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 Е�Ю�Е&� �� ��'Ч��&Е �'�Л�К�Ц�� =4 �л46е= 4E8Eте=т д-D �649ло �8кол4е6 К8D8ло6  

6ъ6 6Dъ7к4 E уG4Eт8е 6 ко=куDE 74 74е<4=е =4 4к4де<8G=4 длъ6=оEт „доце=т=, 6 о5л4Eт =4 68EHе о5D47о64=8е 6. �7D4D=8 =4ук8 8 
6етеD8=4D=4 <ед8ц8=4, по пDофеE8о=4л=о =4пD46ле=8е 6.1  4Eте=8е6ъдEт6о, =4уG=4 Eпец84л=оEт „�оG6о7=4=8е=, къ< Eекц8O 
�е=е78E, д847=оEт8к4 8 кл4E8ф8к4ц8O =4 поG68те къ< ����  „�8кол4 �уHк4Dо6<, !оф8O. 

�Dуп4 � �4уG=8 пу5л8к4ц88 6 87д4=8O, ко8то E4 DефеD8D4=8 8 8=декE8D4=8 6 E6ето6=о876еEт=8 5478 д4==8 E =4уG=4 8=фоD<4ц8O (Web of 

Science 8 Scopus). 

№ �у5л8к4ц8O  е7N<е (оD878=4л)  е7N<е (�Dе6од) 
B_1 Plamen Ivanov, Ivaylo 

Kirilov, Martin Banov, Biser 

Hristov, Toma Shishkov, 

Irena Atanassova. 2019. 

WATER REPELLENCY IN 

MARITSA-IZTOK OPEN 

CAST COAL MINE SOILS 

IN BULGARIA. Silva 

Balcanica, 20(1)/2019. pp. 

53-64. ISSN 1311 – 8706 

The study presents assessment of water repellency 
(WR) in non-humus reclaimed mine soils from the region 
of Maritsa-Iztok Mines, Bulgaria. Soil samples from two 
experimental plots (under black pine and without 
vegetation), from depths 0-5 (10) cm and 10-20 cm, in 
different seasons (spring and summer) were studied. Soil 
water repellency (SWR) was assessed by water drop 
penetration time (WDPT) before and after laboratory 
heating at 65°C. Variation in WDPT of soil samples in 
both seasons was established before heating. The 
longest time was measured in April at the non-vegetated 
site. At the pine-vegetated site, these values are lower, 
but are typical for most of the samples. After heating, a 
decrease of WDPT at both sites was observed. Sub-
surface samples show similar fluctuations between 
seasons before heating. Unlike in spring, extremely 
water repellent samples were found at the pine-
vegetated site in summer. Different WR is typical for 
most of the sampling points at the non-vegetation site. 
WDPT changes randomly in closer values between 
seasons. After heating sub-surface samples, water drop 
penetration time at both experimental plots also 
decreases. The percentage of extremely water repellent 
samples increases in summer. After heating, the WR 
partially decreases over both seasons, with sharp 
decline of the extreme WR in summer. We speculate that 
the decrease of SWR after heating is caused by 
conformational and/or structural and compositional 
changes in WR causative agents. 

�;E?9864A9FB CD98EF46O BJ9A>4 A4 6B8BBF5?NE>64M4F4 
ECBEB5ABEF (WR) 6 A9IG@GEA< D9>G?F<6<D4A< DG8A<KA< 
CBK6< BF D4=BA4 A4  <A<  4D<J4-�;FB>, �N?74D<O. 
�;E?9864A< E4 CBK69A< CDB5< BF 869 BC<FA< C?BM< (CB8 
K9D9A 5BD < 59; D4EF<F9?ABEF), BF 8N?5BK<A< 0-5 (10) cm 
< 10-20 cm, CD9; D4;?<KA< E9;BA< (CDB?9F < ?OFB). 
�B8BBF5?NE>64A9FB A4 CBK64F4 (SWR) E9 BJ9AO64 KD9; 
6D9@9FB ;4 CDBA<>64A9 A4 6B8A4 >4C>4 (WDPT) CD98< < 
E?98 ?45BD4FBDAB A47DO64A9 CD< 65°C. $4;?<>4F4 6 
WDPT A4 CBK69A< CDB5< CD9; 864F4 E9;BA4 59L9 
GEF4AB69A4 CD98< A47DO64A9. !4=-8N?7BFB 6D9@9 9 
<;@9D9AB CD9; 4CD<? A4 A9B5D4E?BFB @OEFB. � D4=BA4 E 
5BDB64 D4EF<F9?ABEF F9;< EFB=ABEF< E4 CB-A<E><, AB E4 
I4D4>F9DA< ;4 CB69K9FB CDB5<. %?98 A47DO64A9 E9 
A45?N8464 A4@4?O64A9 A4 WDPT < A4 869F9 @9EF4. 
#B8CB6NDIABEFA<F9 CDB5< CB>4;64F CB8B5A< >B?954A<O 
@9:8G E9;BA<F9 CD98< A47DO64A9. �4 D4;?<>4 BF 
CDB?9FF4, CD9; ?OFBFB A4 @OEFBFB E 5BDB64 D4EF<F9?ABEF 
5OI4 BF>D<F< <;>?NK<F9?AB 6B8BBF5?NE>64M< CDB5<. 
$4;?<KA<F9 WR E4 F<C<KA< ;4 CB69K9FB BF FBK><F9 ;4 
6;9@4A9 A4 CDB5< 6 A9D4EF<F9?A<O B59>F. WDPT E9 
CDB@9AO A4 E?GK49A CD<AJ<C 6 CB-5?<;>< EFB=ABEF< 
@9:8G E9;BA<F9. %?98 A47DO64A9 A4 CB8CB6NDIABEFA< 
CDB5<, 6D9@9FB ;4 CDBA<>64A9 A4 6B8A4 >4C>4 < 6 864F4 
9>EC9D<@9AF4?A< GK4EFN>4 ENMB A4@4?O64. #DBJ9AFNF A4 
<;>?NK<F9?AB 6B8BBF5?NE>64M< CDB5< E9 G69?<K464 CD9; 
?OFBFB. %?98 A47DO64A9, WR K4EF<KAB A4@4?O64 CD9; 
864F4 E9;BA4, E DO;N> EC48 A4 9>EFD9@A<O WR CD9; 
?OFBFB. %C9>G?<D4@9, K9 A4@4?O64A9FB A4 SWR E?98 
A47DO64A9 9 CD<K<A9AB BF >BAHBD@4J<BAA< </<?< 
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EFDG>FGDA< < >B@CB;<J<BAA< CDB@9A< 6 CD<K<A<F9?<F9 A4 
WR. 

B_2 Martin Banov, Venera Tsolova* 

and Ivaylo Kirilov. 2020. 

Reclamation of heaps and 

industrial sites built in the 

region of Madjarovo mine 

(Bulgaria). Bulgarian Journal of 

Agricultural Science, 26 (No 1) 

2020, 192–197 

The Madjarovo open pit for lead-zinc ore extraction is 

located in the land of Madjarovo city, Kardzhali District. 

The recla mation of technogenic territories build as a result 

of mining is legally carried out in two stages – (mine-) 

technical and biolog ical reclamation. This article presents 

an option for technical and biological remediation of heaps 

and industrial sites built in the region of Madjarovo mine, 

based on the results of their pedogenic and agro-eco-

chemical studies and good practices in the f ield of 

reclamation. The results show that in order to achieve an 

optimal restoration of natural landscape, a number of 

activities have to be carried out in these territories. In 

general, they are: " Clearing the disturbed territories from 
constructional and other wastes and leveling. " 
Amelioration to reduce the redistribution of metals-

pollutants in environment. " A topsoil formation by pilling 
of geological materials with appropriate physicochemical 

characteristics for complete alignment and improvement 

of anthropogenic territories. " Grassing with suitable 
vegetation. 

ОткD8т8Oт Dуд=8к „�4д64Dо6о= 74 до586 =4 оло6=о-

F8=ко64 Dуд4 е D47поло6е= 6 7е<л8Iето =4 7D.�4д64Dо6о, 
о5л4Eт КJDд64л8.  екулт864F8Oт4 =4 F9EAB79AA
<теF9D<FBD<<,<;7D489A< 6 Dе7улт4т =4 
<8==4т4 де9=оEт74ко=о6оEе оEJIеEт6O64 =4 д64 ет4п4 - 

<8==о-теE=8GеEк4 8 58оло78GеEк4 Dекулт864F8O.� 
=4EтоOI4т4 Eт4т8O Eе пDедEт46O 64D<4AF;4F9E
A<G9E>4 < 5<B?B7<G9E>4D9>G?

F<64F<яA4A4E<C<I4F4<CDB@<H

?9A<F9C?BI48><, <;7D489A<6D

4=BA4A4DG8A<> „М48:4DB6B“, 5

4;<D4AA4D9;G?F4F<F9BFC98B7

9AA<F9<47DB9>BE<@<GA<F9<;E

?9864A<яA4B59>F<F9<8B5D<F9

CD4>F<><6B5?4EFF4A4D9>G?F<

64F<яF4. �Dо6еде=8те 87Eлед64=8O пок4764т, Gе 74 
д4 Eе поEт87=е опт8<4л=о 6J7Eт4=о6O64=е =4 пD8Dод=8O 
л4=дH4Dт 6 те78 теD8тоD88тDO564 д4 Eе пDо6ед4т Dед8F4 
<еDопD8Oт8Oпо-646=8те, от ко8то E4: ●�оG8Eт64=е =4 
теDе=8те от EтDо8тел=8 8 дDу78 отп4дJF8 8 подD46=O64=е. 
●�ел8оD8D4=е =4 =4DуHе=8те теDе=8 E о7лед 
о7D4=8G464=е=4 пDеD47пDеделе=8ето=4 <ет4л8те-

74<JDE8тел8. ●$оD<8D4=е =4 по6JDE=оEте= Eло9 GDе7 
=4E8п64=е =4 7еоло78G=8 <4теD84л8 E подEодOI8 D878ко-

E8<8G=8 E4D4ктеD8Eт8к8 74 FOлоEт=о подD46=O64=е 8 
подо5DO64=е =4 4=тDопо7е==8те плоI8. �4тDе6O64=е E 
опDеделе=8 D4Eт8тел=8 68до6е. 

�_3 Yonita Perfanova, Irena 

Atanassova, Biser Hristov, 

Ivaylo Kirilov. 2020. 

Identification of Soil Microflora 

with Different Types of Land 

Depending on land use, there are different conditions for 
the development of soil microflora such as soil 
properties, the vegetation cover and etc. The distribution 
of basic groups of soil microorganisms has been studied 
depending on land use in the area of Dolna Banya 
village, District of Sofia, Bulgaria. The areas of research 

� ;46<E<@BEF BF ;9@9CB?;64A9FB ENM9EF6G64F D4;?<KA< 
GE?B6<O ;4 D4;6<F<9 A4 CBK69A4F4 @<>DBH?BD4 >4FB 
E6B=EF64 A4 CBK64F4, D4EF<F9?A4 CB>D<6>4 < 8D. 
�DBGK9AB 9 D4;CDBEFD4A9A<9FB A4 BEAB6A<F9 7DGC< 
CBK69A< @<>DBBD74A<;@< 6 ;46<E<@BEF BF 
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Use. Journal of Balkan Ecology, 

vol. 23, No 1, 2020. pp. 73 – 80. 

ISSN   1311-0527 

were rye field, forest clearing, fallow land and pine forest. 
A large presence of ammonifiable microorganisms has 
been found in all types of land uses. Actinomycetes, 
microscopic fungi and cellulose-decompostic 
microorganisms depending on according different land 
use type 

;9@9CB?;64A9FB 6 D4=BA4 A4 E. ДB?A4 54AO, B5?4EF 
%BH<O, �N?74D<O. И;E?98B64A<F9 C?BM< 5OI4 DN:9AB 
CB?9, E9K<M4, G74D < 5BDB64 7BD4. 'EF4AB69AB 9 7B?O@B 
CD<ENEF6<9 A4 4@BA<H<J<D4M< E9 @<>DBBD74A<;@< 6N6 
6E<K>< 6<8B69 ;9@9CB?;64A9. �>F<AB@<J9F<, 
@<>DBE>BC<KA< 7N5<K>< < J9?G?B;AB-D4;?474M< 
@<>DBBD74A<;@< 6 ;46<E<@BEF BF D4;?<KA<F9 6<8B69 
<;CB?;64A9 A4 ;9@OF4 
 

B_4 Ivaylo Kirilov, Vanya Lozanova, 

Ivan Dimitrov and Veselin 

Pankov. 2020. Changes in some 

soil parameters of Regosols 

under the influence of land use. 

