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Abstract
Soil water repellency is phenomenon which is caused by compounds of organic
origin, type of clay minerals and wetting/drying cycles. Hydrophobicity is usually
characterized by a great spatial and temporal variability, especially in mine spoils
where different types of overburden materials are mixed with coal particles and
other waste products. The aim of this study was to investigate the changes of
hydrophobicity with soil moisture content of Heavy Clay textured Spolic Technosols
in the region of Maritsa-lztok open cast coal mine. The sampling was done in a
stubble field at 8 points from two soil depths 10—15 cm and 30-35 cm. The samples
were analyzed for particle size distribution, total organic carbon content, soil bulk
density, soil moisture content at field sampling, soil particle density, soil moisture
content and water-drop-penetration-time (WDPT) at different matric potentials
(SWRCC). The irregular presence of coal particles and different overburden
sediments lead to spatial variability of studied properties, especially of total organic
carbon content. In depth the average clay content, organic carbon content, water
retention properties and soil water repellency (SWR) increased and correspondingly
the density properties decreased. The distribution of SWR classes of the studied
samples at the applied suctions during the drying process showed that the
hydrophilicity of all samples at saturation persisted at suction pF 1.0 in 73% of the
samples Most of the samples at suctions pF 1.7 and pF 2.0 were with slight and
strong water repellency, but still there were hydrophilic samples 27% and 18%,
correspondingly. At pF 2.5, which is often accepted as field capacity of fine textured
soils, all samples were water repellent. The further drainage of the samples at pF
>3.3 led to domination of extreme SWR and above pF3.7 all samples were extremely
water repellent. Besides the unfavorable consequences of water repellency, the dry
hydrophobic topsoil at the time of sampling formed a capillary barrier that reduced
the evaporation and led to nearly 3 times higher water content stored in the subsoil.
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AbcTpaKT

BogooTbnbcKBalaTta CNocOOHOCT Ha Mno4yBaTa € ABJIEHWE, KOEeTOo ce BaMse OT
Pa3IMYHN CbEAMHEHMA C OpraHWYeH npPousxod, TUM [ANHECTU MUHEpann wu
NPoOMAHaTa Ha BOAHMA peuMm (BnaxkeH/cyx). XuapodpobHocTTa 0BUKHOBEHO ce
XapaKTepuampa C rossma NpPoOCTPAHCTBEHA M BpemeBa MPOMEHAMBOCT, 0CO6EeHO B
OCTaTbyYHMA NPOAYKT OT pyaonobusa, KbAETO pas3/IMYHM MATepuann ce CMecBaT C
BBMIMLWHM YacTULUM U APYrX OTNAAbYHU NpoayKTu. Lenta Ha ToBa nscneaBaHe e aa
ce nNpocneasT npomeHuTe B XMapodobHOCTTa Ha pekynTuempaHa noysa Heavy Clay
Spolic Technosols B 3aBMCMMOCT OT CbAbP!KAHMETO HA BAAra B paloHA C OTKPUT
Aobus Ha Bbravwa muHu ,Mapuua-U3ToK”. MNMpoboB3emaHeTo € M3BbPLIEHO B
CTbpPHULLE B KOOPAMHATHA MpPEXKa, CbCTOALLA Ce OT 8 TOYKM Mo ABe Ab/iboYnHM 10—
15 cm n 30-35 cm. MouyBeHUTe NpPobu ca aHaIM3NPaHM 33 MEXaHMYEH CbCTas, 06LLO
CbAbpXKaHWEe Ha OpraHu4veH BbrAepos, obemMHa NABTHOCT, MOMEHTHa BIAXHOCT,
OTHOCUTENHA NABTHOCT U CbAbP!KaHWE Ha Bnara B No4YBaTa M BpeMe Ha NPOHMKBaHE
Ha BogHa Kanka (WDPT) npu pasnMyHM  maTpuyHu noteHumanm (SWRCC).
HepaBHOMepHOTO pasnpegeneHne Ha BbIAUWHN YacTULM U Pa3/IMYHUTE OT/IOKEHMUA
Ha OTKPUBKWUTE BOAAT A0 NPOCTPAHCTBEHA NPOMEHIMBOCT B U3C/IeABaHNTE CBOICTBA,
0cobeHo Ha 0bWOoTOo CbAbpKaHWE Ha opraHnyeH Bbrnepos. CpegHOTO CbAbpiKaHUe
Ha FMHA, CbAbPKAHMETO HA OpPraHWYeH BbrAEpoa, CBOMCTBATA 3a 3a4bprKaHe Ha
BOAa M BOAOOTO/NBbCKBAlLLATa cnocobHocT Ha noyBaTa (SWR) ce ysenuyasat B
ObnboYMHA M CbOTBETHO MapameTpuTe Ha NABTHOCT HamanaeaTt. PasnpeaeneHneTo
Ha KnacoBete SWR Ha wu3cnegBaHuTe npobu nNpu MNPUNONKEHUTE MATPUYHMU
noTeHUManM No Bpeme Ha npoueca Ha CyleHe MnoKasa, 4Ye XMapodWUaHOCTTa Ha
BCMYKM nNpobu npu HacuwaHe ce 3anas3sa npu pF 1.0 8 73% ot npobute. MNo-
ronamaTta 4acT ot npobute npu pF 1.7 n pF 2.0 ca c cnaba u cunHa xuapodobHocT,
HO BCe Nak umawe xnapoduaHn npobu cboTseTHO 27% n 18%. Mpwu pF 2,5, KoeTo ce
npuema 3a npegesiHa NoOJICKa BJIar0OEMHOCT B MOYBU C IEK MEXHMYEH CbCTaB, BCUYKHU
npobu ca BogooTH6AbCKBALWM. [pK NpuaaraHe Ha No- roASMO OTPULATENHO HansAraHe
Ha npobute (pF >3,3) nomuHmpa ekctpemeH KCB u Hag pF3,7 BCcMYKM nNpobu ca ¢
M3KNOUUTENHA  BOAO0OTONBCKBaWaA  cnocobHoct. OcseH  HebnaronpuaTHUTe
nocneamum ot BOAOOTONBCKBAHETO, CyXMAT xnapodobeH MNOBbPXHOCTEH NOYBEH
CNoi No Bpeme Ha B3emMaHeTo Ha npobaTa obpasysBa KanunsapHa Hapuepa, KOATO
HamanaBa U3napeHneTo 1 Bogu A0 61130 3 NbTU NO-BUCOKO CbAbPKAHWE HA BOAA B
NoANOBbPXHOCTHMA NOYBEH CNON.
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Abstract
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 — 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
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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.

AbcTpaKT

M3BbpweHo e npoyyYBaHe BbpxXy BOAOOTONBCKBAWATA  CNOCOOGHOCT  Ha
pekynTMBMpaHn nousun Technosols B paioHa Ha c. O6pyumwe, muHn “Mapuua-
n3TokK”. NMpoboHabnpaHeTo Ha NoYBEHU NPobU e M3BbPLIEHO Ha MecTa C pas/iMyeH
HaYMH Ha 3EeMEerno/i3BaHe — CTbpHULLE (6e3 pacTUTeNnHoCT), akaumesn u 6oposwm
Haca)kgeHua. M3cnegBaHW ca MOBBPXHOCTHUTE MOYBEHM C/I0EBE M Te3W Ha No-
ObNboKM Abnb6oYMHM B NoyBeHMA npodua. XumgpodobHocTTa Ha noyBaTa ce
onpeaena 4pes TecT 3a Bpeme Ha MPOHWKBaHe Ha BogHa Kanka (WDPT) B
nabopaTtopHM yCNOBUA U cnep HarpsBaHe B MHKybaTop npu 65°C. YcTaHOBEHO €, Yye
npeau HarpsaBaHe B MOBBbPXHOCTHMUTE MOYBEHM C/NOEBE Ha M3cneABaHUTE 06eKTU
npeobnagaBa MHOro cuaHa xmgpodobHOCT B cpaBHEHWE C MOANOBLPXHOCTHUTE
cnoeBe, 0OXBallalMKM HAW-BMCOK AAN OT BCMYKM MoYBeHM npobu. BpemeTto 3a
NPOHMKBAHE Ha BOAHA KaMka 3HaYMTeNHO Cce B/AMAE OT CbAbPMKAHMETO Ha
eKCTpaxmpaH opraHmyeH Bbraepos (EOC) n npoueHTHOTO CbAbprKaHMe Ha NACHK B
noyseHnTe NpPobu. HamansBaHeTo Ha BpeMeTo 3a NPOHMKBAHe Ha BOAHA Kanka cnep,
HarpsaBaHe BoAM OO0 YyBe/M4YaBaHe Ha 6poA Ha yBAAXKHEHM MOYBEHW NPobu M Ha
TaKkmBa cbC cnabo BOAOOTONBCKBAaHE, HAMANABAMKM Aena Ha Npobu ¢ MHOIo CUIHO
BOA0OTO/TbCKBAHE.
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Abstract
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 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
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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.

AbcTpaKT

PeKkyntMBuMpaHn TexHOreHHW MNOYBM C BHACAHE Ha NeneanMHa OT paMoHa Ha
JNITHUTHMA BbranweH H6aceiH Mapuua-U3ToK B bbarapua ca mscneaBaHu 3a Tpu
TMMNa 3eMeno/i3aBaHe, T.e. CTbPHULLA OT KUTHWU KYATypu, MecTa C akauua u 6oposa
pactutenHoct. [lenenvHata e oOTnNagbvyeH MPOAYKT OT TOMN/OeNeKTpuyecKaTa
LueHTpana gobaBeH KbM OTKPUBKUTE, CbAbPXKALLM F€0IOKKM MaTepuann, KoOMTo ca
611 M3KoNaHM B NpoLueca Ha NPOM3BOACTBO Ha Bbrauwa ot 1970 r. Hacam. MousuTe
ca BOAOOTONBCKBALLM, HO TEe3M Ha CTbpPHULATA CbC 3bPHEHUTE KyATypu ce
XapaKTepm3npaTt € NO-BUCOKA XMAPOPOOHOCT, NO-NechbyiMBa TEKCTYPA M MO-HUCKO
pH. AHanusnTe Ha NPUHUMNHUTE KOMNOHEeHTU (PCA) 1 KnbcTepHuTe aHanmsn (CA)
6Axa M3BbPWEHN C 16 NPOMEHAMBM (XapaKTEPUCTUKM Ha MnoyBaTa) C Uen ga ce
OUEHAT BpPDB3KUTE MeXay W3MepeHuTe napameTpu U U3TOYHUUUTE  Ha
BOAOOTONbCKBAHE Ha noyBaTa. baxa wuwaeHTMOUUMPAHWM YETUPU  OCHOBHU
KOMMOHEHTa CbC COBCTBEHM CTOMHOCTU >1, cbabprKawm 38,9, 26,0, 10,7 n 7,5% ot
obuwaTa Bapunayma, onmceawwm 83% ot obwarta Bapmnaumna. Bpemeto 3a npoHUKBaAHE
Ha BogHa Kanka (WDPT) e cbc gocToBepHa nosoxuTtenHa Kopenayma c Ctot, Cextr,
HOC, % xurpockonuyHa Bnara (HM) 1 cbabprkaHMeTo Ha NACbK. O6WMAT opraHUYeH
Bbrnepos (Ctot) u HeroBuTe ¢pakuMK, BKAKOUYUTENHO HEEKCTpaxuvpaH OpraHu4eH
Bbrnepos (ROC) m % cbabprkaHMe Ha NACHK, AOMNPUHACAT HaM-CbLLECTBEHO 3a
nposBaTa Ha BOAOOTONBbCKBAWA CNOCOBHOCT Ha Mno4yBaTa B M3cnenBaHUTE
TEXHOIMEHHW PEKYNTUBUPAHU NOYBMU.
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Abstract

The paper deals with baseline physical and chemical parameters in strongly leached
smolnitsa (Eurtric Vertisol) as well the use of these soils under different farming
practices, which focuses on conventional intensive farming (CIF) and organic one
with fodder peas. We assess effect due to contrasting farming practices by means of
spatially distributed measurements in strongly leached smolnitsa (Eurtric Vertisol)
localized nearby the Chirpan town, at Thracian valley in Southern Bulgaria.

In clayey soils the fractions of aggregates with size < 0.25 mm and in the interval of
1-0.25 mm are almost same in both fields with organic and conventional intensive
farming (CIF). The fraction with size 3-1 mm occurs mostly at the top 0-5 cm of soil
surface and sharply drops downward. Data on water stability of aggregates
distribution in the same three fractions show insignificant difference in both types of
farming. The residual content of coarse sand fraction after wet sieving procedure of
water stable aggregates of 3-1 mm and 1-0.25 mm size intervals was defined in
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organic farming field and totally absent in the field with conventional intensive
farming. This fact indicates natural variability of soil properties. Water permeability
and total porosity is lesser in the field with organic farming. Organic carbon content
is low to very low in the field with organic farming. Low degree of humification was
identified by us. Soil reaction pH(H,0) varies from neutral in the field with
conventional intensive farming to slightly acidic and acidic in the field with organic
farming. The bulk density and soil penetration resistance have tendency to increase
with depth. Compaction with agricultural machinery shows increasing of bulk
density and penetration resistance together with increasing number of passes along
the same track as well depends on soil moisture content at the moment of
compaction. The agricultural activities like tillage, addition of mineral or organic
fertilizers, and pesticides significantly impact soils as well ecosystem services
supported by soils.

AbcTpaKT

Mpoy4yeHn ca OCHOBHU OU3MYHM U XMMMYHW MNApaMeTpu B CUJHO W3/YyXKeHa
cmonHumua (Eurtric Vertisol), KakTo M M3N0A3BaHETO Ha Te3M MOYBU NPU PA3IUYHM
3emefeNiCKN  NPaKTUKKU, (GOKYCMPaAHM BbBPXY KOHBEHUMOHANHO  MHTEH3UBHO
semegenue (CIF) n opraHunyHo ¢ KynTypa ¢yparkeH rpax. OueHeH e edeKTa, AbKal,
Ce Ha KOHTpacTUpaLLn 3eMmenenckn NpakTMKK, Ypes NPoCTPaHCTBEHO pa3snpeaeneHu
N3MepBaHUA B CUNHO U3NyXKeHa cmonHuua (Eurtric Vertisol), nokanusmnpaHa 6am3o
0o rpag YvpnaH, B TpaKuitckaTa HM3MHA B HOXHa bbarapua. B ranHectn nouswm
dpakymnTe Ha arperatute ¢ pasmep < 0,25 mm n B MHTepBana 1-0,25 mm ca noytu
elHaKBMW W B pABeTe mnosneta C OPraHMYHO U KOHBEHLUMOHA/NIHO WHTEH3UBHO
semegenue (CIF). ®pakumaTta ¢ pasmep 3-1 mm ce cpelia Hali-Beye B ropHute 0-5
Cm OT NoYBeHaTa NOBBLPXHOCT U PA3KO cnafda Hagony. [laHHUTe 3a pasnpeaeneHneTo
Ha BOAOYCTOMYMBM arperatm B CbwuTe TpU pakuyM NOKA3BaT He3HauyMTeNHa
pa3nunKa u Npu asaTta Buaa semegenme. OCTaTb4HOTO CbAbP)KaHME HA dpaKumnAaTa Ha
e4pUAT NACBK Cnes MOKPO npecABaHe Ha BOAOYCTOMYMBM arperatu ¢ pasmepu 3-1
mm u 1-0,25 mm 6ewe ycTaHOBEHO B MoJjieTaTa C OMONONMYHO 3eMepenve U
HaMb/HO NUMCBale B MOJETO C KOHBEHUMOHANAHO WMHTEH3UBHO 3emegenuve. Tosu
baKT noKasBa  ecTecTBEHOTO  BapupaHe Ha CBOWCTBATa Ha  nousaTa.
BogonponycknnBoctta M oblwata MNOPbO3HOCT Ca MO-MaJKM B noseTtata cC
6uonornyHo 3emegenme. CbAbp>KaHNMETO HAa OPraHNYEH BbIIEPOL, € HUCKO A0 MHOTO
HUCKO B noseTtaTa ¢ 6uonornyHo 3emepenne. YCTaHOBEHA € HWUCKA CTeneH Ha
xymuounkauma. MNouseHata peakuma pH(H,O) Bapupa OT HeyTpasHa Ha noneTo ¢
KOHBEHLUMOHANHO MHTEH3MBHO 3emedenne A0 NeKO KUcena M Kucena Ha nosaeto C
opraHunyHo 3emezenune. ObemHaTa NABTHOCT U CbNPATUBNEHNETO HA NPOHMKBAHE B
noysaTa MMAT TEHAEHUMA Aa ce yBennyaBaT C AbibounHaTa. YNABTHABAHETO CbC
CE/ICKOCTOMAHCKM MallMHM MOKa3Ba yBe/M4YaBaHe Ha obemHata NABTHOCT W
CbNPOTMBNEHMETO HA MNPOHWMKBAHE, 3ae4HO C YyBe/AM4YaBaHe Ha 6posa Ha
npemMuHaBaHUATa NO eANH U Cbll, KOJIOBO3, KAKTO M B 3aBUCUMOCT OT CbAbpPXHaHMETO
Ha Bnara B nNoyBaTta B MOMEHTA Ha ynabTHABaHe. 3emeaenckute AEeWHOCTU KaTo
opaH, AobaBAHE Ha MMUHEpPaNHU WAM OPraHUYHM TOPOBE M MECTULUMAN OKasBaT
3HAUYMTENIHO BBH3AEWUCTBME BBPXY MOYBUTE, KAaKTO U BbPXY EKOCUCTEMHUTE YCAYIW,
noaAbprKaHu OT NOYBUTE.
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Abstract

The present paper presents a study of soil water repellency in Technosols, formed
on spoils with Pliocene clays after open-cast mining in the area of Maritsa-lztok
Mines, Bulgaria. At present, different soil properties and characteristics have been
studied in areas of the mine spoils from Obruchishte village to establish their
relationships with soil hydrophobicity and its spatial distribution in the surface and
subsurface soil layers. To obtain complete information, the present study
characterizes soil water repellency in vertical direction by assessing the similarity
and differences in its appearance in depth of the soil profile. The effect of laboratory
heating on hydrophobicity in the individual soil layers has been assessed. Extreme
water repellency (water drop penetration time (WDPT) 10160 — 13391 s) is found in
the 10-80 cm depth of the soil profile, which decreases abruptly after laboratory
heating of the soil samples. Extreme acidity pH and high carbon content are
reported. Assumptions for the presence of impurities of coal particles in the
substrates were checked. Humic organic carbon correlates positively with water
drop penetration time (RWDPT-HOC = 0.440%*), which confirms its determination so
far, as one of the main factors influencing the soil water repellency in the studied
technogenic soil profile. A significant correlation between residual fraction of soil
organic matter and clay (< 0.001 mm) in soil layers (Rclay- C res. = 0.579*%*), as well
as regarding cation exchange capacity (RCEC- C res. = 0.433*) was found.

