, cereals — corn, wheat, technical — oriental
tobacco, vegetables — tomatoes, fruit — pears, cherries,
peaches. Crops grown under irrigation are as follows:
corn, alfalfa, oriental and large foliar tobacco and fruit —
apples, pears, plums, peaches, and cherries, but only on
small areas.

OueHeHnTe No4yBu nonagat B ,cpegHo gobpa 3ems, Jowa
3emMs“ n Henoaxogswia 3emsa“ npu nunca Ha HanouTesHu
ycroBusi. Hakom oT TAX mpemMuHaBaT B rpynarta Ha ,CpeaHo
nobpn” n ,0obpu 3emn”. npu nonveHu ycnosusi OCHOBHUTE
HeoocTaTbuUM Ha [ACbYHUTE NOYBU Ca MHOTO fIEK MEeXaHUYEH
CbCTaB, HNUCKO CbAbPXKaHNE Ha XyMYyC, Hanmdne Ha epo3uns 1
KaMEHWUCTU, KOUTO A0 rofnisiMa CTerneH BAUSSAT Ha OLeHKaTa U
HamansiBaT HelHaTta cToMHOCT. Manko Ha Gpon KynTypu ca
npegnoYMTaHu 3a 3eMedenue B Te3n No4vsu, HO cneg peavua
MenuopaTMBHKU, NOAOBPUTENHU U 3eMedencku geHocTU. 3a
oTrnexagaHe 6e3 HanosiBaHe Te3n KyNnTypwu ca: fo3s, XUTHU —
uapesuua, MWeHMLA, TEXHUYECKM — OPUEHTArNCKU THOTIOH,
3€NIEeHYYKOBM — [JOMaTW, OBOLUHM — KPYLUM, YepeLuwu,
npackoBu. [lonMBHO ce oOTrMexaaTr CcrnegHuTe KynTypu:
uapesuua, NOLEPHa, OPUEHTANCKN N eOpoSIMCTEH THOTIOH U
OBOLLHN — SI0BSIKK, KPYLUW, CIUBW, NMPACKOBU U YepeLun, HO
caMO Ha MarnkKu noLu.

rg_19 Sandy soils (Arenosols) from Bulgarian Black Sea region | MsacbyHute nousu (Arenosols) ot 6bnrapckoto YepHomopue
Deribeeva D., M. Teoharov, | were studied in terms of soil microbiology and it's | ca uscneasaHu OT rmegHa Touvka Ha Mukpobuonoruata Ha
L Kirilov 2013. | relationship with soil genetic features. The diagnostic | nouBata n HelHaTa Bpb3Ka C rEHETUYHWUTE XapaKTEePUCTUKK
Microbiological shows these soils as primitive. It was found higher | Ha nousarta. [OuarHocTukata noka3Ba Te3uM MOYBU KaTo
.2 . amount of bacteria and oligonitrophile in topsoil which is | npuMUTUBHK. YCTaHOBEHO € NO-BMCOKO KONM4ecTBo BbakTepun

characterization of Sand soils di s y
irectly related with higher humus content. Other groups | U oNUroHNTPOMUNM B FOPHUS MOYBEH CIOW, KOETO € NPSIKO
(Areno'sols) from the | of microorganisms like actinomycetes, fungi and | cBbpP3aHO C MO-BUCOKOTO ChabpKaHMe Ha xymyc. Lpyru
Bulgarian Black Sea coast. | cellulose decomposing are less represented. There is a | rpynM  MUKPOOPraHW3MM KaTO aKTUHOMULIETH, bOUYKM 1
Soil Science, Agro chemistry | trend for higher soil biology activity from the southern | pasrpaxgawm uenynosa ca no-cnabo npeacTaBeHM.
and Ecology, Ne 3. 17 — 20. | coastal zone to those of the northern. HabnopaBa ce TeHOeHUMst 3a Mo-BMCOKA MNOYBEHA
2013. ISSN 0861-9425 6uonorMyHa akTMBHOCT OT oXKHaTa KpanbpexHa 30Ha KbM

Te3n Ha ceBepHaTa.

rg_20 |I. Kirilov.,, E. Filcheva, M. | Humus content and composition for Sand soils | CbabpXaHNeTo N CbCTaBbT Ha XyMycC B [1ACBYHWTE MOYBM

Teoharov. 2015. Comparative
characteristics for humus
state of Sand soils, Bulgarian
Black sea coast and Danube
Low Lands. Soil Science,
Agrochemistry and Ecology,

(Arenosols) of Bulgarian sea coast is in direct correlation
of the ages of parent materials. The ages of sea ledges
and time for soil formation are in direct relationship of
relief and micro relief of the concrete areas. The
investigations of organic carbon in soil profiles give us
base for conclusions for low content of organic carbon.
Sand soils of Bulgarian sea coast show low humus