Bulgarian Journal of Agricultural 

Science, 26 (No 3) pp. 633-637. 

ISSN 1310-0351 - print 

ISSN 2534-983X - online 

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

%<EF9@4F4 ;4 BJ9A>4 A4 GCD46?9A<9FB A4 ;9@OF4 ;4 
GEFB=K<6BEF G?9EAO64 J9?F4 84 E9 E6ND:4F 6E<K>< 
4EC9>F< A4 <;5D4ABFB ;9@9CB?;64A9 E @AB:9EF6BFB 
6;4<@B89=EF64M< GE?B6<O – 9>B?B7<KA<, <>BAB@<K9E>< < 
EBJ<4?A< – >B<FB ;498AB BCD989?OF 84?< F4;< HBD@4 A4 
GCD46?9A<9 A4 ;9@OF4 9 GEFB=K<64 <?< <@4 69DBOFABEF 84 
8B6989 8B GEFB=K<6BEF. &9?F4 A4 <;E?9864A9FB 9 84 E9 
BCD989?< 6?<OA<9FB A4 ;9@9CB?;64A9FB 6NDIG BEAB6A<F9 
C4D4@9FD< A4 Regosols. #DBGK64A9FB GEF4AB6<, K9 
<;CB?;64A9FB A4 ;9@OF4 B>4;64 ;A4K<F9?AB 6?<OA<9 
6NDIG CBK69ABFB C?B8BDB8<9. 'D9; CB88ND:4A9 A4 
CBK64F4 6 E9<F5BB5BDBFA4 E<EF9@4 A4 ;9@989?<9, KD9; 
D98G64A9 A4 CBE96<F9 BF ;NDA9A< >G?FGD< < >4DFBH< < 
C9D<B8<KAB 6A4EOA9 A4 B5BDE>< FBD E9 CB8B5DO64 
EN8ND:4A<9FB A4 GE6B<@< HBD@< A4 4;BF < >4?<=. #D< 
E<EF9@4F4 A4 BF7?9:84A9 A4 G74D - BF7?9:84A9 A4 
ID4EFB6< >G?FGD< E 6A4EOA9 A4 B5BDE>< FBD < 9:97B8AB 
D4;BD464A9 A4 D4EF<F9?A4F4 5<B@4E4 E9 CB8B5DO64 
EN8ND:4A<9FB < A4 FD<F9 @4>DB9?9@9AF4 - 4;BF, HBEHBD 
< >4?<=. #B88ND:4A9FB A4 7BDA<O IBD<;BAF A4 Regosols 
ENE E9<F54 A4 FD964 CB8B5DO64 F9>EFGD4F4 A4 CBK64F4, AB 
A4@4?O64 EN8ND:4A<9FB A4 E@<?49@< HBD@< A4 
ID4A<F9?A< 69M9EF64. 
 

B_5 Ivanov, P., I. Atanassova, T. 

Shishkov, E. Dimitrov, M. Banov 

and I. Kirilov. 2021. Assessment 

of soil water repellency in 

Study on soil water repellency in reclaimed 

Technosols from the area of Obruchishte village, 

Maritsa-Iztok Mines has been carried out. Sampling 

sites cover several regions with different land use – 

�76JDHе=о е пDоуG64=е 6JDEу 6одоот5лJEк64I4т4 
EпоEо5=оEт =4 Dекулт868D4=8 поG68 Technosols 6 
D49о=4 =4 E. О5DуG8Iе, <8=8 <�4D8F4-87ток=. 
�Dо5о=458D4=ето =4 поG6е=8 пDо58 е 876JDHе=о =4 
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reclaimed soils under different 

land use.  
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stubble site (without vegetation), acacia and pine 

plantations. Surface soil layers and those of deeper 

depths in the soil profile were investigated. Soil water 

repellency was determined by water drop penetration 

time (WDPT) test at ambient conditions and after 

heating in an incubator at 65°C. It was found that 
before heating, extreme water repellency prevails in 

the surface soil layers of the studied sites compared 

to the subsurface. It also covers the highest share of 

all soil samples. Water drop penetration time 

significantly correlates with the extracted organic 

carbon (EOC) content and the % sand fraction of soil 

samples. The decrease of the water drop penetration 

time after heating leads to an increase in the number 

of wettable and slightly water repellent soil samples 

and reduced the share of extremely water repellent 

samples. 

 

<еEт4 E D47л8Gе= =4G8= =4 7е<епол764=е – EтJD=8Iе 
(5е7 D4Eт8тел=оEт), 4к4F8е68 8 5оDо68 =4E46де=8O. 
�7Eлед64=8 E4 по6JDE=оEт=8те поG6е=8 Eлое6е 8 те78 
=4 по-дJл5ок8 дJл5оG8=8 6 поG6е=8O пDоD8л. 
%8дDоDо5=оEтт4 =4 поG64т4 Eе опDеделO GDе7 теEт 74 
6Dе<е =4 пDо=8к64=е =4 6од=4 к4пк4 (WDPT) 6 
л45оD4тоD=8 уEло68O 8 Eлед =47DO64=е 6 8=ку54тоD 
пD8 65°C. 'Eт4=о6е=о е, Gе пDед8 =47DO64=е 6 
по6JDE=оEт=8те поG6е=8 Eлое6е =4 87Eлед64=8те 
о5ект8 пDео5л4д464 <=о7о E8л=4 E8дDоDо5=оEт  6 
ED46=е=8е E подпо6JDE=оEт=8те Eлое6е, о5E64I49к8 
=49-68Eок дOл от 6E8Gк8 поG6е=8 пDо58. �Dе<ето 74 
пDо=8к64=е =4 6од=4 к4пк4 7=4G8тел=о Eе 6л8Oе от 
EJдJD64=8ето =4 екEтD4E8D4= оD74=8Gе= 6J7леDод 
(EOC) 8 пDоFе=т=ото EJдJD64=8е =4 пOEJк 6 поG6е=8те 
пDо58. �4<4лO64=ето =4 6Dе<ето 74 пDо=8к64=е =4 
6од=4 к4пк4 Eлед =47DO64=е 6од8 до у6ел8G464=е =4 
5DоO =4 у6л46=е=8 поG6е=8 пDо58 8 =4 т4к864 EJE 
Eл45о 6одоот5лJEк64=е, =4<4лO649к8 дел4 =4 пDо58 E 
<=о7о E8л=о  6одоот5лJEк64=е. 
 

B_6 I. Atanassova, Pl. Ivanov, T. 

Shishkov, E. Dimitrov, M. Banov, 

Ts. Simeonova, M. Harizanova, 

L. Nenova, M. Benkova, I. 

Kirilov. 2021. Further insights in 

the relationships between soil 

water repellency and soil 

characteristics in mine soils in 

Bulgaria.  

Journal of Environmental 

Protection and Ecology 22 (5), 

1861–1869. 

Coal ash reclaimed Technogenic soils from the area of 

Maritsa-Iztok 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 

 екулт868D4=8 &еE=о7е==8 поG68 E 6=4EO=е =4 
пепел8=4 от D49о=4 =4 л87=8т=8O 6J7л8Iе= 54Eе9= 
�4D8F4-�7ток 6 �Jл74D8O E4 87Eлед64=8 74 тD8 т8п4 
7е<епол764=е, т.е. EтJD=8I4 от 68т=8 култуD8, <еEт4 E 
4к4F8O 8 5оDо64 D4Eт8тел=оEт. �епел8=4т4 е отп4дJGе= 
пDодукт от топлоелектD8GеEк4т4 Fе=тD4л4 до546е= кJ< 
откD86к8те, EJдJD64I8 7еоло6к8 <4теD84л8, ко8то E4 
58л8 87коп4=8 6 пDоFеE4 =4 пDо876одEт6о =4 6J7л8I4 
от 1970 7. =4E4<. �оG68те E4 6одоот5лJEк64I8, =о те78 
=4 EтJD=8I4т4 EJE 7JD=е=8те култуD8 Eе 
E4D4ктеD878D4т E по-68Eок4 E8дDоDо5=оEт, по-

https://www.agrojournal.org/27/04-10.html
https://www.agrojournal.org/27/04-10.html
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Cluster analyses (CA) were performed with 16 

variables (soil characteristics) with the aim to assess 

the relationships between the measured parameters 

and sources of soil water repellency. Four principle 

components with eigen values >1 containing 38.9, 

26.0, 10.7, and 7.5% of the total variance were 

identified describing 83% of the total variability. The 

water drop penetration time (WDPT) was significantly 

positively correlated with Ctot, Cextr, HOC, % 

hygroscopic moisture (HM) and the sand content. 

Total organic carbon (Ctot) and its fractions, including 

residual oxidisable carbon (ROC) and the % sand 

content, contribute most significantly to the 

manifestation of soil water repellency in the studied 

Technogenic soils. 

 

пеEJGл864 текEтуD4 8 по-=8Eко pH. �=4л878те =4 
пD8=F8п=8те ко<по=е=т8 (PCA) 8 клJEтеD=8те 4=4л878 
(CA) 5OE4 876JDHе=8 E 16 пDо<е=л868 (E4D4ктеD8Eт8к8 
=4 поG64т4) E Fел д4 Eе оFе=Oт 6DJ7к8те <е6ду 
87<еDе=8те п4D4<етD8 8 87тоG=8F8те =4 
6одоот5лJEк64=е =4 поG64т4. �OE4 8де=т8D8F8D4=8 
Gет8D8 оE=о6=8 ко<по=е=т4 EJE Eо5Eт6е=8 Eто9=оEт8 
>1, EJдJD64I8 38,9, 26,0, 10,7 8 7,5% от о5I4т4 
64D84F8O, оп8E64I8 83% от о5I4т4 64D84F8O. �Dе<ето 
74 пDо=8к64=е =4 6од=4 к4пк4 (WDPT) е EJE доEто6еD=4 
поло68тел=4 коDел4F8O E Ctot, Cextr, HOC, % 

E87DоEкоп8G=4 6л474 (HM) 8 EJдJD64=8ето =4 пOEJк. 
О5I8Oт оD74=8Gе= 6J7леDод (Ctot) 8 =е7о68те DD4кF88, 
6клNG8тел=о =еекEтD4E8D4= оD74=8Gе= 6J7леDод (ROC) 
8 % EJдJD64=8е =4 пOEJк, допD8=4EOт =49-EJIеEт6е=о 
74 пDоO64т4 =4 6одоот5лJEк64I4 EпоEо5=оEт =4 
поG64т4 6 87Eлед64=8те теE=о7е==8 Dекулт868D4=8 
поG68. 
 

B_8 Ivaylo Kirilov, Vanya Lozanova, 

Iliana Gerasimova, Vesselin 

Pankov. 2022. Changes in the 

Properties of Luvisols, Planosols 

and Fluvisols Under the 

Influence of Agroproduction 

Activity from the Region of Sofia 

District. Bulgarian Journal of Soil 

Science. Volume 7. Issue 1. 

2022. pp. 24-33, (ISSN-

online 2367-9212, ISSN-

print 2534-8787) 

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

#BK6<F9 BF �B?AB54AE>4F4 >BF?B6<A4 A4 %BH<=E>4 
B5?4EF E4 HBD@<D4A< CB8 7BDE>4 ?<648A4, ID4EFB64 < 
8ND69EA4 D4EF<F9?ABEF. &B64 9 CB6?<O?B A4 FOIA4F4 
EFDG>FGD4, 9EF9EF69AB C?B8BDB8<9 < D94>J<OF4 A4 
CBK69A<O D4;F6BD. &N= >4FB E4 D4;CB?B:9A< 6 
CB?GC?4A<AE>< F9D9A, CB6NDIABEFA<F9 IBD<;BAF< E4 
CB8?B:9A< A4 9DB;<BAA< CDBJ9E< < BCB8;B?O64A9. &9?F4 
A4 <;E?9864A9FB 9 84 E9 GEF4AB6OF CDB@9A<F9 6 CDBH<?4 
A4 '9D69ABJ69FA< �9E<6<D4A<, A4EFNC<?< 6 D9;G?F4F A4 
CD<DB8A< 6N;89=EF6<O < 6<84 A4 CDB<;6B8EF69A4F4 
89=ABEF 6NDIG FOI. �;E?9864A<OF4 GEF4AB6O64F, K9 ;4 
8N?7B 6D9@9 <@4 CDB@9A< 6 CB6NDIABEFA<F9 CBK69A< 
IBD<;BAF< A4 6E<K>< <;E?9864A< D4;?<K<O A4 
'9D69ABJ69FA< �9E<6<D4A<. #DBJ9ENF A4 BCB8;B?O64A9 
CDB8N?:464 84 E9 D4;6<64 < E9 A45?N8464 G69?<K464A9 
A4 EN8ND:4A<9FB A4 <? 6 IBD<;BAF<F9 CB8 IG@GEA<O 

https://scibulcom.net/en/journal/1311-5065
https://scibulcom.net/en/journal/1311-5065
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case of moderately eroded Planosols land use has an 
impact on the soil texture. In the deeper horizons, when 
planted with raspberries, the content of silt and physical 
clay increases compared to the same soil difference in 
the area with the application of threefield crop rotation, 
compacted with cereals using a shallow mouldboard 
ploughing. 