Ab6cCTpaKT
MpeacraseHOo e um3cnegBaHe BbpPXy BOAOOTONBCKBAWATA CNnOCOBHOCT  Ha
PEKYNTUBMPAHM No4YBM  TexHOCONM 06pa3yBaHU BBPXY OTKPMBKU OT [IMHU C
NANOLEHCKM NPOM3X0A cef OTKPUT A06MB Ha BbrMLWA B palioHa Ha MuHu Mapuua-
N3TOK, Bbarapuma. MoHacToAwem ca wu3cneaBaHM PaA3/IMYHM CBOWMCTBA M MOYBEHMU
XapPaKTEPUCTUKM B palioHa Ha AenoHWMpaHW OTKpPUBKM B c. O6bpyuuwle, 3a ga ce
YCTAaHOBM Bpb3KaTa UM C XxMapodpobHOCTTa Ha noyBata U HEMHOTO NPOCTPAHCTBEHO
pa3npeaeneHne B NOBbPXHOCTHUA M NOAMNOBBPXHOCTHMA CNOM HA No4yBaTa. 3a Aa ce
nonyuyM nNbAHa  MHPOpPMAUMA,  HACTOAWOTO  M3CNefBaHe  XapaKTepusupa
BOA0O0TO/bCKBALLATA CNOCOOHOCT HA NoYBaTa BbB BEPTMKAJ/IHA NMOCOKA Ype3 OLeHKa
Ha CXOACTBO W pasnuKuTe B AbAbOYMHA HA noyseHuAa npodun. BavaHmeTo Ha
xnapodobHOCTTa e oueHeHa B 1abopaToOpHM YCAOBUS NPU HarpsABaHe Ha OTAENHUTE
noyseHun cnoese. MHOro cMiHO BOA0OTONbCKBAHE (Bpeme 3a NPOHUKBAHE Ha BOAHA
kKanka (WDPT) 10160 — 13391 s) ce nonyyaBa Ha abnboumHa 10-80 cm, cnep
HarpsBaHe Ha no4yseHWTe Npobu B nabopatopHu ycnosua xurpodpobHOCTTa pPA3KO
Hamansasa. CbobLLaBa ce 33 MHOTO CUIHO Kucena pH 1 BUCOKO CbabprKaHWe Ha 061y,
Bbrnepoa. NposepeHu ca NpeAnoNoOKEeHMUATA 33 HAIMYME HA NPUMECU OT BBIIULLHMN
yactuum B cybecTpatute. OpraHNYHMA BbIEPOs B XYMUHOBUTE KUCEIMHU KOpeanpa
[OCTOBEPHO C BPemMeTo 3a NMPOHMKBaHe Ha BoAHa Kanka (RWDPT-HOC = 0.440%),
KOeTo ro onpeaena A0 MOMEHTa KaTo eAuH OT OCHOBHUTE GAKTOPU, BMAELLN BBPXY
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BOA0OTO/bCKBALLATA CNOCOOHOCT Ha MoYBaTa B M3C/AeABaHUA MOYBEH Npodun ¢
TEXHOTEHEHHW XapaKTepUCTUKK. [losyyeHa e [O0CTOBEpHA KOpenauma Mexay
HEeeKCTpaxmpaHMA OpraHWYeH BbINepos CbAbpXKaHWeTo Ha wua (< 0,001 mm) B
nscneasaHuTe nouseHn cnoese (Rclay- C res. = 0,579**), KakTo 1 NO OTHOLLEHME Ha
CTOMHOCTUTE 0OMEHHMA KanaunuTeT Ha KaTuoHu (RCEC- C res. = 0,433%).
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Abstract

Soil water retention properties of Eutric Leptic Cambisols Ochric, Dystric Cambisols
Ochric and Dystric Cambisols Humic (IUSS Working Group WRB. 2015) under
different land use (herbaceous, deciduous and coniferous vegetation) were
evaluated using procedures similar to those described in ISO 11274:1998. The
analyses were performed on undisturbed and disturbed soil samples taken from
eleven surface (0-5 cm) and ten subsurface (10-25 cm) soil layers from 11 soil
profiles within the territory of the experimental stations of the Forest Research
Institute in the Gabra, Govedartzi and Igralishte Villages. The soil water retention
curves were fitted with the van Genuhten model. The values for soil water retention
at suctions lower than pF 2.5 (field capacity) varied significantly among the studied
sites — from 6.9 to 60.6%. The influence of the total soil organic carbon content
(SOC) on water retention was quantified using regression equations. SOC varied
from 0.32 to 6.79% depending on soil differences, vegetation type, altitude and
degree of soil erosion. The increase of clay in the surface layer of strongly eroded
soils (Eutric Leptic Cambisols Ochric) on the grassland sites at the Gabra station also
increased the water retention capacity. The obtained data for water retention
characteristics of the studied shallow soils can be applied for estimation of soil water
and energy balances.

Ab6CTpaKT
OnpegeneHa e Bogo3aabpKallaTa cnocobHocT Ha Hegopassutn KaHeneHn ropcku
nousn, namtku (Eutric Leptic Cambisols Ochric) n kadsasu ropcku nousm (Dystric
cambisols Ochric un Dystric Cambisols Humic) (IUSS Working Group WRB, 2015) npwu
pas3/IMYeH HauMH Ha 3emenon3BaHe ( TPeBUCTa, LWMPOKOJIUCTHA WU UTNONUCTHA FOPCKa
PacTUTENHOCT). AHaNM3nTE ca U3BBPLUEHU BbPXY HEHAPYLLUEHM M HapYLLEHWN NMOYBEHM
npobu, B3eTM OT egMHaZeceT MOBbPXHOCTHU (0-5 cm) M aeceT NoANOBbLPXHOCTHM
(10-25 cm) nouBeHM cnoese OT pas3kpuTM 11 noyseHM npoduaa Ha TepuTopUATanTa
Ha EkonormyHute crtaumoHapu Ha WMHcTUTyT 3a roparta: "labpa", "Tosepapun" wm
"Urpannwe". Kpuente Ha BOAO3a4bp)KaHe NPU pPasINyeH MaTpUyeH MOoTeHuMan ca
ANPOKCUMMPaAHU C YPaBHEHUETO Ha BaH [eHyxTeH. Boao3aabpKaHeTO Npu BUCOKM
oTpuuaTenHu HanaraHua (PF<2.5) Bapupa 3HauMTeNHO MeXXAy uscneaBaHuTe 06eKTu
oT 6.9 no 60.6 %. BAnMAHMETO Ha CbABPKAHMETO Ha OOLMA OpraHUYeH BbIIepos,
(SOC) Bbpxy BOAO3aAbPrKalLaTa CNOCOOHOCT € OLEHEHO u4pe3 perpecroHHU
3asmcumocTtun. SOC Bapupa ot 0.32 g0 6.79% B 3aBUCMMOCT OT MOYBEHOTO pas/nyme,
TMNA PaCTUTENHOCT, HAagMOPCKATa BMCOYMHA M CTEMEHTA HA NOYBEHa epo3uA.



https://silvabalcanica.files.wordpress.com/2020/03/sb_202_2019_7.pdf

YBennMyaBaHeTO Ha CbAbP)KAHMETO Ha WA B MOBBbPXHOCTHUA C/AOM Ha CUAHO
epo3upaHaTta HegopassuTa KaHeneHa ropcka nousa (Eutric Leptic Cambisols Ochric)
noA TPEBHA PAcTUTE/IHOCT B cTauuoHap ,,Mabpa" cbllo BoaM A0 yBe/MYaBaHe Ha
BOAO3aAbpiKawata cnocobHocT. [lonyyeHUTe [aHHM 33  BOAO3a4bprKaluTe
XapaKTEePUCTUKN HA U3cnenBaHUTE MNAUTKM MOYBU B MIAHUHCKUTE PAaMOHM MoraT Aa
Ce M3N0/13BaT B XMAPONea0N0TMYHN MPOYYBAHMA M 3a OLEHKa Ha BOAHWUA U eHeprnitHuA
6anaHc Ha noysara.
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Abstract

Traditionally, the growth and physiological status of winter wheat (Triticum
aestivum L.) is monitored in the field by measuring different biophysical and
biochemical variables such as Above Ground Biomass (AGB), Nitrogen content (N), N
uptake, Leaf Area Index (LAl), Fraction of vegetation Cover (fCover), Canopy
Chlorophyll Content (CCC), and fraction of Absorbed Photosynthetically Active
Radiation (fAPAR). The objective of this study was to investigate the possibility of
estimating these crop variables through statistical regression modelling and spectral
vegetation indices derived by the Sentinel-2 satellites. Field data were collected over
two growing seasons, 2016/2017 and 2017/2018, in test fields around Knezha,
northern Bulgaria. A combination of spectral data from Sentinel-2 images and field
spectroscopy obtained through the first growing season was used for model
calibration and cross-validation. The models were further validated with Sentinel-2
image data from the second growing season. The accuracy of the models varied
widely across crop variables. According to the cross-validation, the relative RMSE
was below 25% for fAPAR, fCover, and fresh AGB, with particularly good result for
fAPAR (13%). For N content and dry AGB the error was between 25% and 30%. The
accuracy was low for CCC, LAI, and N uptake (error between 30% and 43%). The
models’ performance was worse when they were applied to the data from the
second growing season, resulting in relative RMSE which were 3-8% higher in the
general case. The cross-validation results suggested that the variety-specific models
are more accurate than the generally calibrated models for most crop variables. The
accuracy obtained in this study for the prediction of fAPAR, fCover and AGBf through
Vls is promising. Future studies and incorporation of new field data will be needed to
better account for variety, season, and site variations in the modelled relationships
and to improve their generalisation potential.

A6CTpaKT
TpagMUMOHHO pacTeXbT U GUINMONOTMYHUAT CTAaTyC Ha 3MMHaTa nweHuua (Triticum
aestivum L.) ce pernctpmpaTt Ha NONETO Ype3 U3MepBaHe Ha Pa3INYHM BUODU3NYHM
N BUOXMMUYHM NPOMEHINBU, KaTO Hag3emHa Bnomaca (AGB), cbabprKaHue Ha a3oT
(N), ycBosiBaHe Ha N, nHaekc Ha nuctHata naou, ( LAl), ¢pakums Ha pacTUTENHOTO
nokputne (fCover), cbabp:kaHue Ha xnopodun (CCC) n pasmepa Ha abcopbupaHa
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bOTOCUHTETUYHO aKTMBHA paamnaumsa (fAPAR). Llenta Ha ToBa npoyyBaHe e Aa ce
n3cnenBa Bb3MOMKHOCTTA 3@ OUEHKA Ha Te3n MPOMEH/IMBU XaPaKTEPUCTUKMU Ha
KyNTypuTe, 4pe3 CTaTUCTUYECKO perpecMoHHO MOoAennpaHe U CheKTpasaHu
BEreTaUuMOHHN UHAEKCU, NosydyeHn oT catenutuTe Sentinel-2. CbbpaHu ca nonesmu
[laHHM 33 ABa BereTaumoHHu ce3oHa, 2016/2017 n 2017/2018, B KNHOYOBK y4acTblLM
B palioHa Ha rp. KHeka, CeBepHa bbarapua. KombumHauma ot cnekTpasHu AaHHWU OT
nsobparkeHma Ha Sentinel-2 M nonesa CNEKTPOCKOMMA, MONYYEHU Mpe3 NbpBUA
BEreTaLMOHEeH nepuoa € M3MNo/a3BaHa 3a KPbCTOCAHO BanuaupaHe (oueHKa Ha
pOTauMa MAK TeCcTBaHe U3BBbH M3BaZKaTa) U KanmbpupaHe Ha mogena. Moaenute ca
OOMbAHUTENHO BanMAMPaHN C AaHHWU 33 M306parkeHuAa Ha Sentinel-2 ot BTOpPMUA
BereTaunoHeH nepuof. TOYHOCTTA Ha MoOAenuTe Bapupa B LWMPOKU TFPaHULM B
3aBUCMMOCT OT NPOMEHIMBUTE Ha KynTypute. Cnopes KpbCTOCAHOTO BanvampaHe
oTtHocuTenHuatT RMSE e nopg 25% 3a fAPAR, fCover 1 cBeXa Hag3emHa buomaca AGB,
c ocobeHo gobbp pesyntaT 3a fAPAR (13%). 3a cbabpkaHue Ha N U cyxa Haa3emHa
6buomaca AGB rpewkaTta e mexay 25% n 30%. TouyHocTTa e HUCKA 3a CCC, LAl m
ycBosiBaHe Ha N (rpewka mexay 30% v 43%). MNpeactaBsHETO HA MoAennUTe e no-
JIOWO, KOraTo ca NPUIOXKEHN KbM JaHHUTE OT BTOPUA BereTaluMoHeH Nepmoa, KOeTo
posene o otHocutenHa RMSE, koAato e ¢ 3-8% no-BMCOKa B obwma cay4yai.
PesyntaTuTe OT KPbCTOCAHOTO BanuMgupaHe npegnonarat, ye cneunduyHuUTe 33
copTa MOAENN ca NO-TOYHW OT OBMKHOBEHO KanubpupaHuUTe MOLENM 33 MOBEYeTo
NPOMEHAMBU Ha KyAaTypaTa. TO4YHOCTTa, NOJiydeHa B TOBa MNpoyyBaHe 3a
nporHo3supaHe Ha fAPAR, fCover n AGBf upes Vls, e obewaBawa. Heobxoammu ca
6baelwm Npoy4YBaHNA N BKAOYBAHE Ha HOBM TEPEHHU AaHHKU 3a No-A06po oTYMTaHe
Ha COPTOBOTO pa3HoObpasue, cesoHa W BapuauMMTE HAa MECTOMOJ/IONKEHMETO B
MOAENNPAHMTE B3aMMOBPBH3KM M 3a NogobpsaBaHe Ha TEXHMA NOTEHUManN.
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Abstract
The paper deals with the effect of biochar produced by pyrolyzing the grape vine
canes on hydraulic properties of Sandy Loam Meadow-Cinnamonic soil. After grin
ding and sieving the biochar material, two size fractions (<1 mm and 1-3 mm) were
applied in soil samples at two contents: 3 and 6 g.kg. We established that the
biochar particles did not contribute for formation of soil aggregates, which explained
the lower values of water retained at suction pF 2.5 in the studied mixtures than in
the control variant. The applying of higher rates of studied biochar material with
larger particles decreased the available water holding capacity by 2% of volume,
which is due to slightly increasing of water unavailable for plants. The total porosity
of the mixtures increased with the application rate, which is due to the volume of
the macro-pores with size 300-1200 um. This effect was best pronounced for the
treatment with application rate of 6 g kg of biochar (size 1-3 mm). The saturated
hydraulic conductivity for this treatment (Ksat 5.0 cm.h™) was 85% higher than that
for the control (Ksat 2.7 cm.h™). This effect could be beneficial in field conditions for
facilitating water transfer in deeper soil layers.
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AbcTpaKT

MpoyyeH e epeKkTbT HAa OMOBBINEH, MOJYyY4EeH MPU NMUPON3A Ha JI030BM MPDBYKK
BbPXYy BOAHUTE CBOWMCTBA Ha JIEKO NECHY/NIMBO-T/IMHECTA IMBAAHO-KaHeIeHa NoYBa.
Cnep, cTpuMBaHe M npecABaHe Ha HGMOBBI/NIEHA Ca M3MNOA3BAHW YAacTUMUM C ABa BMAA
pasmepu (<1 mm u 1-3 mm), BHeCceHW B CbOTHOLWeHWe oT 3 u 6 g.kg’ B ABe
noyseHun Npobu. YactmumuTe oT HUOBBINEH He y4acTBaT B GOPMMPAHETO HA NOYBEHM
arperati, KoeTo ce 00AcHABa C MO-HUCKOTO CbAbpXaHuMe Ha Bnara npu pF 2.5
(npepenHa noncKa BAaroemMHoCT) B U3cneABaHUTe NPobu B CpaBHEHME C KOHTPOJTHUA
BApPWAHT. BHacAHeETO Ha NO-rosiemum No pasmep YacTULM U KoanyecTsa oT bMoBbrieH
B npobute HamansaBa ycBOAeMMA BOAEH KanaumteT A0 2 %, KOETO ce Ab/IKM Ha
cnaboTo HapacTBaHe Ha HeycBosieMaTa BOAa 3a pacTeHmATa. Obwata NOpo3HbOCT HA
CMEeCKUTe HapacTBa C HOPMUTE Ha BHeceH BMOBDBI/NIEH, KOETO Ce Ab/IKM Ha obema
Makponopu ¢ pasmepun 300-1200 um. To3m edeKT e Han-pgobpe wu3spaseH npu
BHacAiHe Ha 6MOBbINEH OT 6 g.kg’ C pasmep Ha uvacTMuuTe mexay 1-3 mm.
Koeduumerta Ha duntpaums (Ksat 5.0 cm.h™) ce yBennuasa u e ¢ 85% no-BMCoOK ot
KOHTpOMHMA BapuaHT (Ksat 2.7 cm.h™). MONOKUTENHUAT epeKT OT BHAacAHe Ha
6uoBbINeH B noyBaTta Npu KoedpuumeHta Ha ¢uaTpauma (Ksat) moxke aa 6bae ot
nosasa npu NOACKM ycnoBuAa 3a nogobpssaHe MpeHOca Ha Boga B MO-AbAOOKWTE
cnoese Ha no4yBsarTa.
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Abstract

Quantitative information about spatial variation of soil texture fractions on
agricultural field is obtained in case of deluvial-meadow soil in vicinity of Sofia. Soil
sampling is realized in a grid of 41 points covering territory of 1 km2. Soil samples
were taken with soil auger at 10 cm depth intervals till 60 cm. Coefficient of
variation (Cv) of clay, physical clay and silt data sets in 10-20 cm soil layer is 13-17%,
and 39% for sand. In subsoil 50-60 cm layer, Cv among non-stony locations is
between 9-13% for finer fractions and 20% for sand. Normal distribution is
established only for clay in the upper layer and for silt in both layers. Sand is
lognormally distributed in subsoil layer. Data are distributed among 3 classes of
Katschinski’s classification and 6 classes according to Soil Taxonomy in the upper 10-
20 soil layer and among 2 classes of both classifications — in 50-60 cm layer. Mean
values of hygroscopic water content are better distinguished between textural
classes of Katschinski classification than between classes of Soil Taxonomy.
Prediction maps of soil physical content allows directly to map texture classes
according to Katshinski classification. Soil texture on studied territory is
characterized with anisotropy and spottiness, typical for sediment soils. This
prerequisite information is useful in impact assessment of local factors on soil
physical properties and functions, and for thematic mapping of soil properties
derived from pedotransfer functions of soil texture fractions.
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AbcTpaKT