(Arenosols) Ha bbnrapckoto Kpanbpexue e B npska
3aBMCUMOCT OT Bb3pacTTa Ha MW3XO4HUTE MaTepuanu.
Bb3pacTTa Ha MopckuTe kopuTa M BpemeTo 3a obpasyBaHe
Ha noysaTa ca B nMpska 3aBUCUMOCT OT peneda Wu
MUKpopereda Ha KOHKpeTHuUTe nnowun. MscnenBaHuata Ha
OpraHWyHMs BbLIMEpPO4 B MNOYBEeHUTe npodunmM HW Jasat
OCHOBa 3a M3BOAM 3@ HWUCKO CbObpXaHWe Ha opraHuyeH

17




rog. XLIX, No. 2, 16 — 26.
2015. ISSN 0861-9425

content in the surface horizon — around 1% due to the
intensive mineralization during whole year. In the sub
horizons in the Sand soils (Arenosols) in Danube low
lands — humus content decreases in different degree and
show well expressed characteristics of izohumic soils.
High temperature in summer, low rain fall, good soil air
conditions in the studied regions lead to low levels of
humus and nitrogen and active mineralization of plant
residues.

Bbrinepogd. lNsacbyHuTe nouBm Ha bbnrapckoTo kpanbpexue
NnokassaT HUCKO CbAbpXaHMWe Ha XyMYC B MOBbPXHOCTHUS
XOpU3oHT — okorno 1%, nopaguM  MHTEH3MBHaTa
MUHepanusauunsa npes usanarta roguHa. B nogxopusoHTuTe Ha
MacbyHMTe NouBu (Arenosols) B KpanaoyHaBCKUTE HU3MHU —
CbAbpXaHMETO Ha XyMyC HamansiBa B pasfuyHa CTeneH u
nokaseat gobpe M3paseHn XapakTepUCTUKU Ha U30XYMYCHU
nousn. Bwucokata TemnepaTypa npes nATOTO, MarikoTo
KOnmn4yecTBO Banexu, 4obpute NOYBEHOBBL3OYLUHW YCIOBUS B
n3cnegsaHuUTe pavioHn BOAAT A0 HUCKM HMBA Ha XyMYC 1 a30T
W aKTMBHa MVHepanu3aums Ha pacTUTeNnH1UTe ocTaTbuu.

rg 21

I. Kirilov., M. Teoharov, 1.
Atanasova. 2015. Physico-
chemical and mineralogical
properties of Sandy soils
from the Bulgarian Black Sea
Coast. Soil Science,
Agrochemistry and Ecology,
XLIX, No. 2, 26 — 35. 2015.
ISSN 0861-9425

Studied were the carbonate contents, sorptive and
mineralogical properties of Sandy Soils (Arenosols) from
the Black sea zone of Bulgaria. They were characterized
with neutral to slightly alkaline reaction. According to the
carbonate contents they are noncarbonate, slightly
carbonate, moderately carbonate and very carbonate.
The sorption capacity varies from low to average. The
primary minerals are inherited from the soil forming and
sandy materials. Quartz is the most abundant mineral in
all profiles and horizons, but in greater part of the studied
soils in the A horizons, feldspars, micas and amphiboles
are also present, which leads to higher sorption capacity
of these soils than obtained for Arenosols from other
regions in the world.

N3cneaBaHn ca kapboOHATHOTO CbAbpPXKaHUe, COpOLNOHHUTE
W  MUWHepanorMyHuTe CcBOMCTBA Ha [lacbyHUTE no4BwU
(ApeHoconu) ot YepHomopckata 30Ha Ha bwnrapus. Te ce
XapakTepusupaTt C HeyTpanHa OO JIeKO arnkanHa peakuus.
Cnopepg kapboHaTHOTO cbabpXaHne 6meaT 6e3kapboHaTHM,
cnabo kapboHaTHW, YyMepeHO KapBGoHaTHW U  CUMHO
kapOoHaTHWU. COpOLMOHHMAT KanaumMTeT Bapupa OT HUCHK O0
cpedeH. [TbpBUYHMTE MMHEpann ca HacnegeHu OoT
noysoobpasyBawimMTe U necvynveuM matepuanu. KeapubT e
Han-pasnpPOCTPaHEHUAT MUHepan BbB BCUYKM npochunn wm
XOPU3OHTU, HO B MO-TrofiiMarta 4acT OT M3crnefBaHuUTe MOoYBU
B XOPW30OHTUTE A nNpucbCTBaT U engwnaTtu, crogn u
amdmbonu, KoeTo BoaN OO NO-BUCOK COPOLIMOHEH kanauuteT
Ha Te3n MOYBW, OTKOJSIKOTO MONy4YeH 3a ApeHoconute oOT
OpYrv PervoHn Ha ceeTa.
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