IBD<;BAF. #D< !4ABEA<F9 CBK6< E9 BFK<F4 G69?<K9A<9 A4 
HD4>J<OF4 A4 98ND < H<A COEN>. � E?GK4= A4 G@9D9AB 
9DB;<D4A< #E968BCB8;B?<EF< CBK6< <;CB?;64A9FB A4 
;9@OF4 B>4;64 6?<OA<9 6NDIG EFDG>FGD4F4 A4 CBK64F4. � 
CB-8N?5B><F9 IBD<;BAF<, >B74FB E9 ;4E4:84 E @4?<A<, 
EN8ND:4A<9FB A4 <? < H<;<KA4 7?<A4 E9 G69?<K464 6 
ED46A9A<9 ENE ENM4F4 CBK69A4 D4;?<>4 6 D4=BA4 E 
CD<?474A9 A4 FD<CB?AB E9<F5BB5D4M9A<9, GC?NFA9AB ENE 
;NDA9A< >G?FGD< E CB@BMF4 A4 C?<F>4 BD4A. 

B_9 I. ATANASSOVA*, M. 

BENKOVA, L. NENOVA, 

M. HARIZANOVA, V. 

ILINKIN, I. KIRILOV, E. 

DIMITROV, TS. 

SIMEONOVA. 2023. 

GEOGENIC AND 

PEDOGENIC SOURCES OF 

METALS IN RECLAIMED 

TECHNOSOLS FROM THE 

AREA OF ASAREL-

MEDET NON-FERROUS 

SMELTER IN BULGARIA. 

Journal of Environmental 

Protection and Ecology 24, 

No 6, 1857–1866 (2023). 

ISSN 13115065 

The study examined reclaimed soils (~ 20 years) formed 
on embankments from the over-burden wastes in the 
Medet mine from the Asarel-Medet Cu complex. Soils 
possess light texture, mostly acidic soil reaction and five 
of the sampled sites are characterised by higher than the 
Maximum Permissible Loads for Cu contents, as 
regulated by the National legislation, therefore these 
sites might turn into a source of copper pollution to 
surrounding water bodies and soils. The metals which 
are inherited from the overburden wastes of the Medet 
mine, e.g. Al, Ni, Cd, Co and Cr are of geogenic origin, 
but are anthropogenically introduced in the newly formed 
(~ 20 years) reclaimed soils and belong to the lighter 
clay fraction, following the Cu flotation process. 
Statistical analysis indicates that Cu belongs to a 
different source in the reclaimed soils, while Fe, Zn, Co 
and Mn are of heterogenous sources, anthropogenic and 
pedogenic, including biological source. Lead belongs to 
an external anthropogenic source to the reclaimed soils, 
most probably was introduced during the transportation 
process of wastes in the ore excavation and flotation 
processes. 

#DBGK64A9FB <;E?9864 D9>G?F<6<D4A< CBK6< (~ 20 
7B8<A<), B5D4;G64A< 6NDIG A4E<C< BF BF>D<F<F9 BFC48NJ< 
6 @<A4  989F BF @98A<O >B@C?9>E �E4D9?- 989F. 
#BK6<F9 <@4F ?9>4 F9>EFGD4, CD98<@AB ><E9?4 D94>J<O A4 
CBK64F4 < C9F BF @9EF4F4 ;4 6;9@4A9 A4 CDB5< E9 
I4D4>F9D<;<D4F E CB-6<EB>< BF @4>E<@4?AB 8BCGEF<@<F9 
A4FB64D64A<O ;4 EN8ND:4A<9 A4 Cu, >4>FB 9 D97G?<D4AB 
BF A4J<BA4?ABFB ;4>BAB84F9?EF6B, E?98B64F9?AB F9;< 
@9EF4 @B74F 84 E9 CD96NDA4F 6 <;FBKA<> A4 ;4@NDEO64A9 
E @98 A4 B>B?A<F9 6B8A< F9?4 < CBK6<.  9F4?<F9, >B<FB 
E4 A4E?989A< BF BF>D<F<F9 BFC48NJ< A4 @<A4  989F, 
A4CD. Al, Ni, Cd, Co < Cr E4 E 79B79A9A CDB<;IB8, AB E4 
6N6989A< 4AFDBCB79AAB 6 AB6BB5D4;G64A<F9 (~ 20 7B8<A<) 
D9>G?F<6<D4A< CBK6< < CD<A48?9:4F >N@ CB-?9>4F4 
7?<A9EF4 HD4>J<O, E?9864=>< CDBJ9E4 A4 H?BF4J<O A4 
Cu. %F4F<EF<K9E><OF 4A4?<; CB>4;64, K9 Cu CD<A48?9:< 
>N@ D4;?<K9A <;FBKA<> 6 D9>G?F<6<D4A<F9 CBK6<, 8B>4FB 
Fe, Zn, Co < Mn E4 BF I9F9DB79AA< <;FBKA<J<, 
4AFDBCB79AA< < C98B79AA<, 6>?NK<F9?AB 5<B?B7<KA< 
<;FBKA<J<. "?B6BFB CD<A48?9:< >N@ 6NAL9A 
4AFDBCB79A9A <;FBKA<> ;4 D9>G?F<6<D4A<F9 CBK6<, A4=-
69DBOFAB 9 6N6989AB CB 6D9@9 A4 CDBJ9E4 A4 
FD4AECBDF<D4A9 A4 BFC48NJ<F9 CD< CDBJ9E<F9 A4 
<;>BC464A9 A4 DG84 < H?BF4J<O. 

B_10 Nenova, L., Atanassova, I., 

Stoykova, M., Dimitrov, E., 

Kirilov, I., Benkova, M., 

Simeonova, T. & Harizanova, 

M. (2023). Relationships 

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

#BK6<F9 B>B?B 5<6L<O @9F4?GD7<K9A >B@5<A4F 
�D9@<>B6J< 5OI4 B59>F A4 CDB8N?:<F9?9A <AF9D9E 
CBD48< 9>B?B7<KA<F9 CDB5?9@<, CDB<;F<K4M< BF 
89=ABEFF4 A4 >B@5<A4F4 < BEB59AB ;4@NDEO64A9FB E 
F9:>< @9F4?<. &9?F4 A4 A4EFBOMBFB <;E?9864A9 9 84 E9 
<;E?9864 ;4@NDEO64A9FB A4 <;E?9864A<F9 CBK6< E @9F4?< 
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between Heavy Metal and 

Metalloid Contents and Major 

Soil Characteristics in Soils 

around the Former 

Kremikovtsi Metallurgical 

Plant Following Its Closure in 

2009. In Proceedings of the 

Bulgarian Academy of 

Sciences, 76, (11) , pp. 1789-

1798 

DOI:10.7546/CRABS.2023.1

1.18 

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

< @9F4?B<8<, AO>B?>B 7B8<A< E?98 ;4F64DOA9FB A4 ;46B84 
(2009 7.) < 84 E9 E6ND:4F F9IA<F9 >BAJ9AFD4J<< E 
BEAB6A<F9 C4D4@9FD< A4 CBK64F4, D!, 
9?9>FDBCDB6B8<@BEF, >4C4J<F9F A4 >4F<BA9A B5@9A, 
EN8ND:4A<9 A4 7?<A4 < B5M BD74A<K9A 6N7?9DB8, >B9FB 
M9 8BCD<A9E9 ;4 CB-8B5D4 BJ9A>4 A4 FOIABFB CB6989A<9 
< EFD4F97<< ;4 6N;EF4AB6O64A9. "CD989?9A< E4 B5M< 
>BAJ9AFD4J<< (J4DE>4 6B84) A4 9?9@9AF<F9 Al, B, Ba, Cd, 
Co, Cr, Cu, Fe, Li, Mn, Mo, Ni, Pb, Zn < As. � <;E?9864A<F9 
B59>F< E4 GEF4AB69A< CB6<L9A< A<64 A4 F9:><F9 @9F4?< 
Pb, Cd, Zn < @9F4?B<84 4DE9A (As). "?B6BFB (Pb) 
CD96<L464 CD989?AB 8BCGEF<@<F9 >BAJ9AFD4J<< (#��), 
D97?4@9AF<D4A< BF 5N?74DE>BFB ;4>BAB84F9?EF6B ;4 
B5D45BF649@< ;9@< @9:8G 2 < 15 CNF<, >48@<= (Cd) 
@9:8G 3 < 5 CNF<, 4DE9A (As) @9:8G 3 < 6 CNF<, 4 J<A> (Zn) 
9 A48 #�� 6 FD< BF <;E?9864A<F9 B59>F<. %FB=ABEF<F9 A4 
pH A4 CBK64F4 E4 6 ;A4K<F9?A4 >BD9?4J<O ENE 
EN8ND:4A<9FB A4 EC (R** = 0,805), CEC R** = 0,781), B (R* 
= 0,638), Cu (R* = 0,669), Fe (R** = 0,766) < Mn (R*** = 
0,916). �BAJ9AFD4J<<F9 A4 4?G@<A<=, >48@<=, ?<F<= < 
B?B6B E4 E6ND;4A< ENE EN8ND:4A<9FB A4 7?<A9EF4 
HD4>J<O 6 CBK64F4. #B?B:<F9?A4 >BD9?4J<O 59L9 
CB?GK9A4 6 @B89?< A4 @AB:9EF69A4 D97D9E<O @9:8G Pb, 
Al, Cd, TOC < pH A4 CBK64F4, 4 BFD<J4F9?A4 6DN;>4 59L9 
A45?N8464A4 E 9?9>FD<K9E>4F4 CDB6B8<@BEF (EC). 
#B?GK9A<F9 D9;G?F4F< CB>4;64F E?B:A< 6DN;>< @9:8G 
I4D4>F9D<EF<><F9 A4 CBK64F4 < @9F4?<F9 < @9F4?B<8<F9, 
>B9FB CB8K9DF464 A9B5IB8<@BEFF4 BF FOIA4F4 
98AB6D9@9AA4 BJ9A>4, D9@98<4J<O < 6A<@4F9?AB 
<;CB?;64A9 ;4 ;9@989?E>< J9?<. 

�Dуп4 � 7 !т4т88 8 докл4д8, пу5л8ку64=8 6 =4уG=8 87д4=8O, DефеD8D4=8 8 8=декE8D4=8 6 E6ето6=о876еEт=8 5478 д4==8 E =4уG=4 8=фоD<4ц8O. 
�7_1 I. Kirilov, M. Banov. 2016. 

Reclamation of lands disturbed 

by mining activities in Bulgaria. 

AGRICULTURAL SCIENCE AND 

TECHNOLOGY, VOL. 8, No 4, pp 

339 - 345 , 2016 DOI: 

10.15547/ast.2016.04.066 

Disturbed by the mining industry area in Bulgaria is about 

24.113 ha of which only 8.253 ha are reclaimed. 