Pe3yntatn Ha KOAMYECTBEHOTO NPOCTPAHCTBEHOTO BapUpaHe Ha MEeXaHMYHMA CbCTaB
Ha AenyBMANIHO-NMBAAHA MOYBA Ha HMBO MOJe B OKOJIHOCTMTE Ha rp. Coduma ca
NHTepnpeTupaHu. NoaACKOTO NpoyYBaHe e peannsnpaHo B reorpadcka mpeka ot 41
NPOCTPAHCTBEHM TOYKM Ha naow, oT 1 km? TMouseHuTe npobu ca B3eTM C
no4YysBoOBeACKa COHAA B WecT AbabounHn o 60 cm npe3 10 cm. KoepuUMeHTbT Ha
Bapuayma (Cv) no AaHHM 33 Ui, GM3MYHATa IIMHA M NMpaxa B NOBbPXHOCTHUA NOYBEH
cnoit 10-20 cm e 13-17% mn 39% 3a nacbKa. B noanoBbpXHOCTHUS nNoyBeH cioii 50-60
cm, BapupaHeto e 9-13% u 20% npu necvynmeata ¢pakuma. CTaTUCTUYECKUTE
TecToBe MOKa3BaT HOPMAJIHO pa3snpejesieHMe YCTAaHOBEHO CaMO 33 MNa B FOpPHUA
CNOM 1 3a Npaxa 1 B ABeTe n3cnenBaHn bN60UYNHM, LOKATO NACHKA Ce OTKAOHABA OT
HOPManHOTO  pasnpejefieHMe B  NOAMNOBBPXHOCTHMA  cnoi. [daHHuTe OT
nosbpxHocTHMA 10-20 cm No4YBeH €0l ca pasnpeaeneHn B 3 TEKCTYPHM Kaca no
Knacuoumkaumata Ha KaumHcKM M B 6 TeKCTypHM Knaca no Soil Taxonomy u B 2
TEKCTYPHU Knaca oT gseTe Knacudumkaumm B 50-60 cm nouseH cnoit. CpeaHute
CTOMHOCTM Ha CbADbPKAHWE HA XMIPOCKOMWYHA BAara ce pasrpaHuMyaBaT no-gobpe
MeXAy TEKCTYPHWUTE Knacose No Knacubukaumata Ha KaumHCKKM, oTKonkoTo no Soil
Taxonomy. MNonyyeHnTe KapTn NO3BONABAT AUPEKTHO Aa ce M306pPa3AT TEKCTypHUTE
Knacose no KaumMHCcKM. MexaHMYHUAT CbCTaB Ce XapaKTepusmpa C NPOCTPAHCTBEHA
NETHUCTOCT M aHU30TPOMMUA, XapaKTepHM 3a TO3M BMA, Noysa. Tas3m uHbopmauma e
Heobxo4MMa M MonesHa NpU OLEHKA HA Bb3AENCTBMETO HA MeCTHUTE PaKTopW Ha
OKOJIHaTa cpeaa BbpXy PU3MYHUTE CBOMCTBA M PYHKUMM Ha NOYBATA, KAKTO M 33
TEMAaTUYHO KapTUpaHe Ha NO4YBEHM CBOWMCTBA, NOAYYEHW NpU negoTpaHcepHu
bYHKLMM 32 MEXaHWYHMA CbCTaB Ha NOYBATa.
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Abstract
The study presents results on the informativity and spatial variation of soil
aggregation characteristics in one of the Critical Zone Observatories (CZO) in Europe
— Fuchsenbigl, Austria. Water stable aggregates of different size were measured, and
strong relationships between soil aggregation estimates were found. The horizontal
variation of water stable aggregates at particular depths can be explained by certain
vertical heterogeneity of the soil profiles in space. The water stable aggregates in 1—
3 mm size dry aggregates in the upper layer vary from 44% to 76% under native
vegetation, drop to 1% under intensive cultivation, and comprise 19% in land not
tilled for 5 years. The results allow linking the characteristics of soil structure with
other biotic and chemical properties for better estimation of the driving forces for
soil aggregate formation.

AbcTpaKT
MpeactaBeHM ca pe3ynTaTM OTHOCHO WMHPOPMATUBHOCTTA WM MPOCTPAHCTBEHOTO
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BapupaHe HA arperatHMA CbCTaB Ha MoyBaTa B efAHa OT obcepsBaTtopumTe Ha
KpuTMYHaTa 30Ha (CZO) B EBpona — Fuchsenbigl, ABcTpua. N3amepeHa e n oueHeHa
BOAOYCTOMYMBOCTTAa Ha MOYBEHWUTE arperaTm C pPas/nvyeH AMaMeTbp, KaTo ca
YCTaHOBEHM CUIHM B3aMMOBPDB3KM MEXAY OUEHKMTEe Ha MoyBeHaTa arpernmpaHocT.
XOpPU3OHTAZIHOTO BapupaHe Ha BOAOYCTOMYMBUTE arperatm Ha onpegeneHu
AbNOOUYMHN MOXKe Ja ce 00ACHWM C BepTMKA/sIHAaTa XEeTepPOreHHOCT Ha MNOo4YBeHUTe
npodunAM B NPOCTPAHCTBOTO. ArperaTHmA CbCTas ¢ pasmep 1-3 mm B NOBbPXHOCTHUA
cno Bapupa oT 44% po 76% nop TPeBHA pacTUTENHOCT, cnaga Ao 1% npwu
WMHTEH3MBHO 3emenon3BaHe, 19% B HeobpaboTBemun NaoLWM 3a Nepuos OT 5 roaunHu,
CbOTBETHO. Pe3ynTaTute NO3BONABAT CBbP3BAHE HA XaPAKTEPUCTUKUTE Ha
CTPYKTypaTa Ha noyBaTa C ApyrM OMOTUYHM U XMMMUYHM CBOMCTBA 3a NO-J06pa
OLLeHKa Ha daKTopuTe 3a 0bpasyBaHe Ha NOYBEHMUTE arperaTu.

Fpyna nokasarenu I

lpyna I (nokasaten 7). Ctatuu n goknaan, nybankyBaHu B Hay4YHW nsgaHus, pepepupaHn 1

MHOEKCUPAHN B CBETOBHOU3BECTHMU 6a3u AaHHW C Hay4Ha MHd)OpN\aLI,VIﬂ

r

Dimitrov, E., M.Nenov, T. Shishkov. 2022. Soil properties of Chromic Cambisols from the
Upper Thracian lowland in the Southern Bulgaria.

22" International Multidisciplinary Scientific GeoConference SGEM 2022, (nog neuart
NPUNOKEH cepTUdUKaT).

ISSN: 1314-2704

https://www.sgem.org/

Abstract
The paper deals with soil properties characterized the intrinsic peculiarity of studied
Chromic Cambisols from the Upper Thracian Lowland, in the Southern Bulgaria. To
fulfill the aim, a systematic survey and sampling have been carried out on the terrain
with conventional and organic systems of farming. Soil physical, chemical and
physico-chemical properties were discussed including the analyzed data for particle
size distribution, content and composition of organic substances, cation exchange
capacity, soil bulk density, soil particle density and porosity. The organic matter was
directly dependent on the local environmental conditions, the result of natural
bioactivity. Soil adsorbent was affected by acidification in the surface horizon so
there was evidence of initial destructive processes of the soil adsorption complex,
despite the relatively high degree of soil saturation with bases. The comparison
between conventional and organic farming showed that there was no statistically significant
difference in the studied soil indexes, that could be provoked by the farming system applied
at the trials.
A6CTpaKT

Mpoy4yeHn ca NOYBEHW CBOMCTBA, XapaKTepu3MpalLlM BbTPELIHOMOYBEHA MPUCHLLA
cneundryYHOCT Ha M3cneaBaHUTe IMBAAHO-KaHeneHn noysmn Chromic Cambisols ot
FopHOTpaKuMinckaTta HM3MHa, B KOXHa bbarapma. 3a nocturaHe Ha LenTa e U3BbpLIEHO
CUCTEMHO Mu3cneaBaHe W npoboHabupaHe Ha TepeHM C KOHBEHUMOHANHO M
OpPraHMYHO cucTeMn Ha 3emegenune. Ob6cbaeHW ca pesynTaTute Ha OGU3MYHY,
XMMUYHU N OU3UKO-XMMUYHU CBOWMCTBA Ha MOYBATA, BKAKOUYUTENHO aHANUTUYHUTE
AAHHW OTHOCHO rPaHYy/IOMeTPUYEH CbCTaB, CbAbP)KaHME U CbCTAaB Ha OPraHU4YHO
BEL,ECTBO, KaTMOHeH obmeHeH KanauuTteT, obemHa nNABTHOCT HA MO4YBATa,
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cneundmyHa NABTHOCT U NOPbO3HOCT. OpraHMYHATO BELLECTBO € NPSAKO NOBAMAHO OT
MECTHWUTE YC/IOBUS HA OKOJIHAaTa cpefa, pPe3ynTaT OT ecTecTBeHaTa HBMOAKTUBHOCT B
noysaTa. B NOBbPXHOCTHUA XOPWU3OHT € YCTAaHOBEHO, Y€ MOYBEHMAT afAcopbeHT e
3acerHar OT BKMCeNsBaHe, A0Ka3aTe/ICTBO 3a MbPBOHAYaIHM AECTPYKTUBHU NpoLecH
B MOYBEHUA aACOPOLUMOHHUA KOMMIEKC, BbMNPEKN OTHOCUTE/IHO BUCOKATA CTEMNEeH Ha
HacuuaHe Ha no4ysaTta ¢ 6a3u. Mpu cTaTUCTUYEcKaTa 06paboTKa CPAaBHEHNETO MEXAY
KOHBEHLUMOHANIHO W OPraHUYHO 3emedenne MoKasa, 4Ye HAMA CTaTUCTUYECKM
3HaUMMa pas/MKa B W3CNeABaAHUTE TOYBEHM MNOKasaTe/n, KoeTo aAa bbae
NPOBOKUPAHO OT HAaYMHA Ha NPUAaraHUTe CUCTEMU Ha 3eMeaenmne.
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Abstract

The paper examines physical and chemical properties in reclaimed soils result of
restoration practices took place in the surface mining industry in the region of the
“Mini Maritsa lztok”, Stara Zagora district in Southern Bulgaria. In brown-coal
surface mining, the overburden (the earth and rock sediments lying above the coal
seam) is first removed, and the exposed brown-coal (lignite) is then extracted.
Priority task for post mining operations is the environmental protection aiming at
the sustainable development, restoration and improvement of the environmental
conditions. To fulfill this aim, a systematic survey as well sampling was done of
overburden terrains including two soil profiles and three additional surface sites in a
stand of Robinia pseudoacacia. Samples were analyzed for particle size distribution,
content and composition of organic substances, cation excange capacity, soil bulk
density, soil moisture content at field sampling, soil particle density, porosity and soil
moisture content at different matric potentials.

In reclaimed soils the different sized mineral mechanical elements are inherited
during the technical activities of excavated materials. The organic matter in the
investigated reclaimed soils was not directly dependent on the local environmental
conditions but was result of technology of reclamation of landscape. The studied
reclaimed soils under Robinia pseudoacacia contain an amount of ancient organic
substances that cannot be decomposed, due to the nature of stable carbon. Despite
the high content of organic substances, soil particle density was identified also as
high particularly in the profile 1 at the depth 68-97 cm. This specific feature related
to the physical properties of reclaimed soils is probably due to the presence of
brown-coal particles involved in the mixed mineral materials have deposited in the
East Dump Site. The manifold relationship of bulk density and organic matter, total
porosity, gravimetric water content and hygroscopic water content was faint and
irregular.

The intrinsic peculiarity of high mobility of organic substances was identified and
the specific relationship within different fractions of extractable organic carbon.
Probably the relationship with bulk density is not clearly expressed in case of labile
organic matter not bound to the soil mineral part where content of extractable
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carbon was extremely very high. Humic acids by their molecular weight and
structure are very similar to those of fulvic acids being low molecular and with
predominance of aliphatic over aromatic moieties in their molecules.

Soil pH (H20) was diverse from acidic to neutral. Soil adsorbent was affected by
acidification so there was evidence of initial destructive processes of the soil
adsorption complex. Reclaimed soils were characterized by relatively high degree of
saturation with bases (67-82%) in profile 1 and very high saturation (81-95%) in
profile 2.

AbcTpaKT
Mpoy4yeHn ca GUINYHN U XMMUYHU CBOMCTBA Ha PEKYNTUBUPAHU MOYBU Pe3yaTaT Ha
Bb3CTaHOBUTE/IHU MPAKTUKKU, U3BBPLUEHM MNPU OTKPUT BbINeaobus B palioHa Ha
»MunHun Mapuua M3Tok”, obnact Ctapa 3aropa B HOxkHa bbarapus. Mpu oTKkpuUT gobus
Ha KadaBM BBINLLA OTKPUBKATA (3EMHWU U CKa/IHU CEAMMEHTU, Pa3MOJIOKEHU Hapg,
BbIULLHMA NAACT) NbPBO CE€ OTCTPAHABA W OTKPUTUTE KapsaBWU BbrAMLWA (NUFHMT)
cnen ToBa ce gobwusat. MNpuopuTeTHa AEWHOCT B MMHOA4O0OMBa € ona3BaHeTo Ha
OKO/NIHAaTa cpefa C Len yCTOMYMBO pasBUTME, Bb3CTaHOBABaHe M nogobpaBaHe Ha
YyCNoBMATA Ha OKoJIHaTa cpeda. 3a nNoCTUraHe Ha TasuM Uen € W3BbPLIEHO
CUCTEMATMYHO MPOYyYBaHE, KaKTO M B3eMaHe Ha Npobu OT TepeHW C Aeno3MpaHu
OTKPWMBKW, BKAKOYMTENHO ABa MoYBeHW npoduaa v Tpy AOMNBAHUTENHM MPUKOMKA B
HacaxaeHua ot Robinia pseudoacacia. [MMpobute 6Axa aHaAU3MpaHU 3a
pasnpefeneHne Ha MexaHW4YHMA CbCTaB, CbAbPXKaHME WU CbCTaB Ha OPraHUYHO
BELLeCTBO, KaTUOHEeH ObmeHeH KanauuteT, obemHa nABbTHOCT Ha MO4YBaTa,
CbAbPXKaHWE Ha No4yBeHa B/iara Mpu MoJiCKa BNaroeMHoCT, cneumnduyHa nabTHOCT,
MOPbO3HOCT W CbAbP)AHWE Ha MNo4YyBeHa Bfara MPUM  PasANYHU  MATPUYHM
noTeHUManu. B peKkynTMBMPaAHMUTE MOYBM PaA3/IMYHUTE MO pPasMep MexaHUYHU
bpakuumn ce yHacnegssaT MO BpemMe Ha TexHW4YeckaTa AeMHOCT Ha W3KonaHuTe
maTepuann. OpraHMYHOTO BELLECTBO B M3C/eABaHUTE PEKyATUBMPAHM MOYBU He
3aBUCU MpPAKO OT MECTHWUTE YC/IOBMS HA OKOJIHATa cpeja, a e pesyntar oT
TEXHO/IOTMATA 33 pPeKynTMBauua Ha naHawadTa. M3cnepBaHUTe pPeKyATUBUPAHM
noysu nog Robinia pseudoacacia cbabp)KaT KOAMYECTBO APEBHO OPraHUYHO
BELLECTBO, KOETO He MOXKe Aa 6bae pasrpageHo, Nopaan ecTecTBOTO Ha CTabUAHUA
Bbrnepos. Bbnpeky BUCOKOTO CbAbpKaHMEe Ha OPraHWMYHO BELLLECTBO, cneunduyHaTa
NABTHOCTTA Ccbwo belwe naeHTMOMUMPAHA KaTo BMCOKa, ocobeHo B npodwmn 1 Ha
AbnbounHa 68-97 cm. Tasum cneynduryHa XxapaKTEPUCTUKA, CBbP3aHa C GU3NYECKUTE
CBOWCTBA Ha PEKYNTUBUPAHWUTE MOYBM, BEPOSATHO Ce€ Ab/KM Ha HaNMYMETO Ha
YacTMUM OT KadsaBWM BBLIMLLA, BK/AOYEHWM B CMECEHMUTE MMUHEPASHM MaTepuany,
AenosupaHn B M3TOYHOTO cmeTuwie. Bpb3kata mexay obemHata NABTHOCT WM
OpraHM4YHOTO BELLECTBO, obuaTta NMOPbO3HOCT, rPaBUMETPUYHOTO Z
XUFPOCKOMUYHOTO  BOAHO  CbAbprKaHWe bewe cnaba UM HENOCTOAHHA.
NpoeHTudnumpaHa e npucbliaTa 0cCobEeHOCT Ha BMCOKaTa MOBWMAHOCT Ha
OPraHWYHUTO BELLECTBO W creuuduMyHaTa BpPb3Ka B Pas/IMYHUTE PpaKuMM Ha
eKCTpaxmMpaHusa opraHuyeH Bbraepos. BepoAaTHo Bpb3KkaTa ¢ o6emHaTa NAbTHOCT He
e ACHO M3paseHa B CAyyalh Ha NabuiHO OPraHMYHO BELLECTBO, HECBBbP3aHO C
MWHepasiHaTa YacT Ha MoYBaTa, KbAETO CbAbPKAHMETO Ha eKCTpaxmpyem Bbraepos,
€ M3K/IUYUTE/THO MHOTO BMCOKO. XYMWHOBUTE KUCENMHU MO CBOETO MOEKYHO
TErno W CTPYKTypa Ca MHOFO CXOAHM C Te3u Ha ¢ynBO KMCE/MHM, Tbi KaTo ca




HUCKOMONEKY/IHM U ¢ NpeobnasaBaHe Ha anndaTHM HAL, APOMATHM YACTU B TEXHUTE
MmoneKkynu. pH Ha nousata (H,O) Bapupa OT Kucena Ao HeyTpanHa. lMoyBeHMAT
apcopbeHT e 3acerHaT OT BKUCAABaHE, [O0KA3aTeNACTBO 33 MbpPBOHAYaNHM
OerpagaumoHHm npovecu Ha no4seHmA apcopbunoHeH KOMIJIEKC.
PekynTMBMpaHUTE MOYBM Ce XapaKTepusmpaT C OTHOCUTENHO BWMCOKA CTENeH Ha
HacuTeHocT ¢ 6a3n (67-82%) B npodun 1 U MHOro BUCOKA HacuTeHocT (81-95%) B
npodun 2.
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Abstract

The paper deals with contemporary approach of macro- and micro- morphological
diagnostic of the advanced soil forming processes in zheltozem podzolic
(pseudopodzolic) soils, according to their intensity and place of manifestation. The
complexity is driven and sustained by a combination of factors and tend to be case
specific of soil forming processes in soil characterized with features that have taken
hundreds or thousands of years to form. The aim is to apply the robust indicators
that endorse evolution of soils result of regional specific ambient environment. The
detailed diagnostic of zheltozem podzolic (pseudopodzolic) soils reveals leading soil
forming processes that put their marks in genetic horizons and reorganized
constituent which actually is a result of complexity of advanced soil formation.
Indication for lessivage process is the mobility of fine clay and its accumulation
particularly at the lower part of the illuvial horizon. Intensive and deeply affected
weathering process was identified in almost all soil horizons as well indication of
hydromorphic processes.

Ab6CTpaKT
Mpu cbBpemMeHeH MOAXOA4, 33 MAKpPo- U MUKPOMOPPOIOrMYHa AMarHOCTMKA
NPOy4YeHW ca €eBONOUMOHHO HanpeaHanuM noysoobpasoBaTenHU npouecn B
bATO3EM-NOA30IUCTN  (NCEBAOMNOA30NCTN) NOYBKU, CNOpPes, WHTEH3UBHOCTTA W
MACTOTO MM Ha NposABa. KOMNAEKCHOCTTa ce BAUAE M Bb3AENCTBA OT KOMBUHaLMA OT
daKktopn u obukHoBeHO e chneunduyHa 3a KOHKPETHUA cAydalt Ha MposiBa Ha
npouecuTe Ha noyBoobpasyBaHe B MNOYBaTa, XapaKTepusupawo ce C
XapaKTEPUCTUKM, YNETO GOPMUPAHE € OTHENO CTOTULM UK XMnagm rogmHun. Lenta e
[a ce NPUIOXKAT ACHU NbAHOLEHHN MHAMKATOPU, KOUTO NOTBBPKAABAT €BOIOLMNATA
Ha NoYyBMTe B pe3ynTaT Ha crneumduyHaTa 33 pernMoHa OKoJsiHa cpeaa. JeTannHarta
AMArHOCTMKA Ha KbATO3eM MOoA30/MCTM (NCeBAOMNOA30/IMCTM) MOYBM pPa3KpuMBa
BOAELWM No4YBOOOpPA30OBaTE/IHM NPOLECU, KOUTO OTneyaTBaT cBouTe benesn B
FEHEeTUYHUTE XOPU3OHTU W PEOPraHU3MpPaHUTE CbCTAaBHM KOMMOHEHTU, KOETO
BCbLLHOCT € pe3ynTaT OT KOMIMJIEKCHOCTTa MNpW €BOJIOLMOHHO HanpeaHano
noysoobpasyBaHe. MHAMKaUMA 3a NPOLLEC Ha IeCMBaXK € NOABUMKHOCTTA Ha ¢puHaTa
FMHA U HEeWHaTa akyMyiauua ocobeHo B A0/IHATA YacT Ha WUAYBUAZIHUA XOPU3OHT.
YCTaHOBEH € MHTEH3UBEH M MPOABEH B AbAOOYMHA NPOLEC Ha M3BETPAHE B MOYTU
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BCUYKMN NMOYBEHM XOPU3OHTU, KaKTO U MHAMKALMA 33 XMAPOMOPIHM NPoLEecH.
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Abstract

Soil erosion is the most serious soil degradation factor on the territory of Bulgaria.
Nearly 66 % of its area have slopes in a range greater than 3°. The predominant hilly-
mountainous relief and high slope degrees are prerequisites for development of
water erosion. The properties of the topographic surface as a conditioning factor of
erosion processes are evaluated in the current study on the example of the
Dzhebelska River watershed (Southern Bulgaria). The following morphometric
parameters are considered: basin relief, Melton index, slope and stream power
index (SPI). Slope length and steepness factor (LS factor) is calculated using the slope
degree and specific contributing area. The values vary between 0 and 43.36. The
results of the analysis of the morphometric parameters indicate high erosion
susceptibility in the upper and the middle part of the watershed but active erosion
can be observed too in the low part of the watershed, where first order streams
(Strahler’s method) flows directly to the river of fifth order. The current study is
done in GIS environment on the base of 12 m digital elevation model.

AbcTpaKT

MouyBeHaTa epo3vAa € eaAuH OT Hal-CepuosHUTEe AerpagauuMoHHW npouecu B
Bbarapus. Okono 66 % ot 3emuTe ca ¢ HakNoH Hag 3°. NpeobnaaaBalmUAT XbJAMUCTO-
NNAHUHCKN pened U BUCOKMTE CTOMHOCTM HA HAKNOHUTE ca MNpeanocTaBka 3a
pa3BUTME Ha BOAHa epo3uA. B HaAcToAWOTO M3cnenBaHe ca oueHeHM ocobeHocTuTe
Ha Tonorpadckata NOBbPXHUHA, KaTO YCNOBUE 3@ Pa3BUTME HA €PO3NOHHM NpoLecH,
Ha npumepa Ha baceiHa Ha p. Oxkebencka (lKOxHa Bbarapua). PasrnegaHun ca
cnegHuTe MopdOMETPUYHM NapameTpu: NpeBulleHma Ha peneda, MHAEKC HA MEeTOH,
HaKNOHM W WMHAEKC Ha cMAaTa Ha BogHuTe notouun (SPI). PaKTopbT AbBAKMHA U
HaK/MIOH Ha CK/NIOHA € U34YMCAEH C M3M0A3BaHe Ha HAK/JOHa M cneumduyHa naowl, ot
KoAaTo ce popmupa OTTOKBLT. [onydyeHUTe cToMHOCTUTE Bapupat mexay 0 n 43.36.
Pesyntatute OT aHanu3a Ha MOpPOOMETPUYHMUTE MNapamMeTpu MOKa3BaT BMCOKA
NoAATNIMBOCT KbM €po3MpaHe B rOPHUTE U CpeaHUTe YacTu Ha Bogocbopa. AKTUBHM
npouecn morat ga 6baaT HabaAaBaHM CblLO B A0/IHATa YacT Ha Bogocbopa Ha p.
Oxxebencka, KbAeTo MbpBM paHr nputoum (Nno metoga Ha Strahler) ce BauBat
OVPEKTHO B peKa OT neTu paHr. HactoawoTo nscnegsaHe e nssbpieHo 8 N'NC cpeaa,
Ha 6a3aTta Ha undpos moaen Ha peneda ¢ pesonoumna 12 m.
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Abstract

Hydraulic pedotransfer functions are tested and applied for estimation the spatial
variability and mapping of soil water retention characteristics of soils with
heterogeneous texture were estimated and mapped at field scale in the vicinity of
Sofia. The monitoring grid consisted of 41 points regularly distribured on area of 1
km2 comprised mainly of Deluvial meadow soil and partly of Cinnamonic meadow
and Cinnamonic forest vertisol-like soils. The distances between the points of the
grid were 100-200 m and covered cultivated and temporary non-cultivated area. The
total organic carbon content ranged from 0.7 to 2.5% in 0-20 cm soil layer and was in
average 1.3% in top 0-10 cm layer and 1.0% in 10-20 cm layer. The maximum values
were associated with the areas not cultivated for more than 40 years. The data for
soil moisture retention at suctions -33 kPa (W33) and -1500 kPa (W1500), soil
textural fractions and organic carbon content measured in the horizons of 4 soil
profiles were used to test pedotransfer functions. The best prediction for field
capacity (W33) was obtained using clay content (particles <0.002 mm, %) and total
organic carbon content as predictors, while the wilting point (W1500) depended
only on the clay content. The estimated values of field capacity, wilting point and
available water capacity of 0-20 cm soil layer in each grid point were used for
preparing field maps for these soil hydraulic properties.

Ab6cCTpaKT

Uenta Ha wu3cnegBaHeTo e Aa Ce TecTBaT W MNPUAOKAT nefoTpaHchepHU
XNAPoONorMiHM GyHKUMM 3a OLEHKA Ha NPOCTPAHCTBEHOTO BapmMpPaHe N KapTUpaHe Ha
XNAPONOrMYHMUTE MOKa3aTeNM Ha XeTeporeHHa MO MeXaHWYyeH CbCTaB MNOYBEHA
NMOKPUBKA B AeTanneH mawab Ha HMBO none. M3cnenBaHeETo e NPOBeAEHO B PalioHa
Ha bUBLLIETO ONMUTHO None Kpai c. JloseH, Copunitcko. MpekaTa 3a npoboB3nmaHe ce
cbCTOM OT 41 TOYKM Ha maow, ot 1 km? BbpXy obpaboTBaemn n HeobpaboTBaemm
nAowWM, NOKpMBAaWM B NO-ronsmata cu 4act [enysManHo-nnBagHa MoyYBa M B
oTAenHn Yactn KaHeneHo-nvBagHa M KaHeneHa-CMOAHULOBMAHA noyBu. O6wmAaT
opraHu4yeH Bbraepoa Bapupa ot 0,7 ao 2,5% B noBbpxHocTHUTE (0-20 cm) cnoese,
KaTo cpegHo e 1,3% B cnoa 0-10 cm un 1,0% B cnoa 10-20 cm. MakcumanHurte
CTOMHOCTM Ca YCTAaHOBEHW NpPM NAOWM, KOWUTO ca OBunanm HeobpaboTBaemu 3a
AOCTAaTb4Y4HO AbAbI Nepuos oT Bpeme. [laHHUTE OT M3MepeHUTe CTOMHOCTU Ha
Bogo3aabpKaHeto (W) npu noteHuman -33 kPa (W33) u -1500 kPa (W1500) B
XOPU3OHTUTE Ha YeTUpM nouYBeHW npodmna ca U3NON3BAHM 3a TeCTBAaHE Ha
nepoTpaHcdepHU GyHKLUKU OT PpPaKLMUTE HA MEXAHMYHUA CbCTaB U CbAbPHKAHMETO
Ha opraHuYHuA Bbraepos. MNpeaenHata noscka BnaroemHoct (W33) ce onpegens ¢
Hal-ronfAma A0CTOBEPHOCT OT CbAbPMKAHMETO HA rMHA (YacTuum <0,002 mm, %) u
opraHuyeH Bbraepon (%), Bna)kHocTTa Ha 3aBAxBaHe (W1500) camo ot
CbAbPrKAHUETO Ha rnHaTa. M3uncneHute ctorHoctM Ha W33, W1500 n ycsosemuar
BoAeH KanauuteT (W33 -W1500) Ha NOBbPXHOCTUTE CNOEBE B TOYKUTE OT MpeKaTa
Ha NpPobOB3MMaHe ca M3M0/I3BaHM 3a KapTMpPaHe Ha Te3n NoKasaTenu.
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Abstract
The paper deals with contemporary outcomes towards the perception of term Black
soils and awareness of this highly valuable soil resource. Their concept was razed
under the International Network of Black Soils under the FAO’s Global Soil
Partnership Framework, focusing on the updated guidance on conservation and
sustainable use in broad aspect of these soils as a World resource. The criteria
associated with Black soils are characterized with definition of Mollic horizon with its
specific chart colours, carbon content not less than 0.6%, base satutation over than
80% and well drainage. The concept of the term Black soils in Bulgarian soil
classification covers the soil group, which principally correspond to the Chernozems
type type generally localized in northern Bulgaria. However, the soil group with very
intensive black colour and the Mollic horizon, which is distributed in the southern
Bulgaria and is recognized in the national nomenclature as Smolnitza or Eutric
Vertisol also covers the FAO’s concept on Black soils. It seems that in Bulgaria, the
soils referred as Black soils differ in genesis, evolution and principals of soil functions
protection.
A6CTpaKT

O60CHOBAHO € CbBPEMEHHOTO Bb3MNpPMEMaHe Ha TepmuHa YepHuUTe MNo4YBu B
rnobaneH acnekT W O06LWECTBEHOTO OCb3HABAaHE W 3arpUMKEHOCT 3a TO3u
M3KNIOUYUTENHO LLEHEH MOYBEH pecypc. TaAxHaTa KoHuenuus bGewe obycnoBeHa OT
MexayHapogHaTa Mperka 3a YepHute noysun B PamKata 3a [nobanHo MapTHbOPCTBO
Ha MouBute KbM PAO, KaTo ce GOKycupa BbPXY CbBPEMEHHUTE HACOKMN 3a OMNa3BaHe
N YCTOMUYMBO M3MON3BAHE B HAl-LIMPOK aCMeKT Ha Te3M NOYBM KaTo CBETOBEH pecypc.
Kputepuute, cBbp3aHn ¢ YepHUTe NO4YBM, Ce XapakTepusmpaT c aAedPuHMpaHe Ha
Xxopu3oHTa Mollic ¢ HeroBuTe cneuMduUUHM  UBETOBU  XapPaKTEPUCTUKW,
CbAbP!KAaHNETO Ha Bbrepos He no-manko ot 0,6%, HacuwaHe ¢ 6a3m Hag 80% u
[06bp AapeHax. KoHuenuusata 3a YepHute nousu B bBbarapckata no4yseHa
Knacudmkauma obxealwa rpynata MNOYBM, KOATO OCHOBHO Ce€ OTHACA KbM TUN
YepHo3emu, oKannsmpaHn ocHoBHo B CeBepHa bbarapua. Obaye, rpynata no4ysm C
MHOTO MHTEH3MBEH YyepeH UBAT U Mollic Xopn3oHT, KoATo e pasnpocTpaHeHa B HOXHa
Bbarapus M cboTBETCTBA B HaLMOHA/NHATa HOMEHKNATypa Ha TMn CMOAHULM UK
Eutric Vertisol, cbuo nokpuea KoHuenumata Ha PAO 3a YepHute nousu. OueBUaHO
e, ye B bbarapua noysmuTe, OTHACAWM Ce KbM YepHUTe MOYBM, Ce€ pasnMyasaT Mo
reHesuc, eBONOLMA U NPUHLMNN Ha ONa3BaHETO Ha NOYBEHUTE GYHKUUMN.
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Abstract
Soil thermal properties regulate the thermal and water balance and influence the
soil temperature distribution. The aim of the current study is to present data on the
changes in the thermal properties of Cambisols at different ratios between the
water content and the air in the pore space under different vegetation covers in
mountain regions. The undisturbed soil samples were taken from the surface soil
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layers under grassland, deciduous and coniferous forests in three experimental
stations of the Forest Research Institute — Gabra in Lozen Mountain, Govedartsi in
Rila Mountain and Igralishte in Maleshevska Mountain. The soil thermal conductivity
(A), the thermal diffusivity (a) and the volumetric heat capacity (Cv) were measured
with the SH-1 sensor of a KD2Pro device at different matric potentials in laboratory
conditions. The thermal conductivity of the investigated soils was also measured
with the TR-1 sensor of a KD2Pro device at the transitory soil moisture in field
conditions. An increase in the thermal properties with the soil water content was
best pronounced for A and depended inversely on the total porosity. As the total
porosity increased with the soil organic carbon content and decreased with the
skeleton content, the lowest value of A was established in the surface horizons of
Dystric Cambisols (Humic) in the experimental station in Govedartsi. The soil thermal
conductivity increased with the depth under the deciduous forest (Gabra and
Igralishte) due to the lower soil organic carbon content (SOC) and the total porosity.
There were no such changes in the subsurface horizon under the grassed
associations. The increase in the heat capacity with the water content depended on
the SOC to less extent. In the horizons with a SOC of less than 1.5%, the changes in
the thermal diffusivity over the whole range of wetness were 1.7 times higher than
those with a higher SOC.

A6CTpaKT

TonnnMHHWUTE CBOMCTBA Ha NoYBaTa peryanpart TONAMHHUA U BOAHMA BanaHC U BAUAAT
BbpPXy pasnpeneneHneTo Ha TemnepartypaTa B noysara. [lpeacTtaBeHn ca OaHHM 3a
NpPoOMeHUTe B TOMAMHHUTE cBoMcTBa Ha Cambisols npu pasAnYHM CHOTHOLIEHUSA
MeXK4y BOAHOTO CbAbpXKaHME U Bb34yXa B NOPOBOTO NPOCTPAHCTBO NOA Pa3/NYHUTE
pPacTUTENIHM NMOKPUBKM B MAAHUHCKUTE panoHWU. HeHapylieHUTe no4yBeHM npobu ca
B3€TM OT MNOBBPXHOCTHUTE MOYBEHW CNOEBE MNOA NaAcUWa, LWUPOKOAUCTHU U
WUTNONINCTHWU TOPU B TPU ONUTHU CTaHUMKU Ha NHcTUTyTa no ropata — labpa B JloseH
nnaHunHa, lfosepgapuu B Puna nnaHmHa mn Urpanuwe B ManewesBcKa naaHWHA.
TonnonpoBoAUMOCTTa Ha noysaTa (A), KOedPUUMEHTLT Ha TonoNpPoBoANMOCT (a) U
06eMHMAT TonanHeH KanaumTeT (Cv) ca usmepeHu cbc ceHsop SH-1 Ha ycTponcTBo
KD2Pro npu pasnvyHM  MaTpuyHM noTeHuuann B nabopatopHu ycnosuA.
TonnonpoBoAMMOCTTa Ha M3CAeABaHUTE NOYBU € U3mepeHa M CcbC ceH3op TR-1 Ha
ypen KD2Pro npuM MOMEHTHa BJA*KHOCT HA MNo4yBaTa B MNONEBUM YC/OBUA.
YBenM4aBaHETO Ha TOMNJIMHHUTE CBOMCTBA C BOAHOTO CbAbPXKAHME HA NoYBaTa e Hal-
[06pe n3paseHo 3a A 1 3aBUCK 06paTHO NPOMNOPLMOHANHO Ha 0bLLaTa NOPbO3HOCT.
TblM KaTo 06LLaTa NOPLO3HOCT HAPACTBA CbC CbABPHKAHMETO HA OPraHUYEeH BbIIepos,
B NMOYBATa M HAaMansABa CbC CbAbPKAHMETO Ha CKeNeTa, Hall-HMCKa CTOMHOCT Ha A e
YyCTaHOBEHa B MOBBPXHOCTHUTE XOPU3OHTU Ha Dystric Cambisols (Humic) B onutHaTa
cTaHumAa B foBeaapun. TonnonpoBoAMMOCTTa Ha No4YBaTa HapacTBa ¢ AbaboymHaTa
nog, WWpoKoancTHaTta ropa (Mabpa n Urpanuiwie) nopagm No-HUCKOTO CbAbPrKaHME
Ha opraHuyeH Bbraepos B noyeaTa (SOC) wu  obwata nopbo3HoOCT. B
NoANOBbPXHOCTHMA XOPM3OHT NOA, TPEBHMUTE acouMaLMM HAMA TaKMBaA NMPOMEHMW.
YBe/NIMYaBaHETO Ha TOMIMHHMA KanauuTeT C BOAHOTO CbAbpPrKaHWE 3aBUCKM B MO-
manka creneH ot SOC. B xopusoHTute ¢ SOC no-manko ot 1, 5%, npomeHute B
KoeduuMeHTa Ha TONNOMNPOBOAMMOCT B LLe/INS AMana3oH Ha BAAXKHOCT ca 1, 7 nbTH
NO-BMCOKM OT Te3n ¢ no-smcok SOC.
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Abstract

The aim of the study was to evaluate the microbiological soil parameters of the
topsoil layer of cultivated and non-cultivated Haplic Chernozems and Kastanozems.
The amount of the main groups of soil microorganisms and the enzyme activity (B-
glucosidase and phosphatase) of the soils were determined. The amount of
heterotrophic microorganisms, bacteria utilizing mineral nitrogen and microscopic
fungi, as well as the enzyme activity of the soils were higher in the non-cultivated
areas. The numbers of cellulose decomposing microorganisms in Kastanozems were
higher compared to Haplic Chernozems from which it can be assumed that the
cellulose decomposition was more intensive in this soil.