Reclamation of disturbed areas covers a complex of 

engineering, technical, ameliorative, agricultural, forestry 

and other activities, which aim at restoration of the 

disturbed terrains and their re-entry into economic 

turnover in accordance with environmental conditions and 

�4DуHе=4т4 от <8==4т4 пDо<8Hле=оEт плоI 6 �Jл74D8O е 
около 24 113 E4, от ко8то E4<о 8 253 E4 E4 Dекулт868D4=8. 
 екулт864F8Oт4 =4 =4DуHе=8 теD8тоD88 о5E64I4 a  
ко<плекE от 8=6е=еD=8, теE=8GеEк8, <ел8оD4т86=8, 
7е<еделEк8, 7оDEк8 8 дDу78 де9=оEт8, ко8то 8<4т 74 Fел 
6J7Eт4=о6O64=е =4 =4DуHе=8те теDе=8 8 тOE=ото по6тоD=о 
=46л874=е 6 8ко=о<8GеEк8 о5оDот 6 EJот6етEт68е E 
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area landscape. All disturbed lands as well as their adjacent 

areas that have completely or partially lost productivity as 

a result of the negative impact of mining activities and land 

damage are subject to reclamation. Land reclamation is a 

two-step process which includes: technical reclamation 

and biological reclamation. Technical reclamation is 

performed by the land owner and covers cleaning and 

preparation of the terrain, leveling, final formation and 

laying a humus soil layer on site by adding appropriate 

<improvers= (e.g. fertilizers, texture enhancers, etc.). 
Biological reclamation covers restoration of the 

productivity of the disturbed areas. Reclamation 

technologies applied in Bulgaria as a whole have led to a 

state of these territories that requires both maintenance 

and search for new ways of integration of the reclaimed 

landscapes with modern economic activities. The aim of 

the study is analysis and applying reliable modern practices 

that ensure good results in visual qualities of landscape 

and more options for future use of the reclaimed land. 

уEло68Oт4 =4 окол=4т4 EDед4 8 л4=дH4Dт4 =4 D49о=4. 
�E8Gк8 =4DуHе=8 7е<8, к4кто 8 пD8ле64I8те 8< плоI8, 
ко8то 8<4т =4пJл=о 8л8 G4Eт8G=о 747у5е=4 Dо876од8тел=оEт 
6 Dе7улт4т =4 отD8F4тел=ото 6J7де9Eт68е =4 <8==8те 
де9=оEт8 8 у6Dе6д4=ето =4 7е<Oт4 подле64т =4 
Dекулт864F8O.  екулт864F8Oт4 е д6ует4пе= пDоFеE, ко9то 
6клNG64: теE=8GеEк4 Dекулт864F8O 8 58оло78G=4 
Dекулт864F8O. &еE=8GеEк4т4 Dекулт864F8O Eе 876JDH64 от 
Eо5Eт6е=8к4 =4 7е<Oт4 8 6клNG64 поG8Eт64=е  
8 под7ото6к4 =4 теDе=4, подD46=O64=е, око=G4тел=о 
оDоD<O=е 8 пол474=е =4 Eу<уEе= поG6е= Eло9 =4 <OEто GDе7 
до546O=е =4 подEодOI8 „подо5D8тел8< (=4пD. тоDо6е, 
текEтуD=8 подо5D8тел8 8 дD.). �8оло78G=4т4 Dекулт864F8O 
6клNG64 6J7Eт4=о6O64=е =4 пDодукт86=оEтт4 =4 =4DуHе=8те 
плоI8. &еE=оло788те 74 Dекулт864F8O, пD8л474=8 6 
�Jл74D8O к4то FOло E4 до6ел8 до EJEтоO=8е =4 те78 
теD8тоD88, което 878Eк64 к4кто поддDJ6к4, т4к4 8 тJDEе=е 
=4 =о68 =4G8=8 74 8=те7D8D4=е =4 Dекулт868D4=8те 
л4=дH4Dт8 EJE EJ6Dе<е==8те 8ко=о<8GеEк8 де9=оEт8.  
&елт4 =4 87Eлед64=ето е 4=4л87 8 пD8л474=е =4 =4де6д=8 
EJ6Dе<е==8 пD4кт8к8, ко8то 74D4=т8D4т до5D8 Dе7улт4т8 
6J6 687у4л=8те к4GеEт64 =4 л4=дH4Dт4 8 дD., 64D84=т8 74 
5JдеIо 87пол764=е =4 Dекулт868D4=4т4 7е<O. 

�7_2 Ivailo Kirilov, Martin Banov. 

2017. Ecological 

Characteristics of Reclaimed 

Areas in Pernik Mines 

Region, Bulgaria. 

Agricultural Science and 

Technology, VOL. 9, No 2, 

pp 151-159, 2017. P-

ISSN:1313-8820, E-

ISSN:1314-412X 

A referential literary analysis of the reclaimed area around 

coal mines near the town of Pernik, Bulgaria, is made in 

this paper. Affected areas (damaged, altered, etc.) around 

mining companies in the country are a serious 

environmental problem, including the territory of coal 

mines of Pernik which is a problem for the country. The 

area affected by the mining industry around Pernik 

occupies a territory of about 30 000 ha. As a result of the 

natural factors and the anthropogenic impact this region is 

characterized by a rather complicated soil situation. There 

are markedly expressed erosion and land-sliding processes 

on the slopes as well as conditions for surface over-

� т478 Eт4т8O е =4пD46е= DеDеDе=те= л8теD4туDе= 4=4л87 =4 
Dекулт868D4=4т4 теD8тоD8O около 6J7л8I=8 <8=8 кD49 7D4д 
�еD=8к, �Jл74D8O. �4Eе7=4т8 о5л4Eт8 (по6Dеде=8, 
пDо<е=е=8 8 дD.) около <8==8те пDедпD8Oт8O 6 EтD4=4т4 E4 
EеD8о7е= еколо78Gе= пDо5ле<, 6клNG8тел=о теD8тоD8Oт4 =4 
6J7л8I=8те <8=8 =4 �еD=8к, коOто е пDо5ле< 74 
дJD6464т4. �4Eе7=4т4т4 от <8==4т4 пDо<8Hле=оEт 7о=4 
около �еD=8к 74е<4 теD8тоD8O от около 30 000 E4. � 
Dе7улт4т =4 пD8Dод=8те D4ктоD8 8 4=тDопо7е==о 
6J7де9Eт68е то78 Dе78о= Eе E4D4ктеD878D4 E доEт4 Eло6=4 
поG6е=4 E8ту4F8O. �<4 E8л=о 87D47е=8 еDо78о==8 8 
E6л4G8I=8 пDоFеE8 Eкло=о6ете, к4кто 8 уEло68O 74 
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humidification, swamping and salinization in some land 

lowering and on separate sections of the terraces of the 

rivers. The situation has acquired an exceptionally 

technogenic character after the development of the mines, 

the enormous pits and heaps and the construction of the 

industrial pads and equipment. The reclamation of 

environment in industrial areas is closely connected above 

all with the reclamation of disturbed areas and materials 

and can be performed in different ways according to their 

properties and economic effect. In connection with the 

extremely unfavorable conditions of a significant 

proportion of disturbed technogenic areas one of the basic 

methods is planting forests of production character or for 

recreational purpose. The inevitable degradation of the 

landscape can be corrected mainly by technical and 

biological reclamation of the disturbed terrains. A large 

part of the green belt of the town of Pernik was 

constructed on former heaps – mainly by afforestation. 

These activities have solved the problem of the separation 

of the town from the mining sites by a noise-preventing 

and dust-stopping embankment especially when the 

prevailing northwestern and northeastern winds are 

considered. Our main goal is to analyze and suggest the 

appropriate methods for biological reclamation of 

territories degraded by mining activities in Pernik coal 

mines region. That all proves the relevance and necessity 

of fundamental research and experimental work to identify 

opportunities for its targeted guidance and acceleration of 

the process. It has been established that almost all lands 

provided for agricultural uses are not cultivated and enter 

the fund of deserted lands. The basic reason for that fact is 

the lack of projects for biological reclamation and the 

insufficient justification of technical reclamation. 

по6JDE=оEт=о пDео6л46=O64=е, 745л4тO64=е 8 74EолO64=е 6 
=Oко8 по=86е=8O 8 =4 отдел=8 уG4EтJF8 от теD4E8те =4 
Dек8те. !8ту4F8Oт4 е пD8до58л4 87клNG8тел=о теE=о7е=е= 
E4D4ктеD Eлед D47D45отк4т4 =4 <8=8те, о7Dо<=8те O<8 8 
куп8I4 8 877D46д4=е =4 пDо<8Hле=8 плоI4дк8 8 
о5оDуд64=е.  екулт864F8Oт4 =4 окол=4т4 EDед4 6 
8=дуEтD84л=8те 7о=8 е тOE=о E6JD74=4 пDед8 6E8Gко E 
Dекулт864F8Oт4 =4 =4DуHе=8 плоI8 8 <4теD84л8 8 <о74т д4 
Eе 87пJл=O64т по D47л8G=8 =4G8=8 EпоDед теE=8те E6о9Eт64 
8 8ко=о<8GеEк8 еDект. �J6 6DJ7к4 E 87клNG8тел=о  
=е5л47опD8Oт=8 уEло68O =4 7=4G8тел=4 G4Eт от =4DуHе=8те 
теE=о7е==8 7о=8 ед8= от оE=о6=8те <етод8 е 74E46д4=ето 
=4 7оD8 E пDо876одEт6е= E4D4ктеD 8л8 74 D476лек4тел=4 Fел. 
�е875е6=4т4 де7D4д4F8O =4 л4=дH4Dт4 <о6е д4 Eе 
коD878D4 оE=о6=о GDе7 теE=8GеEк4 8 58оло78G=4 
Dекулт864F8O =4 =4DуHе=8те теDе=8. � 7олO<4 G4Eт от 
7еле=8O поOE =4 7D4д �еD=8к е 877D4де= 6JDEу 586H8 
куп8I4 – оE=о6=о GDе7 74леEO64=е. &е78 де9=оEт8 E4 
DеH8л8 пDо5ле<4 E отделO=е =4 7D4д4 от <8==8те о5ект8 
GDе7 Hу<о87ол8D4I 8 пD4EоупоDе= =4E8п, оEо5е=о ко74то 
пDео5л4д464I8те Eе6еDо74п4д=8 8 Eе 67е<4т пDед68д 
Eе6еDо87тоG=8те 6етDо6е. ОE=о6=4т4 =8 Fел е д4 
4=4л878D4<е 8 пDедло68< подEодOI8 <етод8 74 
58оло78G=4 Dекулт864F8O =4 де7D4д8D4=8 от <8==4 де9=оEт 
6 D49о=4 =4 <8=8 �еD=8к. �E8Gко то64 док4764 у<еEт=оEтт4 
8 =ео5Eод8<оEтт4 от Dу=д4<е=т4л=8 87Eлед64=8O 8 
екEпеD8<е=т4л=4 D45от4 74 8де=т8D8F8D4=е 6J7<о6=оEт8 
74 Fеле=4EоGе=ото <у =4EоG64=е 8 уEкоDO64=е =4 пDоFеE4. 
'Eт4=о6е=о е, Gе поGт8 6E8Gк8 7е<8, пDедоEт46е=8 74 
7е<еделEко пол764=е, =е E4 о5D45от64т 8 6л874т 6J6 Dо=д4 
=4 пуEтееI8те 7е<8. ОE=о6=4т4 пD8G8=4 74 то64 е л8пE4т4 
=4 пDоект8 74 58оло78G=4 Dекулт864F8O 8 =едоEт4тJG=4т4 
о5оE=о6к4 =4 теE=8GеEк4 Dекулт864F8O. 

�7_3 M. Banov*, V. Tzolova, I. Kirilov. 

2017. Inventory of the legal 

Samples of geological materials, used for reclamation of 

land, disturbed by open coal mining have been 

�7Eлед64=8 E4 пDо58 от 7еоло78G=8 <4теD84л8, 87пол764=8 
74 Dекулт864F8O =4 7е<8те, =4DуHе=8 пD8 откD8т до586 =4 
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base for reclamation of lands 

disturbed by open-cast mining 

in Bulgaria. AGRICULTURAL 

SCIENCE AND TECHNOLOGY, 

VOL. 9, No 4, pp 320 - 325, 2017 

DOI: 10.15547/ast.2017.04.061 

investigated. The obtained results for the opportunities of 

biological regeneration of the lands fertility, reclaimed with 

these materials, put them in the following order: Pliocene 

clays from the region of Maritza Iztok (the biggest energy 

complex with the largest open coal mine in Bulgaria); marl 

materials from the area of the town of Pernik; and last - 

sulfur containing materials from the region of Chukurovo 

Mine, Sofia region. It is proposed that the period for 

biological reclamation, shown in Article 4, item 2 §(4) from 
Regulation No. 26/1996 for reclamation of disturbed areas, 

improvement of lands of low productivity, removal and 

utilization of the humus layer, must be changed from =5 
years= to =7-12 years= for the lands reclaimed without 
humus and to =3-5 years= for the lands reclaimed with of 
humus horizon used. 

6J7л8I4.  
�олуGе=8те Dе7улт4т8, от=оE=о 6J7<о6=оEт8те 74 
58оло78G=о 6J7Eт4=о6O64=е =4 плодоDод8ето =4 
Dекулт868D4=8те E те78 <4теD84л8 7е<8 78 подDе6д4т 6 
Eлед=4т4 поEледо64тел=оEт: пл8оFе=Eк8 7л8=8 от D49о=4 =4 
=�4D8F4-87ток=; <еD7ел=8 <4теD84л8 от D49о=4 =4 
7D.�еD=8к 8 =4 поEлед=о <OEто E4 EулD8дEJдJD64I8те 
<4теD84л8 от D49о=4 =4 <8=4 =ЧукуDо6о=, !оD89Eко. 

�Dо6еде=ото 87Eлед64=е 8 ок4GеEт6O64=ето =4 
<4теD84л8те к4то поте=F84л 74 от7ле6д4=е =4 D4Eте=8O 
=4л474 876од4, Gе EDокJт 74 58оло78G=4 Dекулт864F8O, 
поEоGе= 6 Gл.4, т.2, §(4) от �4Dед54 №26 тDO564 д4 Eе 
пDо<е=8 от =5 7.= =4 =7 до 12 7.= 74 Dекулт868D4=8те 5е7 
87пол764=е =4 Eу<уE 7е<8. �4 Dекулт868D4=8те E =4E8п64=е 
=4 Eу<уEе= EоD87о=т теDе=8, ко8то 878Eк64т ED46=8тел=о 
кD4тJк пеD8од от 6Dе<е 74 6J7Eт4=о6O64=е =4 58оло78G=8те 
пDоFеE8те 6 87пол764=8O Eу<уEе= <4теD84л EDокJт тDO564 
д4 5Jде =3 до 5 7.=. 

�7_4 Kirilov., I., M, Teoharov. 2017. 

Criteria for Identification and 

Diagnostics of Sandy Soils in 

Bulgaria. Bulgarian Journal of 

Soil Science. Vol. 2. Issue 2. pp. 

99-105. 2017 (ISSN-online 2367-

9212, ISSN-print 2534-8787) 

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

!4EFBOM4F4 EF4F<O D4;7?9:84 >D<F9D<<F9 ;4 8<47ABEF<>4 
< <89AF<H<>4J<O A4 #OENKA<F9 CBK6< 6 �N?74D<O. 
�BE974LA<F9 <;E?9864A<O 8B>4;64F, K9 F9 <@4F EFDG>FGD4 
A4 CBK69A<O CDBH<? F<C �-�%-%, C9ENK?<6BEF A48 75% 6 
CB6NDIABEFA<O IBD<;BAF < 80-90% 6 
CBK6BB5D4;G64F9?A4F4 E>4?4. % AO>B< <;>?NK9A<O F9 E4 
A9HD47@9AF<D4A< CBK6<. %N8ND:4A<9FB A4 IG@GE A4=-
K9EFB 64D<D4 BF @AB7B A<E>B 8B A<E>B < CB <;>?NK9A<9 
ED98AB. "5MBFB EN8ND:4A<9 A4 :9?O;B A4=-K9EFB 9 
A<E>B, 4 6 BF89?A< E?GK4< 9 CB-6<EB>B, >B9FB ENMB @B:9 
84 E9 EK<F4 ;4 <;>?NK9A<9. $94>J<OF4 A4 CBK64F4 9 E?45B 
><E9?4 8B E?45B 4?>4?A4. "FABE<F9?A4F4 < B59@A4F4 
C?NFABEF E4 6<EB>< < @AB7B 6<EB><, 4 B5M4F4 CBDьB;ABEF 
64D<D4 BF A<E>4 8B ED98A4. #B 6B8AB-H<;<KA< CB>4;4F9?< 
F9;< CBK6< E4 I<8DBH<?A< < @AB7B DO8>B I<8DBHB5A<. 
�4D5BA4FA4F4 64D<4J<O BCD989?O 6 A4=-7B?O@4 EF9C9A 
>?4E<H<>4J<OF4 A4 COENKA4F4 CBK64 A4 CB-A<E>B 
F4>EBAB@<KAB A<6B. %BD5J<BAA<OF >4C4J<F9F 9 A<EN> 8B 
ED989A, 8B>4FB A4E<F9ABEFF4 E 54;< 9 6<EB>4. 
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determined by quartz and feldspars. This defines sandy 
soils as primitive ones with underdeveloped soil-
formation process. 

%N8ND:4A<9FB A4 CND6<KA<F9 @<A9D4?< 9 A4E?98EF69AB 
< E9 BCD989?O BF >64DJ4 < H9?8LC4F<F9. &B64 BCD989?O 
#OENKA<F9 CBK6< >4FB CD<@<F<6A< E A98BD4;6<F 
CBK6BB5D4;G64M CDBJ9E. 

�7_5 Atanasova., I. M. Banov, T. 

Shishkov, Z. Petkova, B. 

Hristov, P. Ivanov, E. 

Markov, I. Kirilov and M. 

Harizanova. 2018. 

Relationships between soil 

water repellency, physical 

and chemical properties in 

hydrophobic technogenic 

soils from the region of 

Maritsa-Iztok coal mine in 

Bulgaria. Bulgarian Journal 

of Agricultural Science, 24 

(Suppl. 2) 2018. pp. 10-17. 

ISSN 1310-0351 - print 

ISSN 2534-983X - online 

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

�DN;>< @9:8G CBK69A4F4 6B8BBF5?NE>64M4 ECBEB5ABEF, 
H<;<KA< < I<@<KA< E6B=EF64 6 I<8DBHB5A< &9IAB79AA< 
CBK6< BF D4=BA4 A4 @<A4  4D<J4-�;FB> 6 �N?74D<O. Bulg. 
J. Agric. Sci., 24 (Suppl. 2): 10-17 �B8BBF5?NE>64A9FB A4 
CBK64F4 (I<8DBHB5ABEF A4 CBK64F4) E9 EK<F4 ;4 >?NKB6 
@9I4A<;N@ ;4 G?46OA9 A4 BD74A<K9A 6N7?9DB8. 
&9IAB79AA<F9 CBK6< BF @<AA< D4=BA<, EN8ND:4M< 7?<A< < 
A9D46AB@9DAB D4;CD989?9A< ?<7A<FA< K4EF<J<, E4 
I9F9DB79AA< @4F9D<4?<, CB>4;64M< @4?>4 
CDBEFD4AEF69A4 CDB@9A?<6BEF A4 6B8BBF5?NE>64A9FB. 
#DBGK9A< E4 A9B5D4E?< < 5BDB6B-;4?9E9A< A4IB8<M4 BF 
D4=BA4 A4 ?<7A<FA<O 6N7?<M9A 54E9=A  4D<J4-�;FB> 6 
�N?74D<O. &9IAB79AA<F9 CBK6< E9 I4D4>F9D<;<D4F ENE 
E<?A4 8B 9>EFD9@A4 I<8DBHB5ABEF < CB-F9:N> @9I4A<K9A 
ENEF46 A4 @OEFBFB E 5BDB64 D4EF<F9?ABEF, >4>FB < E 
9>EFD9@A4 ><E9?<AABEF (pH 3-4). �OI4 CDB6989A< 4A4?<; 
A4 CD<AJ<CA<F9 >B@CBA9AF< (PCA) < >?NEF9D9A 4A4?<;, ;4 
84 E9 CDBGK< 98AB6D9@9AABFB 6;4<@B89=EF6<9 A4 
I4D4>F9D<EF<><F9 < E6B=EF64F4 A4 CBK64F4 E J9? 84 E9 
BJ9A< FOIA4F4 DB?O 6 B5M4F4 CDB@9A?<6BEF A4 84AA<F9 6 
CDBJ9E4 A4 D98GJ<D4A9 A4 84AA<F9 8B AO>B?>B 
A9E6ND;4A< >B@CBA9AF4. PCA E9 BEAB6464 A4 864A489E9F 
H4>FBD4: WDPT, EN8ND:4A<9 A4 COEN>, <? < 7?<A4, 
I<7DBE>BC<KA4 6?474, >4F<BA9A B5@9A9A >4C4J<F9F (CEC), 
BD74A<K9A 6N7?9DB8 (B5M BD74A<K9A 6N7?9DB8 TOC, 
IG@<AB6 BD74A<K9A 6N7?9DB8 HOC < HG?6<K9A BD74A<K9A 
6N7?9DB8, FOC), B5M 4;BF (N) < @<A9D4?9A 4;BF (MN) < 
9?9>FDBCDB6B8<@BEF (EC). �OI4 <89AF<H<J<D4A< FD< 
BEAB6A< >B@CBA9AF4 ENE EB5EF69A4 EFB=ABEF > 1, 
BC<E64M< 79% BF B5M4F4 CDB@9A?<6BEF. �@4 ;A4K<F9?A4 
CB?B:<F9?A4 >BD9?4J<O @9:8G WDPT < TOC, HOC, FOC, 
MN < BFD<J4F9?A4 >BD9?4J<O E % I<7DBE>BC<KA4 6?474. 
#B?GK9A<F9 D9;G?F4F< CB>4;64F, K9 TOC, ENEF469A 7?46AB 
BF K4EF<J< BF BD74A<K9A 6N7?9DB8 (POC), EN8ND:4M 
6N7?<MA< K4EF<J<, 9 ;A4K<F9?AB E6ND;4A E COENKA4F4 
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HD4>J<O, CEC < MN < 9 BEAB6A<OF 86<74F9? A4 
6B8BBF5?NE>64A9FB A4 CBK64F4 6 <;E?9864A<F9 @<AA< 
CBK6<. 

�7_6 Teoharov., M., I, Kirilov. 2021. 

Genesis of Soils with 

Anthropogenic Influences and 

their Classification. Bulgarian 

Journal of Soil Science Volume 

6. Issue 1. pp. 3-8. 2021. (ISSN-

online 2367-9212, ISSN-

print 2534-8787) 

The genesis of anthropogenic soils is widely studied. Soil 
changes or the formation of new soil types due to human 
activities are a basic and major factor about 
anthropogenic soils. A genetic-diagnostic characteristics 
of anthropogenic influences and the current processes, 
which influence the formation of specific by composition, 
properties and structure soils, has been performed. 
Generally human activities and the consequent running 
processes are of a different nature and the reflection of 
these activities on soil cover is durable and visible. All 
that provides grounds for anthropogenic soils to be 
grouped and systemized as a separate soil type with 
subtypes and to be correlated according to according to 
FAO diagnostics and classification (2014) and the 
accredited criteria for soil assessment in the world 
referential base. 

�9A9;<ENF A4 �AFDBCB79AA<F9 CBK6< 9 L<DB>B CDBGK9A. 
#DB@9A<F9 6 CBK64F4 <?< B5D4;G64A9FB A4 AB6< F<CB69 
CBK6< CBD48< KB69L>4 89=ABEF E4 BEAB69A H4>FBD ;4 
4AFDBCB79AA<F9 CBK6<. �;6NDL9A4 9 79A9F<>B-
8<47ABEF<KA4 I4D4>F9D<EF<>4 A4 �AFDBCB79AA<F9 
6N;89=EF6<O < CDBF<K4M<F9 CDBJ9E<, >B<FB 6?<OOF 6NDIG 
HBD@<D4A9FB A4 EC9J<H<KA< CB ENEF46, E6B=EF64 < 
EFDG>FGD4 CBK6<. �4FB JO?B KB69L><F9 89=ABEF< < 
CDB<;F<K4M<F9 BF FOI CDBF<K4M< CDBJ9E< E4 BF D4;?<KAB 
9EF9EF6B < BFD4:9A<9FB A4 F9;< 89=ABEF< 6NDIG 
CBK69A4F4 CB>D<6>4 9 FD4=AB < 6<8<@B. �E<K>B FB64 8464 
BEAB64A<9 �AFDBCB79AA<F9 CBK6< 84 E9 7DGC<D4F < 
E<EF9@4F<;<D4F >4FB BF89?9A CBK69A F<C E CB8F<CB69 < 
84 E9 >BD9?<D4F CB 8<47ABEF<>4 < >?4E<H<>4J<O A4 (�" 
(2014) < 4>D98<F<D4A<F9 >D<F9D<< ;4 BJ9A>4 A4 CBK6<F9 6 
E69FB6A4F4 D9H9D9AFA4 54;4. 