AbcTpaKT

Llenta Ha M3cnepBaHeTo € Aa Ce OUEHAT U CPAaBHAT MUKPOOMONOTMYHUTE NOYBEHM
NMoKasaTtenm B TMOBBLPXHOCTHUSA CAOM Ha obpaboTtBaemn wn HeobpaboTBaemu
N3nyxeHn n KapboHaTHM YepHosemun. OnpeaeneHun ca KONMYecTBOTO HA OCHOBHUTE
rpynu MOYBEHUM MUKPOOPraHM3IMWM WM €H3UMHATa aKTUMBHOCT (B-ritoKko3uaasHa u
docdartasHa). YucneHocTTa Ha XeTepoTPOPHUTE MUKPOOPraHM3MK, baKTepuuTe,
YyCBOABAWM MWHEpPaneH as30T M MMUKPOCKOMUYHUTE bbKU, KaAKTO U €eH3MMHaTa
aKTMBHOCT Ca NO-BMCOKWU Mpu no4ysuTe oT HeobpaboTtBaemu naowm. KonnyecrsoTo
Ha Ueny/no30pasnaralmnTe MUKPOOPraHM3MM € MNo-BUCOKO npu  KapboHaTHus
YepHo3em, OT KOETO MOXe Aa ce NpeanosioxKu, Ye Npu Ta3um no4ysa pasnaraHeTo Ha
uenynosaTa NpoTMya € No-roiaMa UHTEH3UBHOCT.
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MwutoBa, M., C. Pycesa, E. Aumutpos. 2021.

CTpYyKTypeH aHan13 1 onpeaensHe Ha BOAOYCTOMYMBOCTTa Ha Npoba oT AsyBuanHo AnBagaHa
noYsa, CMeceHa B Pas/IMYHO CbOTHOLLIEHWNE C Pa3/IMYHN OPraHUYHKU OTNaabLM.
MouyBO3HaHMe, arpoxmmus u ekonorusa, 55 (3-4), 29-34.

WoS, CABI, ISSN: 0861-9425
https://soilscience-bg.org/page/bg-topmenu/about.php?lang=BG

Abstract

Reduction of soil organic carbon stocks is one of the major threats to the
environmental and economic functions of soils. Carbon sequestration and changes in
the physical and chemical characteristics of Bulgarian soils as a result of addition of
organic waste from agriculture, household and industry have not been well studied.
The report presents data on the structure of Alluvial meadow soil with addition in
proportion 1:9 different organic wastes (cattle manure, sheep manure, biochar,
compost, textile sludge and sewage sludge). The structure was evaluated by the size,
configuration, distribution and water resistance of soil aggregates in samples of the
mixtures tested, incubated at a constant humidity of 10% for 21 days.

It was established that all six tested organic additives have increased the water
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resistance of soil aggregates as assessed by two indicators — the ratio of mean-
weighted diameters of water stable and dry aggregates (MWDR) and the ratio of the
specific surface area of dry and water stable soil aggregates (Sd/Sw). The best effect
was found for the additions of cattle manure and sludge from a wastewater
treatment plant.
AbcTpaKT

HamanaBaHeTo Ha 3anacuTe OT OpraHWyeH BbINIEPOA B NoyBaTa € egHa oT
OCHOBHUTE 3aniaxy 3a EKONOTMYHUTE U MKOHOMMYECKM O(YHKUMKM Ha MouYBUTE.
YcBOSIBAHETO Ha BbI/1EpPod U NPOMEHUTE BbB GUUKO-XUMUYHUTE XapaKTEPUCTUKMK
Ha ObaArapckute MNo4YBM B pe3ynTaT Ha AobaBAHE Ha OpraHMYHM OoThaabuu OT
CeNCKOTO CTOMAHCTBO, 6MTa M NPOMMULINEHOCTTA He ca Aobpe npoyyeHn. N3cneasaHa
e CTPYKTypata Ha AnyBManHO AvMBafHa no4ysa C AobaBeHW B CbOTHoleHue 1:9
Pas/INYHN OpraHMYHW OTNaAbUM (roBexau Top, OBYM TOP, OMOBBINIEH, KOMMNOCT,
yTalika OT TeKCTU/IHa nHAycTpua n ytanka ot NMCOB). CTpyKTypaTa e oueHABaHa Yypes
pa3mepa, KoHOUrypaumaTa, pasnpeaeneHMeTo 1 Bo40YCTOMUYMBOCTTA Ha NOYBEHUTE
arperat B npobu OT u3cneaBaHUTe CMecKu, MHKYOUpaHM Npu NOCTOAHHA BAAXKHOCT
ot 10% B npoabaxKeHMe Ha 21 AHM. YCTAHOBEHO €, Ye M LWecTTe MU3cneaBaHu
OpraHMYyHM [06aBKM NOBULWIABAT BOAOYCTOMYMBOCTTA Ha MNOYBEHUTE arperatu,
OLLeHeHa Ypes ABa MHAMKATOPA — CbOTHOLLEHME Ha cpeaHOo-NpeTerneHnTe AnameTpu
Ha BogoycTonumsuTte M cyxute arperatm (MWDR) M cbOTHOLWEHME Ha BbHLUHATA
cpeAHa OTHOCMTENIHA NOBBPXHOCT Ha CyxuTe M BoAoycTonumsmTe arperatv (Sd/Sw).
Hali-0obbp edekTbT e nonyyeH oT Aob6aBAHETO Ha roBeXAu TOp M yTalKa oT
TEKCTUNHaTa NPOMMULLIEHOCT.
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Shishkov, T., E. Dimitrov. 2021.

Contemporary diagnostic and classification of zheltozem podzolic soils in Strandzha
Mountain, Bulgaria.

Journal of Balkan Ecology, 24 (1), 5-14.

WoS, CABI, ISSN: 1311-0527 (print)

https://en.ecobalk.com/

Abstract

The paper deals with main physical, chemical and physico-chemical soil cha
racteristics that endorse specific evolution of soils in Strandzha mountain in the
most south-eastern region of Bulgaria. We indicate the complexity and fragmentary
of the process of the organic matter decomposition, which is the result of natural
bioactivity. The reasons for this are strongly acid chemical reaction (pH) and
seasonal conditions due to the low drainage. Difference between traditional genetic
and modern quantitative classifications contributes to be organized deeper
knowledge and objective experience in correlation based on diagnostic and
contemporary principles. Complexity of soil genesis and soil forming processes in the
Zheltozem Podzolic (Pseudopodzolic) soils has been improved at the soil
classification. In World Reference Base for Soil Resources (WRB) until 2014, the soil
was classified as there was an indicative Argic horizon. That has been changed
following the updated definitions in WRB 2015 and followed by elimination of Argic
horizon in the soil.

A6CTpaKT
MpoyyeHM ca OCHOBHM PU3NYHU, XUMUYHU U PUNKO-XUMUYHU XapPaKTEPUCTUKMU,
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KOMTO OnNMncBaT cneundmryHaTa eBoIloUMA B MOYBK B paioHa Ha CTpaHA4Ka NNaHWHA B
torom3ToyHa bbarapuA. YCTaHOBEHM ca KOMMAEKCHOCTTA M GparMeHTHOCTTA B
npoueca Ha pasrpakjaHe Ha OpPraHWYHOTO BeLLeCTBO B pe3ynTaT Ha ecTecTBeHaTa
6M0aKTUBHOCT. MpUUYMHUTE 33 TOBA Ca CMIHO KUcena noyseHa peakums (PH) n Ha
HUCKATA CTeneH Ha MHPUATPaALMA Ob/KALWM Ce Ha Ce30HHUTEe ycnosuA. PasanumaTta
MeXay TpaAuUMOHHATA TeHeTUYHa W CbBpPEeMEHHATa KO/MYEeCTBEHA MOYBEHMU
KnacuduKaumm M3NCKBa NO-3a4bNO0YEHN 3HAHWUA U eKcnepTeH onuT, Ha 6a3aTta Ha
CbBPEMEHHA AMAarHOCTMKA WM MNPUHUMNIM 33 Knacudukauma. KomnnekcHocTTa Ha
reHesuca v Bpb3KaTa ¢ No4Boobpa3oBaTeIHUTE MPOLECU HA KbATO3EM-NOA30/INCTU
ncesBgonNoA30/MCTM MOYBM € C YCbBpeMeHeHa Knacudpukauma. B CeeToBHaTa
PedepeHTHa 6a3a 3a nouseHn pecypcu (WRB) go 2014 r. noysaTa e KnacupumumpaHa
KaTo MMa KBannduKaTop Argic XOopn3oHT. ToBa yCnoBUE CE NPOMEHM B C/IeACTBME Ha
ycbBpemeHeHu aedunHuumnm 3a knacudumkauma sbs (WRB) 2015 r., 1 CbOTBETHO TO3M
baKT enmmuHMpa Argic XOpM30HT KaTo KBanMUKATOP B U3CNe[BaHUTE NOYBW.

ri1

Mitova, M., E. Dimitrov, S. Rousseva. 2021.

Susceptibility to Erosion of Soils in the Catchment of Dzebelska River (East Rhodopes).
Conference proceedings of selected papers Water resources. Forest, Marine and Ocean
Ecosystem, 21 (3.1), 531-537.

Scopus, ISBN: 978-619-7603-24-8

https://doi.org/10.5593/sgem2021/3.1/s13.66

Abstract

Soil erosion is the most serious soil degradation on the territory of Bulgaria.
Estimated average annual potential soil loss from sheet water erosion in Bulgaria
amounts to 902.5 million tonnes. Over 68% of the territory of the administrative
region of Kardzhali (East Rhodopes) is characterised by risk of sheet water erosion
exceeding 100 t/ha y. The paper presents assessments of susceptibility to erosion of
soils in the catchment of the Dzhebelska River (Eastern Rhodopes). The assessments
are based on the USLE approach, which was adapted for Bulgarian conditions and
integrated with GIS. It is established that the soil erodibility values of the soils
distributed in the catchment area of the Dzhebelska River (Eastern Rhodopes),
assessed as K-factor values vary from 0.005 to 0.042 t ha h / ha MJ mm. The largest
percentage share (47%) of the lands in the catchment area of the Dzhebelska River is
characterized by medium to high susceptibility to erosion (0.03-0.04 t ha h / MJ ha
mm). Lands with low susceptibility to erosion (0.01-0.02 t ha h / MJ ha mm) have the
lowest percentage share (1.72%).

A6CTpaKT
Epo3uAaTa Ha noyBaTa e Hali-cepno3HaTa Gopma Ha Aerpajaumnsa Ha TepuTopmaTa Ha
Bbarapma. OueHKaTa OT cpegHoroauliHaTa NoTeHUMaNHa 3aryba Ha NoyBa OT BOAHA
epo3una B bbarapua sb3ansa Ha 902,5 munmoHa ToHa. Hag 68% oT TeputopmaTa Ha
agMUHUCTPaTUMBHA obnact Kbparkanu (M3TouHM Poaonu) ce xapaktepusmpa C pUCK
OT BOAHA epo3ua, Bb3M3alku Hag 100 t/ha roguwiHo. MpeactaBeHy ca OLEHKM 3a
€PO3MOHHMA PUCK Ha NoYBUTE BbB BogocHopa Ha p. Axebencka (M3touHm Pogonn).
OueHKkuTe ca H6a3npaHn Ha YHMBEPCA/IHOTO YpaBHEHWE 3a NOYBEHU 3arybu, KomTo e
afanTupaH 3a 6barapckuTe ycnosma u e uHterpupaH B NMC cpepa. YctaHoBeHM ca
CTOMHOCTMTE HA NOAATAMBOCTTA HA NOYBUTE KbM epo3npaHe, pa3npoCcTpaHeHU BbB
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Bogocbopa Ha p. Odxxebencka (M3TouHM Poponwu), oueHEHW KaTo CTOMHOCTU Ha
nHaekca K-factor, sapupaiikn ot 0,005 ao 0,042 t ha h / ha MJ mm. Hal-ronam
npoueHteH paan (47%) oT nnowTa Ha Bogocbopa Ha p. [dxebencka ce
XapaKTepum3ampar CbC cpeaHa A0 BUCOKa NoAaTAnMBoCT KbM epo3us (0,03-0,04 t ha h /
MJ ha mm), a ¢ Hali-HUCBK NpoueHTeH Aan (1,72%) ca 3emuTe ¢ HACKa NOAATIMBOCT
Kbm epo3ua (0,01-0,02 t ha h / MJ ha mm).

ri2

Dimitrov, E., T. Shishkov. 2021.

Trace elements and soil properties in haplic luvisols from Southern Rhodope mountains
under pinus sylvestris.

Conference proceedings of selected papers Water resources. Forest, Marine and Ocean
Ecosystem, 21 (3.1), 569-577.

Scopus, ISBN: 978-619-7603-24-8
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Abstract

Study on the trace elements in Haplic Luvisols and trends of their migration have
been carried out in the sites localized at altitude of 1200m in the most Southern part
of the Rhodope Mountains bordered to Greece. In that region, there are no
industrial or mining enterprises so the technogenic pollution is not expectable to be
found. Heavy metal concentrations in the mineral soil vary depending on
concentration in parent rock. Content of trace elements was determined after acid
dissolving (HF+HCIO4) and respectively their concentrations by atomic absorption
method. Data on laboratory analysis show that behavior of trace elements in the
studied soils was influenced by pH, organic matter and by the content of clay
fraction characterized with high adsorbing surface area. Cu content increased at
depth, due to the prevalence of the intensity of its migration downwards over the
intensity of migration upward to the surface. The accumulation of Zn and Pb in the
surface horizons, especially in the litter of the needles, was related to their stable
complexes with organic matter, due to their disposition to form rather ionic bond
than covalent one. The distribution of Cu, Co, Ni, Cr decreased in the surface
horizons, which coincided with the fine clay fraction content in soil horizons. The
high amount of Pb (44 mg/kg™ dry mass) in the upper horizons and (114 mg/kg™ dry
mass) in the litter showed the need of its monitoring in that region.

A6CTpaKT
Mpoy4yeHn KOHUEHTPALMM HA MUKPOENEMEHTU M TAXHATA MUrpauma B noysm Haplic
Luvisols, nokanusmpaHu Ha HagMopcKa BucounHa ot 1200 m B B Hali-t0XKHaTa 4acT Ha
Popgonute, rpaHuyelwta ¢ Mpuma. B T03M perMoH HAMA NPOMULLIEHU UAU MUHHMU
npeanpuATUA, Taka Ye He ce OYakBa Aa 6bae YCTaHOBEHO TEXHOMeHHO 3aMbpCcABaHe.
KoHUEeHTpauumTe Ha TEXKKM METaIM B MUHEPATHUTE NOYBM BapMpaT B 3aBUCUMOCT OT
KOHUEHTpauuATa B OCHOBHATa cKana. CbAbpKaAHMETO Ha MUKpoOesemMeHTUTe ce
onpegena cnen pastBapAHe B KucennHa (HF+HCIO4) v cboTBEeTHO TexHuTe
KOHUEHTpauumM no aTtomHo-abcopbumoHeH meTton. [aHHuTe oOT nabopaTopHuUTe
aHaNN3M MOKA3BaT, Ye NOBeAEHUETO Ha MUKpOoesieMeHTUTe B U3cieiBaHUTe MOYBU
ce BAusAe oT pH, opraHMYHOTO BELLECTBO WU CbAbPKAHMETO Ha rAnHecTa dpaKkuums,
XapaKTepu3mpalla ce ¢ BUCOKA aacopbupalla noBbpxHOCT. CbabprkaHMeTo Ha Cu ce
yBenuMyaBa B AbnboumHa, nopaau npeobnasaBaHETO HA MHTEH3MBHOCTTA Ha
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MUTpaLMATa My HafoAny HaA WHTEH3UMBHOCTTA HA MUrpauvAaTa Harope Kbm
noBbpPXHOCTTa. HaTpynsaHeTo Ha Zn u Pb B NOBbPXHOCTHUTE XOPU3OHTM, OCOHEHO B
WIrNOINCTHATa NOCTENNATA, € CBbP3aHO C TEXHUTE CTabUIHM KOMMNAEKCUM C OPraHUYHO
BELLeCTBO, MOpPaAW CKAOHHOCTTAa MM A3 06pasyBaT MNO-CKOPO MOHHA BpPb3Ka,
OTKOJIKOTO KoBaneHtHa. PasnpegeneHnero Ha Cu, Co, Ni, Cr Hamanasa B
NOBBPXHOCTHUTE XOPM3OHTU, KOETO CbBMaZa CbC CbAbPMKAHMETO Ha ¢UHHATA
rnMHecta ppaKkuma B NoYBEHUTE XOPU3OHTU. BucokoTo Konmyectso Pb (44 mg/kg-1
cyxa maca) B ropHuTe xopm3oHtTM un (114 mg/kg-1 cyxa maca) B nocrtensata nokasa
Heob6Xx04MMOCTTa OT MOHUTOPUHT B TO3U PaMOH.
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Tomczyk, A, Szewczuk-Karpisz, K, Sokolowska, Z , Kercheva, M, Dimitrov, E. 2020.
Purification of Aqueous Media by Biochars: Feedstock Type Effect on Silver Nanoparticles
Removal.