�7_7 B. Hristov, I Kirilov, P. Pavlov, 

2021. Soil organic matter 

composition of forest Rendzinas 

in West Bulgaria Eurasian 

Journal of Soil Science 10 (4), 

320-326 

 The paper deals with of the relations between the forest 

ecosystem, calcareous rocks and content and composition 

of soil organic matter in the Golo Bardo area in West 

Bulgaria. In that area Rendzinas are used mainly for 

forestry, viticulture and pastures. A specific study based on 

the accumulation of soil organic matter according to the 

data on the composition of the soil organic acids. The 

research on the soil organic matter composition provided 

information on the course of the humification processes in 

studied soils. Soil organic matter accumulation in 

Rendzinas depends on different factors, such as land use 

and climatic conditions. Soil has rapid transformations of 

organic residues and strongly decomposed plant tissue 

predominates. There are often signs of active work of the 

soil mesofauna. Studied soils have good reserves of 

organic carbon high degree of humification. The organic 

carbon content varies in a wide range from 0.8 to 7.2 %. 

The humic acids prevail over fulvic acids, and the degree of 

�7Eлед64=8 E4 6748<от=оHе=8Oт4 <е6ду 7оDEк4т4 
екоE8Eте<4, 64Dо68ко64т4 Eк4л8, EJдJD64=8ето 8 EJEт464 =4 
поG6е=ото оD74=8G=о 6еIеEт6о  6  пл4=8=4т4 �оло �JDдо. � 
то78 D49о=  е=д78=8те Eе 87пол764т 7л46=о 74 7оDEко 
Eтоп4=Eт6о, ло74DEт6о 8 п4E8I4. �DоуG64=ето =4 EJEт464 =4 
поG6е=4т4 оD74=8G=4 <4теD8O 8=DоD<4F8O 74 пDот8G4=ето 
=4 пDоFеE8те =4 Eу<8D8к4F8O 6 87Eлед64=8те поG68. 
�4тDуп64=ето =4 оD74=8G=4 <4теD8O 6  е=д78=8те 7468E8 от 
D47л8G=8 D4ктоD8, к4то 7е<епол764=е 8 кл8<4т8G=8 
уEло68O. � поG64т4 Eе =45лNд464 5JD74 тD4=EDоD<4F88 =4 
оD74=8G=8 оEт4тJF8 8 E8л=о D47ло6е=4 D4Eт8тел=4 тJк4=. 
�<4 пD87=4F8 =4 4кт86=4 D45от4 =4 поG6е=4т4 <е7оD4у=4. 
�7Eлед64=8те поG68 8<4т до5D8 74п4E8 от оD74=8Gе= 
6J7леDод 68Eок4 Eтепе= =4 Eу<8D8к4F8O. !JдJD64=8ето =4 
оD74=8Gе= 6J7леDод 64D8D4 6 H8Dок д84п47о= от 0,8 до 7,2 
%. %у<8=о68те к8Eел8=8  пDео5л4д464т =4д Dул68=о68те 
к8Eел8=8, 8 Eтепе=т4 =4 Eу<8D8к4F8O е по-68Eок4 6 по-

дJл5ок8те EоD87о=т8. !поDед !Jот=оHе=8ето C/N 
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humification is higher in deeper horizons. According to the 

C/N ratio the humus type is Mull in almost all horizons. 

Studied soils are biologically active that have favorable 

impact over the soil structure and vegetation. Rendzinas 

have high potential of organic carbon sequestration. 

Eу<уE=8Oт т8п е Mull 6 поGт8 6E8Gк8 EоD87о=т8. 
�7Eлед64=8те поG68 E4 58оло78G=о 4кт86=8, ко8то ок4764т 
5л47опD8Oт=о 6л8O=8е 6JDEу EтDуктуD4т4 =4 поG64т4 8 
D4Eт8тел=оEтт4.  е=д78=8те 8<4т 7олO< поте=F84л 74 
ул46O=е =4  6J7леDод4. 

�7_8 Georgi Dimitrov, Ivaylo Kirilov. 

2021. Comparative 

characteristics of Ferric 

Leptosols. Bulgarian Journal of 

Soil Science Volume 6. Issue 2. 

pp. 125-132. 2021. (ISSN-

online 2367-9212, ISSN-

print 2534-8787) 

The present study aims to establish the genetic-
diagnostic characteristic of Ferric Leptosols and 
Nudilithic Ferric Leptosols which are formed on rocks 
with high iron content. Thise soils are spread over hard 
red sandstones, quartzites and granite gneisses of the 
ridge parts and the upper (eluvium) parts of the slopes in 
the hilly part of the northeastern Sofia filed. The 
performed diagnostic assessment and characteristics 
give grounds to include the studied soils in the Bulgarian 
National Soil Classification at subtype taxonomic level as 
Ferric Lithozems and Ferric Rankers, and in WRB as 
Nudilithic Ferric Leptosols and Ferric Leptosols. 

!4EFBOMBFB <;E?9864A9 <@4 ;4 J9? 84 GEF4AB6< 
79A9F<KAB-8<47ABEF<KA4F4 I4D4>F9D<EF<>4 A4 (9D<KA< 
�<FB;9@< < E>4?<, >B<FB E9 B5D4;G64F 6NDIG E>4?< E 
6<EB>B EN8ND:4A<9 A4 :9?O;B. &9;< CBK6< E4 
D4;CDBEFD4A9A< 6NDIG F6ND8< K9D69A< COENKA<J<, 
>64DJ<F< < 7D4A<F-7A4=E< A4 5<?A<F9 K4EF< < 7BDA<F9 
(9?G6<4?A<) K4EF< A4 E>?BAB69F9 6 IN?@<EF4F4 K4EF A4 
E969DB<;FBKABFB %BH<=E>B CB?9. !4CD469A4F4 
8<47ABEF<KA4 BJ9A>4 < I4D4>F9D<EF<>4 8464F BEAB64A<9 
<;E?9864A<F9 CBK6< 84 5N84F 6>?NK9A< 6 !4J<BA4?A4F4 
>?4E<H<>4J<O A4 CBK6<F9 A4 �N?74D<O A4 CB8F<CB6B 
F4>EBAB@<KAB A<6B >4FB (9D<KA< �<FB;9@< < (9D<KA< 
$4A>9D<, 4 6 WRB >4FB (9D<KA< �<FB;9@< < E>4?<. 

�7_9 I. Kirilov, B. Hristov, P. Pavlov 

2021. Soils over Calcareous 

Rocks in Golo Burdo Mountain, 

Bulgarian Journal of Soil Science 

6 (2), 146 - 156 

The paper deals with calcareous soils in Golo Bardo 

Mountain in western Bulgaria. Until now no significant 

studies have been made for the soils of Golo Bardo 

Mountain. Our goal was to give assess data for their soil 

features, characteristics, main diagnostic indicators and 

properties in order to define the soil formation processes, 

as well as their complete morphological description. Eight 

soil profiles were studied in different parts of the 

mountain. Due to the carbonate soil-forming rocks, the 

leaching processes in these soils are extremely weak and it 

is usually difficult to distinguish the individual genetic 

horizons. In relation to the soil-forming carbonate rocks in 

the area, we distinguish two main soil units. The studied 

soils are Leptosols or Phaeozems with good fine-granular 

structure, dark humus horizon (mollic) and shallow soil 

profile Ak-ACk-CRk, lying on hard or weathered carbonate 

rock. In the studied mountain area with different elevation, 

the surface mollic horizon is usually shallower and very 

�7Eед64т  Eе 64Dо68т8 поG68 6 пл4=8=4т4 �оло �JDдо 6 
�4п4д=4 �Jл74D8O. До <о<е=т4 =е E4 пDо6е6д4=8 
EJIеEт6е=8 пDоуG64=8O 74 поG68те =4 �оло �JDдо. �4H4т4 
Fел 5еHе д4 д4де< оFе=JG=8 д4==8 74 теE=8те поG6е=8 
E4D4ктеD8Eт8к8, E4D4ктеD8Eт8к8, оE=о6=8 д847=оEт8G=8 
пок474тел8 8 E6о9Eт64, 74 д4 деD8=8D4<е пDоFеE8те =4 
поG6оо5D47у64=е, к4кто 8 пJл=ото 8< <оDDоло78G=о 
оп8E4=8е. �7Eлед64=8 E4 оEе< поG6е=8 пDоD8л4 6 D47л8G=8 
G4Eт8 =4 пл4=8=4т4. �оD4д8 к4D5о=4т=8те поG6оо5D47у64I8 
Eк4л8 пDоFеE8те =4 87<864=е 6 те78 поG68 E4 87клNG8тел=о 
Eл458 8 о58к=о6е=о е тDуд=о д4 Eе D477D4=8G4т отдел=8те 
7е=ет8G=8 EоD87о=т8. �о от=оHе=8е =4 поG6оо5D47у64I8те 
к4D5о=4т=8 Eк4л8 6 D49о=4 D477D4=8G464<е д6е оE=о6=8 
поG6е=8 ед8=8F8. �7Eлед64=8те поG68 E4 Leptosols 8л8 
Phaeozems E до5D4 дDе5=о7JD=еEт4 EтDуктуD4, тJ<е= 
Eу<уEе= EоD87о=т (mollic) 8 пл8тJк поG6е= пDоD8л Ak-ACk-

CRk, ле64I8 6JDEу т6JDд8 8л8 876етDел8 к4D5о=4т=8 Eк4л8. 
� 87Eлед64=4т4 пл4=8=Eк4 о5л4Eт E D47л8G=4 =4д<оDEк4 
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often eroded with fragments from calcareous rock. The 

soils are well stocked with organic matter. The amount of 

organic carbon in the surface A horizon varied from 7.4 % 

to 2.8%. The calcium dominates in exchange capacity of 

the soil over all other cations. There is no exchange acidity 

in these soils, except small amounts in the soil surface and 

in litter. The content of carbonates is an important soil-

forming feature of these soils. 

68EоG8=4 по6JDE=оEт=8Oт <ол8ко6 EоD87о=т о58к=о6е=о е 
по-пл8тJк 8 <=о7о GеEто еDо78D4= E DD47<е=т8 от 64Dо68т8 
Eк4л8. �оG68те E4 до5Dе 74п4Eе=8 E оD74=8G=8 6еIеEт64. 
Кол8GеEт6ото оD74=8Gе= 6J7леDод 6 по6JDE=оEт=8O � 
EоD87о=т 64D8D4 от 7,4 % до 2,8 %. К4лF8Oт до<8=8D4 6 
о5<е==8O к4п4F8тет =4 поG64т4 =4д 6E8Gк8 оEт4=4л8 
к4т8о=8. � те78 поG68 =O<4 о5<е==4 к8Eел8==оEт, E 
87клNGе=8е =4 <4лк8 кол8GеEт64 6 по6JDE=оEтт4 =4 поG64т4 
8 6 7DоEк4т4 поEтелO. !JдJD64=8ето =4 к4D5о=4т8 е 646=4 
поG6оо5D47у64I4 E4D4ктеD8Eт8к4 =4 те78 поG68. 

�7_11 Vesselin Pankov, Ivaylo Kirilov. 

2022. Characteristics of Haplic 

Vertisols in Natural Conditions 

under Threat of Soil Sealing in 

Urban Forest in Capital City 

Sofia, Bulgaria. Journal of 

Balkan Ecology, vol. 25, No 3, 

2022. pp. 283 – 293. 

ISSN   1311-0527 

The paper deals with the rare and still preserved 

ecosystem, under a natural oak-beech forest, which 

serves as a green belt and is one of the last preserved 

in the inner parts of Sofia. It has not been a human-

made park. Leached Haplic Vertisols are surveyed, 

using agrochemical and physical indicators: pH, N-

NH4, P2O5, K2O, humus content, hygroscopic moisture 

and soil texture analyzes. A feature of Vertisols from 

the Sofia region is the great depth of the profile and the 

humus horizon, and the heaviest soil texture compared 

to those in other parts of the country. They retain 

moisture, modulate the temperature, and have a basic 

reaction, high humus and nitrogen content, high clay 

content and solid dark colour. These soils provide the 

basis for an ecosystem with high biodiversity and 

should be preserved without soil sealing from 

construction, including bicycle lanes and buildings, 

pollution and deforestation. 

%F4F<OF4 E9 ;4A<@464 E DO8>4F4 < 6E9 BM9 ;4C4;9A4 
9>BE<EF9@4, CB8 9EF9EF69A4 8N5B6B-5G>B64 7BD4, >BOFB 
E?G:< >4FB ;9?9A CBOE < 9 98A4 BF CBE?98A<F9 ;4C4;9A< 
6N6 6NFD9LABEFF4 A4 %BH<O. &B64 A9 9 C4D>, EN;8489A 
BF KB69L>4 DN>4. И;?G:9A<F9 Haplic Vertisols E9 
<;E?9864F, >4FB E9 <;CB?;64F 47DBI<@<KA< < H<;<KA< 
CB>4;4F9?<: pH, N-NH4, P2O5, K2O, EN8ND:4A<9 A4 
IG@GE, I<7DBE>BC<KA4 6?474 < 4A4?<;< A4 EFDG>FGD4F4 
A4 CBK64F4. �F?<K<F9?A4 K9DF4 A4 Vertisols BF 
%BH<=E>4 B5?4EF 9 7B?O@4F4 8N?5BK<A4 A4 CDBH<?4 < 
IG@GEA<O IBD<;BAF < A4=-F9:><O @9I4A<K9A ENEF46 6 
ED46A9A<9 E F9;< 6 8DG7< K4EF< A4 EFD4A4F4. &9 
;48ND:4F 6?474F4, @B8G?<D4F F9@C9D4FGD4F4 < <@4F 
BEAB6A4 D94>J<O, 6<EB>B EN8ND:4A<9 A4 IG@GE < 4;BF, 
6<EB>B EN8ND:4A<9 A4 7?<A4 < C?NF9A FN@9A J6OF. &9;< 
CBK6< BE<7GDO64F BEAB64F4 ;4 9>BE<EF9@4 E 6<EB>B 
5<BD4;ABB5D4;<9 < FDO564 84 5N84F ;4C4;9A< 59; 
;4C9K4F64A9 A4 CBK64F4 BF EFDB<F9?EF6B, 6>?NK<F9?AB 
69?BE<C98A< 4?9< < E7D48<, ;4@NDEO64A9 < 
B59;?9EO64A9. 

�7_13 B. Hristov, I. Kirilov, 2023. 

Arenosols of Rodopes Mountain 

(Bulgaria) , Ecologia Balkanica, 

12 (2), 126 – 134. 

The Arenosols of Western Rhodopes Mountain are spread 

on soft, unconsolidated Neogene and Quateranry modern 

sediments with a sandy texture and weak structure. New 

research on their genesis, properties, diagnosis and 

�OEJG=8те поG68 =4 �4п4д=8те  одоп8 E4 D47пDоEтD4=е=8 
6JDEу <ек8, =еко=Eол8д8D4=8 EJ6Dе<е==8 Eед8<е=т8 от 
=ео7е=4 8 к64теDеD4 E пеEJGл864 текEтуD4 8 D47пD4Hе=4 
EтDуктуD4. �4пD46е=8 E4 =о68 87Eлед64=8O 6JDEу теE=8O 
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classification were made on their major diagnostic 

features. Arenosols profile is typical A–AC–C type with low 

humus content and relatively lower values of CEC 

compared with other sandy soils in Bulgaria. Content of the 

soil particles of sandy fraction is above 80 % and soil 

texture is sandy or loamy sandy, which is main diagnostic 

feature for Arenosols classification. The research confirms 

the criteria for their terrain recognition and new additional 

data for mountainous sandy soils were established 

7е=е78E, E6о9Eт64, д847=оEт8к4 8 кл4E8D8к4F8O по 
оE=о6=8те 8< д847=оEт8G=8 E4D4ктеD8Eт8к8. �DоD8лJт =4 
�OEJG=8те поG68 е т8п8Gе= A–AC–C т8п E =8Eко EJдJD64=8е 
=4 Eу<уE 8 от=оE8тел=о по-=8Eк8 Eто9=оEт8 =4 CEC 6 
ED46=е=8е E дDу78 пеEJGл868 поG68 6 �Jл74D8O. 
!JдJD64=8ето =4 поG6е=8 G4Eт8F8 от пеEJGл864 DD4кF8O е 
=4д 80%, 4 EтDуктуD4т4 =4 поG64т4 е пеEJGл864 8л8 7л8=еEто-

пеEJGл864, което е оE=о6е= д847=оEт8Gе= пD87=4к 74 
кл4E8D8к4F8Oт4 =4 �OEJG=8те поG68. �DоуG64=ето 
пот6JD6д464 кD8теD88те 74 тOE=ото теDе==о D47по7=464=е 8 
E4 уEт4=о6е=8 =о68 допJл=8тел=8 д4==8 74 пл4=8=Eк8 
пOEJG=8 поG68. 

�7_15 Ivaylo Kirilov, Plamen Ivanov, 

Biser Hristov (2024) Soil Organic 

Matter Composition of 

Arenosols in Western Rhodopes 

Mountain, Bulgaria. Bulgarian 

Journal of Soil Science 2024 

Volume 9. Issue 2, 219-227. 

ISSN-online 2367-

9212 and  ISSN-print 2534-8787. 

DOI: https://doi.org/10.5281/ze

nodo.14422310 

The paper studies soil organic matter in sandy soils from 
Western Rhodopes region, which fall within the territory 
of Pazardzhik district of the South central planning region 
in Bulgaria. Brief information on the morphological 
characteristics of the soils established so far and their 
initial studies are presented. The composition of soil 
organic matter is determined by analysing its extractable 
(soluble) fractions and insoluble residue. The humus 
content of studied soils is discussed by comparison with 
soils of the same soil type and those with similar stage of 
development of soil-forming processes. The state of soil 
organic matter is evaluated according to various 
indicators related to the degree of humification, the state 
of humic acids and the type of humus in surface 
horizons. 

� EF4F<OF4 9 <;E?9864AB CBK69ABFB BD74A<KAB 69M9EF6B 
6 #OENKA<F9 CBK6< BF D4=BA4 A4 �4C48A<F9 $B8BC<, >B<FB 
CBC484F A4 F9D<FBD<OF4 A4 B5?4EF #4;4D8:<> A4 Ю:9A 
J9AFD4?9A D4=BA ;4 C?4A<D4A9 A4 �N?74D<O. 
#D98EF469A< E4 >D4F>< E6989A<O ;4 GEF4AB69A<F9 8B 
@B@9AF4 @BDHB?B7<KA< I4D4>F9D<EF<>< A4 CBK6<F9 < 
CND6BA4K4?A<F9 <@ CDBGK64A<O. %NEF46NF A4 CBK69A4F4 
BD74A<KA4 @4F9D<O E9 BCD989?O KD9; 4A4?<; A4 A9=A<F9 
9>EFD4I<DG9@< (D4;F6BD<@<) HD4>J<< < A9D4;F6BD<@ 
BEF4FN>. %N8ND:4A<9FB A4 IG@GE 6 <;E?9864A<F9 CBK6< 
E9 B5EN:84 KD9; ENCBEF46>4 E CBK6< BF ENM<O CBK69A F<C 
< F4><64 ENE EIB89A 9F4C A4 D4;6<F<9 A4 
CBK6BB5D4;G64M<F9 CDBJ9E<. %NEFBOA<9FB A4 
BD74A<KABFB 69M9EF6B A4 CBK64F4 E9 BJ9AO64 CB 
D4;?<KA< CB>4;4F9?<, E6ND;4A< ENE EF9C9AF4 A4 
IG@<H<>4J<O, ENEFBOA<9FB A4 IG@GEA<F9 ><E9?<A< < 6<84 
A4 IG@GE4 6 CB6NDIABEFA<F9 IBD<;BAF<. 

�7_16 Plamen Ivanov, Irena 

Atanassova*, Martin Banov and 

Ivaylo Kirilov (2024) Assessment 

of physical and chemical 

characteristics of water 

repellent soil profiles of 

Technosols from Maritsa-Iztok 

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

%F4F<OF4 ED46AO64 H<;<>B-I<@<KA<F9 I4D4>F9D<EF<>< A4 
F9IAB79AA< CBK69A< CDBH<?< A4 6N7?98B5<6A4 L4IF4 BF 
 <A<  4D<J4-�;FB>. �;5D4A< E4 @9EF4 E <7?B?<EFA4 
D4EF<F9?ABEF < 59; D4EF<F9?ABEF. !4CD469AB 9 >D4F>B 
ED46A9A<9 @9:8G H<;<>B-I<@<KA<F9 I4D4>F9D<EF<>< A4 
<;E?9864A<F9 CBK69A< CDBH<?< < F9;< BF 8DG7< DG8A<KA< 
BF?B@><. #D98BEF469A< E4 < 6DN;>< E CD98<LA< 
<;E?9864A<O. &9IAB79AA<F9 CBK69A< CDBH<?< <@4F 6<EB> 

https://doi.org/10.5281/zenodo.14422310
https://doi.org/10.5281/zenodo.14422310


16 

 

open-cast coal mine in Bulgaria. 

Bulgarian Journal of Agricultural 

Science, 30 (No 3) 2024, 412–
417. ISSN 1310-0351 – print, 

ISSN 2534-983X – online 

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

>4F<BA9A B5@9A9A >4C4J<F9F < EN8ND:4A<9 A4 BD74A<K9A 
6N7?9DB8. �;@9D9A4 9 6B8BBF5?NE>64M4F4 ECBEB5ABEF A4 
CBK64F4 < 9 GEF4AB69A4 >BD9?4J<OF4 = E <;E?9864A<F9 
CBK69A< I4D4>F9D<EF<>< A4 &9IAB79AA<F9 CBK6<. �D9@9FB 
;4 CDBA<>64A9 A4 6B8A4 >4C>4 (WDPT) A4@4?O64 DO;>B 
E?98 A47DO64A9 A4 <;>?NK<F9?AB I<8DBHB5A< CBK69A< 
CDB5<. #D98< A47DO64A9 >BD9?<D4 ;A4K<F9?AB E 
B5@9AA<F9 >4F<BA< A4 4?G@<A<O (R* WDPT-Al = 0,863) 6 
CBK69A<O CDBH<? CB8 5BD < CB-@4?>B E 6B8BDB84 6 
CDBH<?4 59; D4EF<F9?ABEF (R WDPT-H8,2 = 0,409). � 
D4=BA4 A4 5BD4 ENMB 59L9 BF>D<F4 ;A4K<F9?A4 
>BD9?4J<O @9:8G WDPT < B5M<O BD74A<K9A 6N7?9DB8 (R* 
WDPT-TOC = 0,711), >4>FB < E HG?6<K9A BD74A<K9A 
6N7?9DB8 (R* WDPT-FOC = 0,824). � CBK69A<O CDBH<? 
59; D4EF<F9?ABEF >BD9?4J<OF4 9 ;A4K<F9?A4 E HD4>J<OF4 
A4 A99>EFD4I<D4A BD74A<K9A 6N7?9DB8 (R* WDPT-Cunextr. 
= 0,644). 

�8 !т4т88 8 докл4д8, пу5л8ку64=8 6 =еDефеD8D4=8 Eп8E4=8O E =4уG=о Dеце=78D4=е 8л8 пу5л8ку64=8 6 Dед4кт8D4=8 колект86=8 то<о6е 

�8_17 Hristov B., I. Iliev, G. 

Dimitrov, I. Kirilov. 2015. 

Application of Soil 

Classifications WRB and 

SoilTaxonomy in a scientific 

expedition on a project 

BG051PO001-3.3.06-0042, 

International Conference, 

Soils and Agro-Technology 

in a Changing World.11- 15 

May pp. 605 – 615. 2015. 

ISBN: 978-619-90560-0-4 

The paper deals with the classification of different soil 

types during the youth scientific fieldtrip where soils were 

classified according to new World Reference Base for Soil 

Resources 2014 and Soil Taxonomy 1999. Scientific fieldtrip 

describes differences between Bulgarian classification, 

WRB and Soil Taxonomy nomenclature of the soil units, 

based on the concept of causality between interacting 

components of natural object and environment. Nine soil 

profiles were described in all parts of Bulgaria. According 

WRB soils are Umbrisols, Luvisols, Chernozems, 

Phaeozems, Vertisols and Stagnosols. Soil Taxonomy 

classify these soil profiles as Inseptosols, Mollisols, 

Vertisols and Alfisols. 