MOLECULES, 25 (12), 1-13.

Scopus, ISSN: 1420-3049

https://www.mdpi.com/1420-3049/25/12/2930

Abstract

Due to the harmful effects of nanoparticles in the environment, their effective
removal from aqueous media is of great importance. This paper described the
research on the silver nanoparticles (Ag-NPs) sorption on biochars obtained from
different feedstock types. The sorbents were produced through pyrolysis (double-
barrel method) of the vineyard (BV), paulownia tree (BP), and tobacco (BT). BV
exhibited the highest specific surface area, porosity, value of variable surface charge,
and content of surface acidic functional groups among the used biochars. The
pseudo-second order model best described the obtained adsorption kinetics,
whereas the Freundlich model accounted for the registered adsorption data. The Ag-
NPs removal was highly efficient in the case of BV, especially in the nanoparticle
concentration range 50-500 mg/L. Thus, this biochar can be considered as an
ecofriendly, effective, low-cost organic adsorbent, potentially used in the aqueous
media purification.

Ab6cCTpaKT
Mopaay BpeAHOTO BbL3AEWCTBME HA HAHOYACTULMTE B OKOMHATA cpeda, TAXHOTO
epeKTMBHO OTCTpPaHABAHe OT BOAHA CpeAa € OT rossmo 3HadeHue. M3cneaBaHa e
copbumaTta Ha cpebbpHU HaHouacTuuM (Ag-NPs) Bbpxy 6MOBBINEHWU, NONYYEHU OT
pas3nnyHK BUA0Be cypoBuHU. CopbeHTUTe ca Npon3BeaeHM Ype3 NMpoamnsa (metoaa
Ha [ABOWHWA Bapesn) Ha n1030BM Npbyku (BV), naynosHua (BP) wn TioTioH (BT).
BuoBbraeH oT N1030BM NPbYKM BV e ¢ HaM-BMCOKM CTOMHOCTM Ha cneumdpuyHa
NMOBBPXHOCT, MOPbO3HOCT, MPOMEH/IMB MOBLPXHOCTEH 3aPAA4 U CbAbp)KaHME Ha
NOBBPXHOCTHU KUCENNHHU PYHKLMOHANHU Tpynn cpea, U3NoN3BaHUTe MmaTepuanm ot
6uoBbrneH. MoaensbT OT BTOpM NCEBAO-MOPSABK Hall-g4obpe onuceBa nosyyveHaTta
KMHEeTMKa Ha agcopbums, aokato mogensT Ha Freundlich otumTta peructpupanute
AaHHKM 32 agcopbuma. OTcTpaHABaHeTO Ha Ag-NPs e BUCOKOoedEeKTUBHO B Clyval Ha
BV, ocobeHo B AMana3oHa Ha KOHLLeHTpauma Ha HaHovacTMum 50-500 mg/L. Mo To3u
HaYyMH NoNyYeHUa BUOBDBINEH MOXKE [a Ce CYMTA 3@ eKONOTUYeH, epeKTUBEH, €BTUH
opraHuyeH aacopbeHT, NOTEHUMANHO U3MN0A3BaH NPU NPEeYUCTBaHe Ha BOAHU Cpeau.
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Abstract

The objectives of the study are to discuss and provide appropriate climatic and soil
characteristics and crop parameters for decision making on maize irrigation relative
to five agro-climatic regions in the form of: a) quantiles of inter-annual and inter-
regional variability of precipitation and ETO; b).Bulgarian maps with average
precipitation and average reference evapotranspiration ETO; c) Bulgarian soil classes
in terms of texture, field capacity, wilting point and total available soil water (mm m-
1); d) validated crop ET modelling parameters, as limiting dates of local maize
development stages, appropriate crop coefficients Kc and soil water depletion
fractions for no stress p. Finally, the conventional maize irrigation depths are
compared with that simulated through the validated soil water balance (SWB)
WinISAREG model application to identified agro-climatic regions.

Considered ETO and precipitation are the main climate variables that influence crop
water requirements for irrigation. However, irrigation requirements are also
influenced by soil characteristics, mainly FC, WP and TAW, and crop parameters, as
rooting zone depth, validated Kc - coefficients and p — fractions relative to the crop
development stages and respective limiting dates. All these parameters are also
required input for SWB and irrigation scheduling WinISAREG, PILOTE and others
model application. Map of Bulgarian soils and results of previous studies support
identification of soil classes of small, average and large water holding capacity for
each agro-climatic regions.

AbcTpaKT
Llennte Ha n3cnepBaHeTo ca ga obcbaM M NpenocTaBu NOAXOAALM KAMMATUYHU U
NOYBEHM XAPAKTEPUCTUKU M MAapaMeTPU Ha KYATypuTe 3a B3EMAHE HAa pelleHuA 3a
HanosiBaHe Ha ULAPeBMUA MO OTHOLWEHME HA NEeT arpoKAMMATUYHWU palioHa nog,
dopmata Ha: a) KBAaHTUAM Ha MeXAayrogvwHata W  MexXAaypernoHasnHaTta
NPOMEH/INBOCT Ha Banexute u ETO; 6) 6bArapCckM KapTu CbC CPEAHU BaNeXu U
cpegHa pedepeHTHa eBanoTpaHcnupaumnsa ETO; B) 6barapcku noysBeHM Knacose no
OTHOLUEHME Ha TEKCTypa, NOJIEBU KanauuTeT, TOYKa Ha M3CbxBaHe W 06LWa Hain4YHa
noyseHa Boga (mm m™); r) BaAMAMPaHM NapameTpu 3a MogenvpaHe Ha ET Ha
KyATypaTa, KaTo OrpaHMYyaBalM [AaTM HAa MECTHUTE eTanM Ha pa3BUTME Ha
LapesuuaTta, nogxoaswm koebumumeHTn Kc Ha KyntypaTta 1 ppakunm Ha n3vepnBaHe
Ha BogaTa B Mo4yBaTta 3a JINMca Ha cTpec p. Hakpasa, KOHBEHUMOHANHUTE AbAO0OYMHN
Ha HanoABaHe Ha UapeBMUaTa Ce CpaBHABAaT C Te3W, CUMY/IMPAHMU uYpes
npunoxeHneto Ha mogena WinISAREG Ha BanugupaHusa sBogeH 6anaHc Ha noyBaTa
(SWB) B unaeHTUPUUMPAHM arPOKAMMATUYHU pPernoHun. Pasrnexkpganmat ETO wu
BaJIe}KUTE Ca OCHOBHUTE KIMMATUUYHM NPOMEHINBU, KOUTO BAUAAT BbPXY HYKAMUTE OT
BOAA Ha KynTypute 3a HanosBaHe. M3ucKBaHWATA 3a HanosBaHe obaye Cblio ce
BAIMAAT OT XapaKTePUCTUKUTE Ha no4vsaTa, rnasHo FC, WP 1 TAW, n napameTpuTte Ha
KynTypaTa, KaTo AbnboOYMHA Ha 30HATa Ha BKOpeHABaHe, BanuaumpaHm Kc -
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KoedUUMEHTU 1 p - GpaKLUM MO OTHOLLEHME Ha eTanuTe Ha pa3BUTUE Ha KyaTypaTa u
CbOTBETHUTE OrpaHMyaBalUy Aatn. BcMukm Te3m napameTpu CbLlo Ca 3a4bKUTENEH
Bxoq, 3a SWB u nnaHupaHe Ha HanoasaHe WInISAREG, PILOTE wn apyru mozenu
npunoxeHua. Kaptata Ha ObArapckuTe MOYBM W pesyatTaTute OT NpeauLllHu
npoy4YBaHWA nogrnomarat MaeHTMOULUMPaHETO Ha NOYBEHM KNACOBE C MaibK, cpeaeH
W ronsm BoA03aAbprKall, KanauuTeT 3a BCEKM arPoKJIMMaTUYEH PanoH.
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Abstract

The soil erosion is considered as one of the most serious environmental problem in
a global scale. The development of the process could have negative impact on water,
vegetation and ecosystem as a hole, as well as to influence on the quality of life. If
the process is not mitigated in long term it could change the topographic surface and
to trigger geomorphological hazards. The researches on soil erosion require analyses
of large volume of information about soil properties, topographic surface,
precipitation and land use. In the current research GIS technology is used for
building the data base, spatial analyses and visualization of the results. The Universal
Soil Loss Equation (USLE) is applied in Map Algebra and spatial distribution of soil
loss is presented. The results are considered in relation to land use, particularly
arable lands and vineyards. The application of computer technology provide
opportunities for easy processing of data and updating the model by adding new
data which can be used by territorial planning experts, local authorities and farmers
in the planning process, monitoring and mitigating the soil erosion.

Ab6cCTpaKT
Epo3uATa Ha noysaTta ce cyMTa 3a €4ANH OT HAl-CEPUO3HUTE EKONOTMYHU Npobiemu
B CBeTOBeH Malab. Pa3BuTMeTo Ha TO3M Mpouec MOXKe Aa UMa OTpULATEsIHO
Bb34EMNCTBME BBPXY BOAATA, PACTUTENHOCTTA M EKOCUCTEMATA KATo LAIO, KAaKTO U Aa
NnoBAMAE BbPXYy KAYECTBOTO Ha KMBOT. AKO €pO3MOHHUTE npouecu He b6baar
OrpaHMYEeHN B ABATOCPOYEH MNAaH, MOXKe Aa ce CTUrHe A0 NPOMeHU B Tonorpaduarta
Ha peneda, npean3BMKBAMKM OMACHOCTU OT reomopdosiorMyeH xapakrep.
N3cnepBaHMATA HacovyeHM B Ta3M HACOKA M3WUCKBAT aHA/IM3M Ha ronsam obem ot
nHdopmauma 3a CBOWCTBAaTA Ha Mo4yBaTa, TomnorpadCcKka MOBBPXHOCT, BANEXMU U
HauMHM Ha 3emenonssaHe. M3non3saHu ca Feorpadpckm MHGOPMALMOHHU CUCTEMM
(TUC) 3a cb3gaBaHe Ha 6a3a AaHHW, NPOCTPAHCTBEHU aHANM3M U BM3yanM3aumMa Ha
nonyyeHute pesyntatute. B ,Map Algebra”e TecTBaHO YHMBEPCANHOTO ypaBHEHUE
3a no4yseHu 3arybu (USLE), KaTo e npeacTaBeHO NPOCTPAHCTBEHOTO pasnpeneneHune
Ha noyseHu 3arybu cneactemne ot eposma. PesyntatuTe ca pasrneaaHn BbB BPb3Ka C
HauMHWUTE Ha 3emenon3BaHe, ocobeHo ob6bpaboTBaemuTe nAOWM U No3ATA.
MpunaraHeTo Ha KOMMNIOTbPHM TEXHONOTMW MNPEefOoCTaBA Bb3MOXKHOCTM 3a JiecHa
06paboTKa Ha JAHHWM M aKTyanusupaHe Ha mozena ypes3 fo6aBsAHe HA HOBU [aHHM,
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KOMTO moraT Aa 6baaT M3M0A3BaHW OT eKCnepTu Mo TEPUTOPMANHO NAAHUPAHE,
MECTHM BNacTn n pepmepu B NpoLLeca Ha NAaHNUPaHe, MOHUTOPUHT U CMeKYaBaHe Ha
€pOo3MOoHUTE NpoLEecH.
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Abstract

This paper discusses interpretation of variables on study of organic matter,
physicochemical properties and agrochemical characteristic of strongly leached
chernozem, formed in the region of Kavarna in NE Bulgaria. The composition of
organic matter is used as evidence of advanced and specific balance of soil processes
in the steppe zone as well as biological activity. Total organic carbon (%) was
recognizable even at the depth of profile. With regard to the agrochemical
characteristic the study of the potential nitrogen-supplying capacity of the soil
(nitrification capacity), was carried out to determine the capabilities of the particular
site (plot) under optimal nitrification conditions, yield available nitrogen in nitrate
form. For this reason, it was followed in dynamics (7th, 14th, 28th, 56th days). The
highest value of mineralized nitrogen (an average of 29.67 NO3z mg.1000 g) was
reached at 56th days of incubation period.

AbcTpaKT

[ANCKYTUPAHN Ca U UHTEPTPETMPAHN CTOMHOCTU OT U3C/eABaHUA Ha OPraHUMYHOTO
BELWecTBo, PU3NKOXMMUYHN CBOWMCTBA U arpOXMMMUYHU XapPaKTEPUCTUKU HaA CUJTHO
N3NYXKEH YepHo3em, opMupaH B palioHa Ha KasapHa B CeBepounsToyHa bbarapus.
CbCTaBbT Ha OPraHMYHOTO BELLECTBO € A0KA3aTe/ICTBO 33 HamnpeaHan u cneunduyeH
6anaHc Ha NOYBEHW NPOLECU B CTEMHATa 30Ha, CbLLO M 32 BUONOrMYHA AaKTUBHOCT.
O6wumAT opraHMyeH Bbraepoy, (%) 6elwe yctaHoBeH A0pyu B AbA60YMHA Ha npoduna.
Mo OTHOWEHME HA AarPOXMMUYHUTE XaPaAKTEPUCTUKKN Belle NpoBeAeHO U3cnenBaHe
3a MNoTeHUManeH KanauuTeT Ha MoyBaTa 3a OCUrypsiBaHe C a3oT (KamauuTeT Ha
HUTPUGUKaLMA), 32 YCTaHOBABAaHE Ha KanauuTeTa Ha KOHKPETHOTO MACTO (napuen)
NPy ONTUMANHN YCNOBUA Ha HUTpUUKaLMA, YCBOMM a30T B HUTpPaTHa dopma. C Tasum
Luen Toh e npocneneH B AnHamuka (7, 14, 28, 56 aHu). Hail-BMCOKaTa CTOMHOCT Ha
MUHepanunsmnpaH asot (cpeaHo 29,67 NO3; mg.1000 g) e gocTurHaTa Ha 56-us AeH ot
WHKY6aLMOHHMA Nepuoa.
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Abstract
The paper deals with the diagnosis of soils with sandy clay loam texture. We
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conducted the research in the non-flooded flat old terrace along the Maritsa river in
the Thrace plain in southern Bulgaria. The terrain is characterized with lithic
discontinuity occur in former alluvial sediments that change from sandy clay loam to
clay loam texture of parent materials. The experimental data, soil conservation
practices and new definition of diagnostic horizons after World Reference Base
(WRB) for Soil Resources prove the objective nature of soils developed on alluvial
plain. The soil texture becomes finer with depth, resembling illuvial horizon.
However, the morphologic features did not testify to clay illuviation or clay coatings
as evidence of initial translocation from surface to subsurface horizons. We
described the formation of adjoining soils with transitional properties on the old
fluvial plains that are not subject or have limit to classification. In the case of
vulnerable soils like Fluvisols, the soil capacity to function sustainable is very
Important for the concepts of classification.

Ab6CTpaKT

MpoyyBaHWATa 3acAraT AMArHOCTMKATa Ha MOYBM C /IEKO MACHYHO-FIMHECT
MexaHW4YeH cbcTaB. M3cneaBaHMATA ca NpoBeAeHW B He3asIMBHAaTa pPaBHMHHA MO-
CTapa Tepaca NO MNopeynmeto Ha peka Mapuua B Tpakuickata HU3MHA B HOXKHa
Bbarapusa. TepeHbT ce XapakTepusupa C HeeAHOpPoAHM Mo cbcTaB lithic
noysoobpasyBaly MaTepmanin, KOUTO Ca OTIOKEHUA OT aNlyBMANIEH NPOU3XOA, U Cce
NMPOMEHAT OT JIEKO MNACBYHO-TAMHECT KbM JIEKO F/IMHECT MEXaHMYeH CbCTaB Ha
aNyBMANHUTE OT/NOXKEHUA. EKCnepuMeHTanHW [AaHHKW, NPAKTUKM 3@ OMasBaHe Ha
noysaTa M HoBaTa AedUHULMA HA AMATHOCTUYHUTE XOPM3OHTU crnopes CBeTOBHaTa
pedepeHTHa 6a3a (WRB) 3a nouBeHM pecypcu AoKa3BaT 0OEKTUBHUA XapaKTep Ha
noysuTe, OPMUpPAHN BbPXY aNyBUaNHA PaBHUHA. MEXaHUYHUAT CbCTaB HA NoYBaTa
cTaBa no-puH B Abnb6OYMHA, HanoaobAsal, wayBuaneH Xopu3oHT. Obaue,
MOPPONOrMYHUTE XAPAKTEPUCTUKU HE CBUAETE/ICTBAT 3a W/OBUMPAHE Ha WA UK
FMMHECTM KIOTAHWM MO arperatute, KaTo [AOKA3aTe/NCTBO 3a MNbPBOHAYaNHO
npeaBuKBaHe OT NOBbPXHOCTTA Ha NOYBATA KbM NOAMNOBBPXHOCTHU XOPU3OHTU. Hue
onucaxme o6pa3yBaHETO Ha MpPUAENalLM MNOYBM C MNPEXOLHM CBOMCTBA BbPXY
CTapuUTe pPeYHM pPaBHWHM, KOWUTO He nogaexal WAM MMAT OrpaHMyeHue 3a
KnacuduumpaHe. B cnyyan, Ha ya3BMMM MOYBM KATO anyBmanHute nousum Fluvisols,
CcnocobHOCTTa Ha no4ysaTa Aa GYHKUMOHMPA YCTOMYMBO € MHOFO BaXKHO OT reAHa
TOYKA Ha KOHUEeNuMATa UM 3a Knacudukaums.
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Abstract
Net irrigation requirements (NIR, mm) that fully satisfy crop development and yield
formation are basic in irrigation systems’ design and management. Bulgarian
practice usually adopts the irrigation scheduling developed by Zahariev et al. (1986)
that provide information on 31 crops and 97 irrigation regions (IR). Years, having
probability of occurrence of an irrigation depth PI=10, PI=25 and PI=50%, were
considered. To cope with climate uncertainties and drought aggravation, simulations
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were performed for past (1950-1980) and present (1951-2004) weather conditions
of unified Agro-Climatic AC regions. In former studies the irrigation scheduling
simulation WinISAREG model was calibrated for maize using data from long-term
experiments carried out in fields of diverse soil, climate and management
conditions. Optimal AC regions were defined on the grounds of average reference
evapotranspiration totals for July-August relative to the period 1951-2004 ETolul-
Aug. Thus, EToJul-Aug served as an indicator of regional NIR and IR unification into
AC regions. The impacts of soil properties were characterised by total available soil
water TAW, being “small” if TAW=116, “average” if 136<TAW<157 and “large” when
173<TAW<180 mm m-1. NIR were computed by model application to soils of small
and large TAW in each AC region and 1951-2004 period. Results indicate that when
EToJul-Aug increases from 260 to 330 mm, NIR in “average” demand year (PI=50%)
increase from 160 to 310 mm for soils of “small” TAW. Relative to 1951-1980,
unified conventional irrigation demands were compared to those simulated. Results
showed that the former were mostly in the range of those derived by model
simulations. It was concluded that the model took better into account the impact of
climate change and different TAW. Maps illustrate findings of the study over country

”n u

territory in “an average”, “a moderately dry” and “a very dry” season.

Ab6cCTpaKT
HeTHuTe HanoutenHn Hopmu (NIR, mm), KOMTO 3a40BONSABAT HAMb/AHO HYXAWUTE Ha
CE/ICKOCTOMAHCKMUTE KYNTYpU, Ca B OCHOBA 3@ MPOEKTUPAHETO M ynpaBAEHUETO Ha
HanouTenHUTe cuctemu. TpaAMUMOHHO, B ObarapckaTa NpakTUKa ce WM3nonas3BaT
NONIMBHUTE PEXUMWN U HANOUTE/IHUTE HOPMW Ha 3axapueB n KonekTus (1986), komTo
Ce OCHOBaBaT Ha MOJICKN eKcnepuMeHTH, nposeaeHun npes nepmnoga 1950-1980 un Ha
eBanoTpaHCNMpaumATa Ha KynTypaTta, M34MCAEeHa MO ypaBHeHMeTo Ha [dennbantos.
MybankyBaHaTa KHUra Ha 3axapueB ce CbCTOM OT Tabaumum ¢ nHdopmauma 3a 31
KyATypn m 97 nNOAMBHWM palioHa, KOMUTO Ca W3MNO/3BAaHM 33 MNPOEKTUPAHETO W
eKkcnaoaTayumaTa Ha HauMoHanAHWUTe HanouTenHu cuctemm o 1990r. B cnyyasa ca
B3€TU NpeasBua rogmHuTe ¢ obesneyeHOCT Ha HanouTenHata Hopma PI=10, PI=25 un
PI1=50%. YcTaHOBEHUTE KAMMATUYHWU MNPOMEHU U TeHAEeHUMW KbM 3acyllaBaHe
npeaus3BMKBAT HECUIYPHOCT B YMpaB/ieHWMETO Ha HanoABaHeTo. 3a cnpasAHe C
npobsiema ca OCbLIECTBEHM CUMYIALMK C modena Ha NoauBHUA pexxkum WinlSAREG
3a ycnoBuATa Ha MuHanua (1950-1980) u HactoAwms (1951-2004) knumat 3a
obeauHeHn arpoknmMmaTnyHmn AC paroHu. Mpu npeaniuHn nscneasaHna WinlSAREG
bewe KannbpupaH 3a LapeBMLA HaA OCHOBAaTa Ha JAaHHM OT Ab/TOCPOYHMU
eKCNepumMeHTH, NpoBeseHM B MnoseTa NpeacTaBaABalM pa3HOOOpa3HM MOYBEHM,
KAMMATUYHU U yNpaBAEHYECKM YCIOBMA NpU HanoasaHeto. OntumanHute AC
panoHn ca peduHUMpPaHM Ha OCHOBAaTa Ha OCpefHeHaTa CymapHa eTaNOoHHa
eBanoTpaHcnmMpauma 3a A 1 asryct EToJul-Aug 3a nepuoga 1951-2004. Mo T03M
HayMH cpeaHata cymapHa ETolJul-Aug e npunoskeHa 3a obeaunHsABaHETO Ha
HanouTeNHU paloHM Ha “3axapueB” B neT arpokaMmaTtuyHu (AC) panoHn n e
M3MNoa3BaHa 3a MHAMKATOP Ha PernMoHasHaTa HeTHa HanouTenHa Hopma NIR (Tabn.
1). BansaHMeTo Ha cBOMCTBaTa Ha MoyBaTa BbPXy HYXAUTE OT HanosBaHe ca
XapaKTepusnpaHu Ypes n3nonsBaemmusa BogeH 3anac TAW, mm m-1, Koito e “HUCBbK”
ako TAW=116 mm m-1, “cpegeH” aKko 136<TAW<157 wu “Bucok”, KoraTto
173<TAW<180 mm m-1. CvbortBetHMTe NIR, mm, 3a nepuoga 1951-2004 ca




n3yuncsieHu ypes npunoxeHne Ha mogena WinlSAREG 3a rpynuTe noyBu C HUCHK U
Bucok TAW BbB Bcekm AC pailioH. Pe3yntatmte MNoOKa3BaT, Ye Korato cpeaHaTa
cymapHa EToJul-Aug HapactBa oT 260 go 330 mm, HeTHaTa HanouTe/ Ha HOpMa Ha
uapesuua NIR 3a nousute ¢ “HucbK” TAW ce yBennyasa ot 160 Ha 310 mm npes
“cpepHata” roanHa (PI=50%). ToBa CblLLLECTBEHO HapacTBaHe OTPa3sABa BAUAHMETO Ha
KAMMATUYHOTO pasHoobpasne B 3emenenckuTe TepuTopun Ha bbarapua Bbpxy
HanoABaHeTO Ha uapesuuarta. [lo OTHoOWeHMe Ha MUHanMA Kaummat 1951-1980,
TPAAULNOHHUTE HAaNOUTE/IHM HOPMM Ha ,,3axapueB” ca 06eANHEHN N CPABHEHU CbC
cumynupaHuTe (Tabn. 2). PesyntatuTe NoKasBaT, Ye HyXAWUTE OT HanosBaHe Mo
“3axapues” ca B AnanasoHa Ha uameHeHue Ha NIR, ycTaHOBEHM Ype3 NPUIOKEHMETO
Ha mogena B nose4vyeto cayydyauTte. B 3akntoveHme, cumynnpanmte NIR nokpusaT no-
LUMPOK AManasoH Ha KosiebaHMA OTKOIKOTO CbOTBETHUTE HOpMM Ha “3axapues”, T.e.
MOZENbT 0TYMTa No-gobpe BAMAHMETO Ha KAMMATUYHUTE MPOMEHU U Ha PA3/IMKUTe
BbB BOA033a4bprKalLMA KanauuteTr Ha noysata TAW. CbCTaBeHM Ca M KapTh Ha
naumcnenute NIR c 0603Ha4eHO MecTononoKeHne Ha MeTeopPoNOrMYHNTE CTaHLUMM,
MonnsHUTEe M MUKPOKAMMATUUYHN PAMOHM, KOWUTO OHarneasBaT pesyntatute oOT
nscneaBaHeto. Te NOKas3BaT ACHO HACTbNUAUTE MNPOMEHM B OYepTaHMATA Ha
“BnaxkHuTe” UM “cyxm” 30HM, XapaKTepusMpaHM Ype3 CbOTBETHaTa HeTHa
HeobxogmMmocT oT HanosBaHe NIR Ha TepuTopuATa Ha cTpaHaTa npes “cpeaHa”
(1970), “ymepeHo-cyxa” (1981) u “Han-cyxa“ (2000) roanHa 3a 54-roguieH nepuoa.

Fpyna nokasatenu I

Fpyna I (nokasaten 8). Ctatum u goknaam, nyb6anKyBaHu B HepedepupaHU CNUCAHUA C
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Abstract
W pracy przedstawiono mozliwo$¢ modelowania danych uzyskanych metoda
spektroskopii fluorescencyjnej w procesach kompleksowania kwaséw huminowych
meta lami ciezkimi. Badania interakcji prowadzono dla kwasu huminowego
wyizolowanego z gleby, a takze dla szerokiego zakresu stezenn wybranego jonu. Do
analizy danych zasto sowano dwa rdéwnania obrazujgce rdzne teorie
kompleksowania fluoroforéw. Wyniki badan pokazaty, ze do najprostszych modeli
wskazane byto zastosowanie modyfikacji uwzgledniajgcych obecnos¢ populacji
dostepnych i niedostepnych fluoroforéw. Zmodyfi kowane réwnanie pozwalato
wyznaczyc¢ ilosSciowe parametry kompleksowania oceniajgce stabilnos¢ powstajgcych
zwigzkéw. Jednoczesnie, rdéwnanie to umozliwito uwidocznienie rdznic w
kompleksowaniu przez rézne grupy fluoroforéw.

A6cTpaKT
MpeacTaBeHa € Bb3MOMKHOCTTA 33 MOAE/IMPaHEe Ha [aHHM, NOJyYeHW ypes




bnyopecueHTHa CMEeKTPOCKONUA MpPUM  KOMMNEKCcoobpasyBaHETO HA XYMMHOBM
KMCENIMHU C TEXKU MmeTanu. lNpoBegeHn ca MpoyyBaHMA 33 B3aMMOLEWNCTBME Ha
XYMWUHOBA KWUCE/IMHA, M30/IMpaHa OT No4yBaTa, KAKTO WM 3a WWPOK AManasoH oT
M3bpaHM WMOHHW KOHUEHTpPauuMW. 3a aHaNM3 Ha f[aHHUTE ca M3NOoA3BaHW [Be
YPaBHEHMUs, OTpasABalM pPas3/IMYHM TEOpUM Ha KomnnekcoobpasyBaHe Ha
dnyopodop. Pesyntatute oT nscaenBaHeTO NOKas3BaT, Ye 3a Hal-NpocTuTe MoAEeNn e
nNpenopbymMTeNHO Aa ce npunarat moguduKauuu, Kato ce B3eme Mnpeasus,
HaAnMYMeTo Ha nonynauMa OT  Ha/IM4HM UM HejocTbnHu  dpayopodopu.
MoanduumpaHoTo ypaBHEHME MO3BO/ABA 43 Ce OnpeaenaT KOAMYEeCTBEHUTE
napameTpu Ha  KOMM/eKcoobpasyBaHETO, OUeHABAMKM  cTabunHoOCTTa  Ha
0b6pasyBaHUTE CbeaANHEHMA. B CbLLOTO Bpeme TOBA YpaBHEHWE HAMPaBM Bb3MOXKHO
BM3Ya/IM3MPAHETO HA PA3/IMKUTE B KOMMNIEKCUTE OT PasnunyHu rpynu ¢payopodopwu.
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Abstract

W pracy przedstawiono mozliwosci wykorzystania spektroskopii FTIR do oceny
interakcji szerokiego zakresu stezen jondw Zn(ll) z kwasami fulwowymi pocho dzenia
glebowego. Zaprezentowane wyniki pokazujg, ze zastosowana metoda umozliwia
zweryfikowanie rodzaju struktur chemicznych biorgcych udziat w procesie wigzania
me talu. Zmiany obserwowane na zarejestrowanych widmach wskazujg takze na
mozliwo$¢ analizy mechanizmu oddziatywania poprzez obserwacje rdznic potozenia
wybranych pasm absorpcji. Zaréwno ocena potozenia, jak i intensywnosci
specyficznych pasm po zwala na szczegétowg interpretacje procesu interakcji w
odniesieniu do zréznicowanych warunkdow srodowiska np. stezenia metalu czy pH.

Ab6cCTpaKT

MNpeacraBeHW ca Bb3MOMKHOCTUTE 3a M3MN0s3BaHe Ha FTIR cnekTpocKonuma 3a oueHKa
Ha B3aMMOZAENCTBMETO B LUMPOK ANANa3oH OT KOHUeHTpaumu Ha Zn (Il) MoHu ¢ dynso
KUCENMHKN, NOAYy4YeHW OT noysata. [lpeacraBeHuTe pe3ynTaTtM MNOKA3BaT, ue
M3MON3BaHUAT METOA MO3BOJIABA Aa CEe MPOBEPM BUAA HA XMMMUYHUTE CTPYKTYpPW,
y4yacTBallM B npoueca Ha MeTasiHO cBbp3BaHe. [pomeHuTe, HabaogaBaHU BbPXY
3anMCcaHUTEe CNEKTPMU, CbLLO MOKA3BaAT Bb3MOXHOCTTA 33 aHa/IM3MPaHe HA MexaHU3ma
Ha BAMAHME 4pe3 HabngeHWe Ha pPasAMKUMTE B No3uuMaTa Ha u3bpaHuTe
abcopbuUMOHHM neHTU. KaKTo oueHKaTa Ha Mo3uMumaATa, Taka M MHTEH3UBHOCTTA Ha
cneunmdryHM  NIeHTM N03BOAsSBAa NoAPOOHO Tb/IKyBaHe Ha npoueca Ha
B3aMMOAEINCTBNE BbB BPb3Ka C Pa3/IMYHM YCNOBMA Ha OKOJIHATa cpena, Hanpumep
KOHLEHTpaumMa Ha meTan nam pH.
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Abstract
This paper discusses interpretation of variables on study of organic matter and
physicochemical characteristic of two soils strongly leached and clayer chemozems
(karasoluk), formed in the steppe zone region of Kavarna town in Northeastern
Bulgaria. The composition of organic matter is used as the evidence of advanced and
specific balance of soil processes as well biological activity. Total organic carbon (C%)
was recognizable even at the depth of profiles.

AbcTpaKT

MpeactaBeHo e 06CbXKAAHE C MHTEpnpeTMpaHe Ha CTOMHOCTM NpPU NoKasaTenn ot
n3cnefiBaHe Ha OPraHMYHOTO BELLECTBO U PUBNMKOXMMUYHUTE XapPaKTEPUCTUKKU Ha
[BE TMOYBM, CUJIHO W3NY)KEH YepHO3eM U T[/IMHECT YepHo3em (Kapaconyk),
obpasyBaHM C yC/lOBMATA HA CTenHa 30HAa B palkioHa Ha rpag KaeapHa B
CeBepoustoyHa bbarapuma. CbCTaBbT HA OPraHMYHOTO BELLECTBO € M3MO0/I3BAHO KaTo
[lOKa3aTe/ICTBO 3a HanpeaHan u cneunduyeH 6anaHc Ha NOYBEHUTE NPOLECH, KAKTO
n 32 6uosnornyHa akTMBHOCT. OBLWKNAT opraHmyeH Bbrepos (C%) bewe yctaHoBeH
A0pu B AbN60YMHA HA npodunute.

22

Kercheva, M., K. Doneva, E. Dimitrov, St. Stoinov, T. Shishkov. 2018
Thermal properties of clay soils with different humus content from Sofia field.
19th International Conference of International Humic Substances Society “Humic
Substances and Their Contribution to the Climate Change Mitigation”, 16-21 September,
2018, Albena Resort, Bulgaria. Book of Proceedings, 114-115.
ISBN: 978-619-90189-3-4

Abstract
Thermal characteristics of clay soils with different humus content from the Sofia
field were estimated by applying the model of De Vries at soil water contents at
different suctions. The influence of humus content on water retention
characteristics were quantified by statistical relationships. The influence of water
content on the apparent thermal diffusivity of the surface humic horizon was
estimated by applying the Harmonic method on longterm soil moisture and
temperature field data measured in one of the studied sites.

A6CTpaKT

TONANHHMN XapaKTEPUCTUKM HA TIMHECTM NMOYBU C PA3/INYHO CbAbPXKAHME HA XYyMYC
oT CopMNCKOTO Mone ca OUEHEeHM 4Ypes3 npuaaraHe Ha mogena Ha De Vries npwu
B/IQXKHOCTU, MONYYEHU CNnef NPUAOKEHO OTPMLUATENHO HanaraHe. CbabpKaHUETO Ha
XYMyC BAuAe BbpPXYy BOAO334bPXKAHETO, onpeaeneHo KoJAMYeCTBEHO 4pes
CTaTUCTUYECKM 3aBUCUMOCTU. CbabpKaHMETO Ha BOAA B MOYBaTa B/MAE BbPXY
npuBMAHaTa TONMHHA ANY3MA HA NOBBPXHOCTHMUA XYMYCEH XOPU3OHT U € OLEHEHO
ypes npuaaraHe Ha XapMOHMYEeH MeToh OT peauvua OaHHW 33 BAAXKHOCTTA U
TemnepartypaTta Ha noysaTa B MOJICKM YC/IOBMA, U3MEPEHUN B e4HO OT U3cneaBaHuTe
mecrTa.




23

Dimitrov, E., M. Kercheva, T. Shishkov, E. Filcheva, R. Sechkova. 2018.
Soil organic matter and exchange cations composition of clayey soil from southeastern part
of the Sofia Valley.
19th International Conference of International Humic Substances Society “Humic
Substances and Their Contribution to the Climate Change Mitigation”, 16-21 September,
2018, Albena Resort, Bulgaria. Book of Proceedings, 93 -95.
ISBN: 978-619-90189-3-4

Abstract
Three clayey soils Haplic Fluvisol Eutric, Haplic Cambisol and Bathycalcic Vertisol
from Southeastern part of the Sofia Valley and the Northwestern foot of the Lozen
Mountain under different land use in one agro-climatic region have been selected to
present characteristics of soil organic matter, exchange cations and soil texture in
connection with soil formation. Organic carbon content in the surface horizons
ranges from medium to high and in the depth sharply decreases the third profile.
The total sum of cation exchange capacity in the study profiles is very high due to
textural classes.

AbcTpaKT
Tpu npoduna Ha No4YBM C TEKKO-TAMHECT mex. cbeTaB Haplic Fluvisol Eutric, Haplic
Cambisol n Bathycalcic Vertisol ot toronstouHaTa yact Ha CopuinckaTa KOTNOBUHA U
ceBepo3anafHoOTO NoAHOXKMe Ha Jlo3eHCKaTa NaHMHa, M3bpaHu Npu pPasanyH TN
3emenon3BaHe OT eAuH W Cbll, arpokAMMaTMyeH paloH, ca npeacTaBeHu
XapPaKTEPUCTUKMUTE Ha MOYBEHOTO OPraHWMYHO BELWLECTBO, OBMEHHUTE KAaTUOHU W
MEXaHMYHMA CbCTaB Ha MNo4YBaTa BbB BPb3Ka C no4yBoobpasyBaHETO WM.
CbAbpKAHMETO Ha OpraHWYeH Bbrnepos B NOBLPXHOCTHUTE XOPM3OHTU Bapupa oT
cpeaHo A0 BMCOKO, a B Ab/60YMHA psA3KO HamanAga B Tpetma npooun. Cymute Ha
obwmsa obMeHeH KanauuTeT Ha KaTUOHU B U3C/1eABaHUTE NPOPUANTE € MHOTO BUCOK
06ycnoBeH OT KnacoBeTe MexXaHU4YeH CbCTaB.
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M. Cybulak, A. Tomczyk, Z. Sokotowska, P. Boguta, K. Skic, K. Szewczuk-Karpisz, M. Kercheva,
E. Dimitrov. 2018.
Wykorzystanie spektroskopii ftir i metod miareczkowych do oceny struktury chemicznej
wybranych biowegli.
Nauka i przemyst — lubelskie spotkania studenckie, 608-610.
ISBN: 978-83-227-9369-5

Abstract
Biowegiel otrzymuje sie w procesie pirolizy biomasy rdznego pochodzenia. W
niniejszej pracy przedstawiono wptyw substratu na parametry fizykochemiczne oraz
strukture chemiczng biowegla. Materiatem badawczym byt biowegiel otrzymany ze
zrebkéw drzewnych oraz t6z winogronowych. Na podstawie otrzymanych wynikdéw,
m.in. zawartosci grup funkcyjnych, wartosci catkowitego zmiennego tadunku
powierzchniowego oraz widm spektroskopowych FTIR stwierdzono, ze rodzaj
uzytego wsadu znacznie wptywa na wtasciwosci fizykochemiczne powierzchni
biowegla oraz jego strukture chemiczna.

AbcTpaKT
BuoBbrneH ce nonyyaBa B npoueca Ha NMpoamsa Ha 6Buomaca OT pas/inyeH
npousxod. lMpeacTaBeHO € BAMAHMETO Ha cybcTpaTa BbpXy OUIMKOXMMUYHUTE
napameTpu U XMMWUYHaATa CTPYKTypa Ha 6uosbraeH. MaTepuanbT 3a UscneasaHe e




6MOBbINIEH, NOJIyYEH OT AbPBECEH YMMC W NO030BM MPBYKU. Bb3 OCHOBA Ha
NoNy4YeHUTE Pe3ynTaTW, BKJOYUTENHO CbAbPMKAHUETO Ha (YHKUMOHANHU Tpynwu,
CTOMHOCTTAa Ha 0bwmMa NpomMeHaMB MNOBbPXHOCTEH 3apag u FTIR cnekTtpute, ce
YCTAaHOBM, Y€ TUMbT Ha W3NO0N3BaHUA 3apsafd 3HAUYMTENHO BAMAE BbpPXY
OUBNKOXMMMUYHUTE CBOMCTBA Ha MOBBbPXHOCTTA Ha OBMOBBI/IEHA M HEroBaTa XMMWUYHA

CTPYKTYypa.
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B/ia’KHOCT Ha 3aBAXBaHe Ha OCHOBHM NOYBEHM TUNOBE B Bbarapws.

En.c6opHuk "NMOYBATA 1 arpoTexHonorMmTe B npomeHawma ce ceaT", 589-595.
ISBN: 978-619-90560-0-4
http://www.issapp-pushkarov.org/sites/default/files/pictures/confrence 2015.pdf

Abstract

Wilting point of soil is one of the major soil hydraulic characteristic. It determines
the amount of unavailable for plant water and depends on soil texture and soil
particles composition. The study presents new data for wilting point measured by
pressure-membrane apparatus of nine soil profiles representative for some main soil
units in the country. The data are compared with archive information for this
parameter obtained for the same soil units by the same method or by vegetation
trail with barley.

AbcTpaKT

Bna)KHOCTTa Ha 3aBsAXBaHe € eAHa OT OCHOBHUTE BOAHOPU3NYHUN XapaKTEPUCTUKM Ha
noysaTa, KOATO onpeAensa Ko/AMYecTBOTO Ha yCBOAemaTa OT pacTeHMATa BoAa U e
TACHO CBbp3aHa C MEeXaHU4YHMA CbCTaB WM CTPYKTypa Ha nousaTa. lpeactaBeHu ca
HOBM AaHHW 3a TOYKaTa Ha 3aBAXBaHe, M3MepeHa C membpaHHa npeca Ha AeseT
noyseHun npoduna, NpeacTaBUTENHM 33 HAKOM OCHOBHM NOYBK B CTpaHaTa. [laHHUTe
ce cpaBHABAT C apxuMBHa MHPOpmauMa 3a TO3M MapameTbp, MOAYYeH 3a CbluUTe
MOYBM MO CbLNA METO UM NO BEreTaLMoHHa OMNKUT C e4eMUK.

Fpyna nokasatenm I

Fpyna I (nokasaten 11). MNyb6anKyBaHa rnaBa OT KOJIEKTMBHA MOHorpaduma
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M. Kepuesa, E. Aumutpos, K. [loHeBa, E. Beansaposa, M. lNywkosa, T. LUnwkos. 2021.
XMAPONOrUYHU XapaKTEPUCTMKM HA NOYBM OT MAAHMHCKM PANOHM MPU Pas/iMyeH HauuH Ha
3emenon3BaHe - Mnasa 1 B KHUra TONAMHHM CBOMCTBA Ha MOYBM MPU PA3ANYHU HAYMHWU HA
3emMeno/i3BaHe 1 MeMopupaHe.
MN3patenctso PSSE ,MabnmwCaliCet — EKo”, Codusa, 9-24.
ISBN: 978-954-749-121-2

AbcTpaKT
XnpponorMyHMTe CBOMCTBA HA MNOYBaATa OTpPa3ABaT CTPYKTypaTa Ha MOPOBOTO
NPOCTPAHCTBO, KOETO OOWMKHOBEHO Ce pasrnepa KaTto CbBKYMHOCT OT MOpU C
pasnyHn pasmepu, popmn 1 cebp3aHocT (Dexter, 1988; Letey, 1991; Horn et al.,
1994; Rabot et al.,, 2018). Cpepn d¢akTOopuTe, BAUAEWM BbPXY POPMUPAHETO Ha
noysBeHaTa CTPYKTypa, @ OTTaM M Ha XMAPOJIOTMYHMUTE CBOWMCTBA HA Mo4BaTa, Ca
XMOPONOTUYHUAT peXxum (pesyBaHe Ha NepmoauTe Ha HaBNAXKHABAHE U M3CbXBaHe),



http://www.issapp-pushkarov.org/sites/default/files/pictures/confrence_2015.pdf

Ha/MuMe Ha OPraHUYHO BELLECTBO, XMMMWYHUAT CbCTaB Ha MOYBEHWUTE YacTUUM,
6MoN0orMyHaTa akTMBHOCT M Pa3BUTMETO Ha KopeHoBaTa cuctema. KamauuteTbT Ha
noysaTta Aa 3a4bpKa BoAa ce onpenensa n oT MOLLHOCTTA Ha NOYBEHMA CNon, opmu
paH B pe3ynTaT Ha reHesunca M epo3maTa Ha noysata. [pu NoYBMTE OT NAAHUHCKUTE
pPaloHW, CbLIECTBEHO BAWSAHUE  BbPXY XUAPONOTMYHUTE  YCAOBUS  MMaAT
Tonorpadcknte 0COBEHOCTU, METEOPO/SIOTMYHUTE YC/IOBMA M HAYMHBT  Ha
3emenonsBaHe (Heiskanen, Makitalo, 2002). MoBeyeTo OT M3cC/AeABaHMATA BbPXY
XNAPONOrMYHUTE CBOMCTBA HA FOPCKN NOYBU OT MAAHUHCKUTE PaiOHM ca HaCOoYeHMU
KbM OLEHKA Ha MocaeacTBMATa OT MpoOMAHaTa Ha HayMHA Ha 3eMernosi3BaHe,
Hanpumep nNpeBpPbLIAHETO Ha 3aj7eceHa ropcka naow, B obpaboTBaema
Ce/ICKOCTOMaHCKa UK B Naculle, nocseaBallo 3asecaABaHe MM Bb30OHOBABaHE Ha
ropu (Chandler et al., 2018). MHoro 13cnegBaH1a NOKa3BaT, Ye NOYBUTE NOA ropcKa
PacTUTENIHOCT CEe XapaKTepM3MpPaT C NO-BMCOKA CKOPOCT Ha MHOUATPaLUA Ha BodaTa
N MO-MaNbK NOBbPXHOCTEH OTTOK B CPaBHEHME C MOYBMTE Mo APYr BUA PacTUTENHA
nokpueka (Weiler, Naef, 2003; Jost et al., 2012). Hama MHoro uscneaBaHuA 3a
ponnaTa Ha AbPBECHUA BUA BbPXy NOYBEHUTE XUAPONOrMYHU CBOWMCTBA, BbMPEKUN Ye
Ca yCTaHOBEHM pa3nunums Mo OTHOWEHWE Ha KOpeHoBaTa CUCTeMa, aKyMy/IMpaHeTo
Ha OpraHW4YHO BeLLEeCTBO M NoyBeHaTa buoTa (Heiskanen, Makitalo, 2002; Wahl et al.,
2003; Bens et al., 2007; Jost et al., 2012). Cnopea Hsakou asTopu (Chandler et al.,
2018), edpeKTbT OT HauMHA Ha 3eMerno/i3BaHe, KaTo Hanpumep Aanu naowuTe ce
M3MON3BaT 3a MNala Ha YMBOTHU WAN He, € MO-CUNEeH OTKO/NIKOTO B/AMSHUETO Ha
AbpBecHMA BMA. ABTOpUTE NOCOYBAT, Ye GUATPAUMATA e 3HAYMTENIHO NO-BUCOKA B
6opoBK ropu, KOMTO He ce M3Mon3BaT 3a nawa (1239 mm hr'l) B CpaBHeHue C
nacwara (32 mm hrl). Mo-Bucokata $uATpaums ce CBLP3BAa C HANMYMETO M
CBbP3aHOCTTa Ha egpuTe nopu B no4ysata. CpaBHUTeNEH aHanu3 nog 6opoBa U
CMbpPYOBa ropa MOKasBa, Ye KONMYECTBOTO Ha aepalMOHHU NOopU U KoedUUMEHTLT
Ha ¢unTpauma ca No-BUCOKM nog 6oposa ropa (Heiskanen, Makitalo, 2002). PonnaTa
Ha MaTepuHCKaTa CcKana npu GopmupaHe Ha FeHEeTUYHO PasINYHU TOPCKM MOYBMU
(Podzol, Stagnosol n Cambisol) cbc cneunduUHNM XMMUYHU U GU3NYHKM CBOWCTBA,
CTPYKTYpa Ha NMOPOBOTO NPOCTPAHCTBO U XMAPOJIOTMYHN CBOMCTBA € U3cneaBaHa nog,
cMbpyoBa ropa B ObcepBaTopuaTa 3a M3C/ieaBaHe Ha KpMTMYHaTta 3oHa CZO (Critical
Zone Observatory) .Slavkov Forest", Yexua (Rousseva et al., 2017). Y Hac
nHdopmauma 3a XMAPOJIOTUY HUTE CBOMCTBA Ha [llaHMHCKO-IMBaZiHA Mo4yBa OT
panoHa Ha M., beknemeTto" B CTapa nnaHuWHa e nybaukysaHa oT Aunkosa (2014).
XnaponornyHuTe cBomMcTBa Ha Hepopas3sutu KaHeneHW ropcKkM MOYBWM, MAUTKU U
Kadasn ropckuM noysu, Npu pasiMyeH HAaYMH Ha 3emMenon3BaHe B MJIAHWMHCKUTE
palioHKW, He ca M3c/neABaHW B HalwaTa cTpaHa. MHororoguMwHuTe HabaoaeHua B
€KOMIOTMYHUTE cTaumoHapu ,lMabpa”, ,Urpanmwe" n ,foBegapun” Ha NHCTUTYT 3a
ropata, MnoO3BO/ABAT JAa Ce OCbWECTBU MOHUTOPUHI Ha XMAPOAOTUYHUTE
nocneacTBMs OT Pa3IMYHO CTONAHMCBAHE HA FOPCKUTE No4YBM B JI03€HCKA NIaHUHA,
Puna n ManeweBcka nnaHuHa. MNonyyeHnTe AaHHM ca M3NON3BAHM MMaBHO 3a OLEHKa
Ha noyseHaTa epo3ua (Marinov, 2018; Velizarova and Marinov, 2006; Velizarova,
2008; Velizarova et al., 2014) n murpaumata Ha MUKpoenemeHTu (HuHos, 1974).
Llenta Ha uscneaBaHeTo e Aa ce onpeaensT BOA03aAbpKaALMTE XapPaKTEPUCTUKKN Ha
MOYBM MPWU Pas3IMYEH HAYMH Ha 3emernosi3BaHe B eKOoNorMyHuTe CTauMoHapu Ha
MHCTUTYT 3a ropaTa B Jlo3eHCcKa naaHunHa, Puna n Manewescka nnaHuHa.
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XapaKTepPUCTUKN HA CTPYKTypaTa Ha NOYBM OT NMAAHUHCKU PaNoOHM NPU pasaMYeH HaunH Ha
3emenonsBaHe - [naBa 2 B KHUra TOMJIMHHW CBOMCTBA Ha MOYBU MPWU PA3IMYHU HAYMHM HA
3emMenon3BaHe U MearopupaHe.
N3patenctso PSSE ,MabaunwCanCert — Eko”, Codusa, 25-36.
ISBN: 978-954-749-121-2

A6CTpaKT
lMouBeHaTa CTPYKTypa € BarKHa MOYBEHA XAPaAKTEPUCTMKA, KOATO € CBbp3aHa ¢
aKyMy/NMpaHeTO M NpeHoca Ha pasAnyHmM  cybcTaHuMM U eHeprua, C
MeCTOObUTAHNETO Ha No4yBeHaTa 6MOTa M XMMWYHUTE TpaHCcPopmauuKn B MoyBaTa.
HauMHbBT Ha 3emenon3BaHe BAUAE BbPXY XapPaKTEPUCTUKUTE HA MOYBEHATA CTPYKTYpPA
M onpeaena CbCTOAHMETO M 3anfaxuTe 3a ¢yHKUMMTe Ha noysaTta. Llenta Ha
n3cnenBaHeTO e Aa OLLEHW NOYBEHATA CTPYKTYpPaA U GaKTOpUTE, KOUTO A ONPeaEnaT B
Hepnopa3sntn KaHeneHW ropckm nousu, NanTKM u Kadasm ropcku Novsu nog TPEBHA
(H), wnpokonuctHa (D), cmeceHa (M) n urnonuctHa (SP - 6an 6op, NS - cmbpu)
PacTUTENIHOCT OT TPM MJIaHMHCKM paioHa B Bbarapusa. M3sbplieHn ca PpuU3MYHM,
OUBUKOXUMUYHU, XUMWYHU, MUHEPANOTUYHU U MUKPOOMONOrMYHW aHaAM3M Ha
noyseHn npobu OT eanHageceT MoyYBeHUM Npoduia B €KONOTMYHUTE CTaLMOHApPWU
,Fabpa”, ,losegapun” n ,Urpanmwe” Ha MHCTUTYT 3a ropaTta, CbOTBETHO B J/103€HCKa
nnaHuHa, Puna v ManeweBcka NAAHMHWU. YCTAaHOBEHO €, 4Ye MOBBLPXHOCTHUTE
NOYBEHW C/IOEBE CE XapaKTepu3mpaT C ONTUMANHWN CTOMHOCTU Ha YCBOAEMUSA BOAEH
Kanauutet (PAWC), aepaumoHHua kanauuteT (AC), n BOAOYCTOMYMBUTE MOYBEHMU
arperatn (WSA) B labpa (H. D), losegapum (H. SP, NS) wn Wrpanunwe (H).
OTHocuTenHaTa npeaenHa noncka snaroemHoct (RFC) e nog nam Ha rpaHMuaTa Ha
onTumanHua auanasoH (0.6 0.7), KoeTo onpeaensa NOYBUTE KAaTO OrPaHUYEHU MO
OTHOLLEeHMe Ha Bog0o3anaceHocCT. BogoyctonumnBocTTa Ha noyBeHuTe arperatn (WSA)
3aBMCM OT pasnnyHmM GakTopu B U3cnenBaHUTe panoHu. B, Mabpa", WSA Kopenupa ¢
noyseHus opraHuyeH Bbraepog (SOC), aokato B "loBegapumn” u "Urpanuwe", WSA
Kopenunpa ¢ akTUBHOCTTA Ha MUKPOBMONOrMYHMA eH3UM B-rntokosngasa, N3BecTeH ¢
Y4YaCTMETO B XMAPO0N3ATa HA OPraHNUYHUTE BbINEePOaHU CbeaMHEHUA.
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AbcTpaKT
Bogo3agbprkaliaTa CNOCOGHOCT Ha FEeHEeTUYHO Pas/IMYHU MOYBU OT 3eMenesICKM
palioHM e onpegeneHa 4pes /1aboOpPaTOPHU M3MEpPBaHMA W MOAeNnpaHe upes
ypaBHeHWeTo Ha BaH leHyxTeH (van Genuhten, 1980). B HacToAWOTO Npoy4YBaHe ca
BK/IlOYEHM MNO4YBM OT HeobpaboTBaemm m obpaboTBaemu nnoOWM, NPEAVMMHO OT
PaiOHN Ha OMBLUM M HACTOALLM OMUTHM MNoseTa U BUMOKAMMATMYHM MOJIUFOHWU Ha
UMNA3P “H. Mywkapos". 3a onpeaensHe Ha BOAO3aJbpXKaluuTe CBOMCTBA ca
aHanM3MpaHM No4YBeHW nNpobu B HEHAPYLEHO W HaApyLeHMe CbCTOAHWE OT
reHeTUYHU XOPU3OHTU Ha ANyBMANHO-NIMBAAHM NOYBM, [leny BUanHo-nMBagHa Noysa,
Cmonnuun, KapboHatHn, TunmuyHu n NsnyxkeHn YepHosemun. U3nykeHa KaHeneHa




ropcka mno4sa, CMONHMLUOBMAHA, M KaHeneHo nopgsonucra nouysa. M3acneasaHute
MOYBM Ca C Pa3/IMYeH MEeXaHUYeH CbCTaB M CbAbP’KaHME HA OpraHUYeH Bbr/Iepoa.
Ype3 nokasaTenn 3a ¢$M3MYHO KayecTBO Ha Mo4ysaTa, onpenesieHn OT KpuBaTa Ha
BOA03aAbpKaHe, ca OLLeHEHN reHeTUYHO 06YCNOBEHM N NPeAU3BMKaHU NPOMEHMU, B
pe3ynTaT Ha 3eMee/ICKO NoJi3BaHe.