!т4т8Oт4 Eе 74=8<464 E кл4E8D8к4F8Oт4 =4 D47л8G=8 т8по6е 
поG68 по 6Dе<е =4 <л4де6к4т4 =4уG=4 екEкуD78O, кJдето 
поG68те E4 кл4E8D8F8D4=8 EпоDед =о64т4 !6ето6=4 
DеDеDе=т=4 5474 74 поG6е=8 DеEуDE8 2014 8 Soil Taxonomy 
1999. �4уG=4т4 екEкуD78O оп8E64 D47л8к8те <е6ду 
5Jл74DEк4т4 кл4E8D8к4F8O, WRB 8 =о<е=кл4туD4т4 =4 
поG6е=4т4 т4кEо=о<8O =4 поG6е=8те ед8=8F8, 6J7 оE=о64 =4 
ко=FепF8Oт4 74 пD8G8==о-EледEт6е=4 6DJ7к4 <е6ду 
6748<оде9Eт64I8 ко<по=е=т8 =4 пD8Dод=8O о5ект 8 
окол=4т4 EDед4. Оп8E4=8 E4 де6ет поG6е=8 пDоD8л4 6J6 
6E8Gк8 G4Eт8 =4 �Jл74D8O. !поDед WRB поG68те E4 Umbrisols, 
Luvisols, Chernozems, Phaeozems, Vertisols 8 Stagnosols. 
&4кEо=о<8Oт4 =4 поG64т4 кл4E8D8F8D4 те78 поG6е=8 
пDоD8л8 к4то Inseptosols, Mollisols, Vertisols 8 Alfisols. 

�8_18 Krasteva V., Metodi 

Teoharov, Ivaylo Kirilov. 

2013. Agronomic Suitability 

of Sand Soils from the 

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

� EF4F<OF4 9 CD98EF469A4 BFABE<F9?A4 BJ9A>4 A4 
#OENKA<F9 CBK6< BF %969DABFB < Ю:ABFB '9DAB@BD<9 ;4 
BF7?9:84A9 A4 BEAB6A< >G?FGD<, >4FB E9 6;9@4F CD986<8 
>?<@4F<KA<F9 GE?B6<O. �;CB?;64 E9 < 9FB8<>4 ;4 
BFABE<F9?A4 BJ9A>4 A4 ;9@989?E><F9 ;9@< 6 �N?74D<O=. 
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Bulgarian Black Sea Coast 

for Cultivation of 

Agricultural Crops. Soil 

Science, Agro chemistry and 

Ecology, № 2. 3 – 9. 2013 

ISSN 0861-9425 

Evaluated soils fall in the <average good land=, <bad 
lands= and <unsuitable lands= for no irrigation conditions. 
Some of them pass into the group of <medium good= and 
<good land=. under irrigated conditions The main 
disadvantages of sandy soils are very light mechanical 
structure, low humus content, presence of erosion and 
stony, which largely affect the evaluation and reduce its 
value. Few numbers of crops are preferable for 
agriculture in these soils but after a number of 
ameliorative, land improving and agricultural activities. 
For cultivation without irrigation these crops are: 
vineyards, cereals – corn, wheat, technical – oriental 
tobacco, vegetables – tomatoes, fruit – pears, cherries, 
peaches. Crops grown under irrigation are as follows: 
corn, alfalfa, oriental and large foliar tobacco and fruit – 
apples, pears, plums, peaches, and cherries, but only on 
small areas. 

"J9A9A<F9 CBK6< CBC484F 6 „ED98AB 8B5D4 ;9@O<, „?BL4 
;9@O< < „A9CB8IB8OM4 ;9@O< CD< ?<CE4 A4 A4CB<F9?A< 
GE?B6<O. !O>B< BF FOI CD9@<A464F 6 7DGC4F4 A4 „ED98AB 
8B5D<= < „8B5D< ;9@<=. CD< CB?<6A< GE?B6<O "EAB6A<F9 
A98BEF4FNJ< A4 #OENKA<F9 CBK6< E4 @AB7B ?9> @9I4A<K9A 
ENEF46, A<E>B EN8ND:4A<9 A4 IG@GE, A4?<K<9 A4 9DB;<O < 
>4@9A<EF<, >B<FB 8B 7B?O@4 EF9C9A 6?<OOF A4 BJ9A>4F4 < 
A4@4?O64F A9=A4F4 EFB=ABEF.  4?>B A4 5DB= >G?FGD< E4 
CD98CBK<F4A< ;4 ;9@989?<9 6 F9;< CBK6<, AB E?98 D98<J4 
@9?<BD4F<6A<, CB8B5D<F9?A< < ;9@989?E>< 89=ABEF<. �4 
BF7?9:84A9 59; A4CBO64A9 F9;< >G?FGD< E4: ?B;O, :<FA< – 
J4D96<J4, CL9A<J4, F9IA<K9E>< – BD<9AF4?E>< FNFNA, 
;9?9AKG>B6< – 8B@4F<, B6BMA< – >DGL<, K9D9L<, 
CD4E>B6<. #B?<6AB E9 BF7?9:84F E?98A<F9 >G?FGD<: 
J4D96<J4, ?NJ9DA4, BD<9AF4?E>< < 98DB?<EF9A FNFNA < 
B6BMA< – O5N?><, >DGL<, E?<6<, CD4E>B6< < K9D9L<, AB 
E4@B A4 @4?>< C?BM<. 
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Sandy soils (Arenosols) from Bulgarian Black Sea region 
were studied in terms of soil microbiology and it’s 
relationship with soil genetic features. The diagnostic 
shows these soils as primitive. It was found higher 
amount of bacteria and oligonitrophile in topsoil which is 
directly related with higher humus content. Other groups 
of microorganisms like actinomycetes, fungi and 
cellulose decomposing are less represented. There is a 
trend for higher soil biology activity from the southern 
coastal zone to those of the northern. 

#OENKA<F9 CBK6< (Arenosols) BF 5N?74DE>BFB '9DAB@BD<9 
E4 <;E?9864A< BF 7?98A4 FBK>4 A4 @<>DB5<B?B7<OF4 A4 
CBK64F4 < A9=A4F4 6DN;>4 E 79A9F<KA<F9 I4D4>F9D<EF<>< 
A4 CBK64F4. �<47ABEF<>4F4 CB>4;64 F9;< CBK6< >4FB 
CD<@<F<6A<. 'EF4AB69AB 9 CB-6<EB>B >B?<K9EF6B 54>F9D<< 
< B?<7BA<FDBH<?< 6 7BDA<O CBK69A E?B=, >B9FB 9 CDO>B 
E6ND;4AB E CB-6<EB>BFB EN8ND:4A<9 A4 IG@GE. �DG7< 
7DGC< @<>DBBD74A<;@< >4FB 4>F<AB@<J9F<, 7N5<K>< < 
D4;7D4:84M< J9?G?B;4 E4 CB-E?45B CD98EF469A<. 
!45?N8464 E9 F9A89AJ<O ;4 CB-6<EB>4 CBK69A4 
5<B?B7<KA4 4>F<6ABEF BF N:A4F4 >D4=5D9:A4 ;BA4 >N@ 
F9;< A4 E969DA4F4. 
 

�8_20 I. Kirilov., E. Filcheva, M. 

Teoharov. 2015. Comparative 

characteristics for humus 

state of Sand soils, Bulgarian 

Black sea coast and Danube 

Low Lands. Soil Science, 

Agrochemistry and Ecology,  

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

%N8ND:4A<9FB < ENEF46NF A4 IG@GE 6 #OENKA<F9 CBK6< 
(Arenosols) A4 �N?74DE>BFB >D4=5D9:<9 9 6 CDO>4 
;46<E<@BEF BF 6N;D4EFF4 A4 <;IB8A<F9 @4F9D<4?<. 
�N;D4EFF4 A4 @BDE><F9 >BD<F4 < 6D9@9FB ;4 B5D4;G64A9 
A4 CBK64F4 E4 6 CDO>4 ;46<E<@BEF BF D9?9H4 < 
@<>DBD9?9H4 A4 >BA>D9FA<F9 C?BM<. �;E?9864A<OF4 A4 
BD74A<KA<O 6N7?9DB8 6 CBK69A<F9 CDBH<?< A< 8464F 
BEAB64 ;4 <;6B8< ;4 A<E>B EN8ND:4A<9 A4 BD74A<K9A 
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content in the surface horizon – around 1% due to the 
intensive mineralization during whole year. In the sub 
horizons in the Sand soils (Arenosols) in Danube low 
lands – humus content decreases in different degree and 
show well expressed characteristics of izohumic soils. 
High temperature in summer, low rain fall, good soil air 
conditions in the studied regions lead to low levels of 
humus and nitrogen and active mineralization of plant 
residues. 

6N7?9DB8. #OENKA<F9 CBK6< A4 �N?74DE>BFB >D4=5D9:<9 
CB>4;64F A<E>B EN8ND:4A<9 A4 IG@GE 6 CB6NDIABEFA<O 
IBD<;BAF – B>B?B 1%, CBD48< <AF9A;<6A4F4 
@<A9D4?<;4J<O CD9; JO?4F4 7B8<A4. � CB8IBD<;BAF<F9 A4 
#OENKA<F9 CBK6< (Arenosols) 6 >D4=8GA46E><F9 A<;<A< – 
EN8ND:4A<9FB A4 IG@GE A4@4?O64 6 D4;?<KA4 EF9C9A < 
CB>4;64F 8B5D9 <;D4;9A< I4D4>F9D<EF<>< A4 <;BIG@GEA< 
CBK6<. �<EB>4F4 F9@C9D4FGD4 CD9; ?OFBFB, @4?>BFB 
>B?<K9EF6B 64?9:<, 8B5D<F9 CBK69AB6N;8GLA< GE?B6<O 6 
<;E?9864A<F9 D4=BA< 6B8OF 8B A<E>< A<64 A4 IG@GE < 4;BF 
< 4>F<6A4 @<A9D4?<;4J<O A4 D4EF<F9?A<F9 BEF4FNJ<. 
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Studied were the carbonate contents, sorptive and 
mineralogical properties of Sandy Soils (Arenosols) from 
the Black sea zone of Bulgaria. They were characterized 
with neutral to slightly alkaline reaction. According to the 
carbonate contents they are noncarbonate, slightly 
carbonate, moderately carbonate and very carbonate. 
The sorption capacity varies from low to average. The 
primary minerals are inherited from the soil forming and 
sandy materials. Quartz is the most abundant mineral in 
all profiles and horizons, but in greater part of the studied 
soils in the A horizons, feldspars, micas and amphiboles 
are also present, which leads to higher sorption capacity 
of these soils than obtained for Arenosols from other 
regions in the world. 

�;E?9864A< E4 >4D5BA4FABFB EN8ND:4A<9, EBD5J<BAA<F9 
< @<A9D4?B7<KA<F9 E6B=EF64 A4 #OENKA<F9 CBK6< 
(�D9ABEB?<) BF '9DAB@BDE>4F4 ;BA4 A4 �N?74D<O. &9 E9 
I4D4>F9D<;<D4F E A9GFD4?A4 8B ?9>B 4?>4?A4 D94>J<O. 
%CBD98 >4D5BA4FABFB EN8ND:4A<9 5<64F 59;>4D5BA4FA<, 
E?45B >4D5BA4FA<, G@9D9AB >4D5BA4FA< < E<?AB 
>4D5BA4FA<. %BD5J<BAA<OF >4C4J<F9F 64D<D4 BF A<EN> 8B 
ED989A. #ND6<KA<F9 @<A9D4?< E4 A4E?989A< BF 
CBK6BB5D4;G64M<F9 < C9ENK?<6< @4F9D<4?<. �64DJNF 9 
A4=-D4;CDBEFD4A9A<OF @<A9D4? 6N6 6E<K>< CDBH<?< < 
IBD<;BAF<, AB 6 CB-7B?O@4F4 K4EF BF <;E?9864A<F9 CBK6< 
6 IBD<;BAF<F9 � CD<ENEF64F < H9?8LC4F<, E?N8< < 
4@H<5B?<, >B9FB 6B8< 8B CB-6<EB> EBD5J<BA9A >4C4J<F9F 
A4 F9;< CBK6<, BF>B?>BFB CB?GK9A ;4 �D9ABEB?<F9 BF 
8DG7< D97<BA< A4 E69F4. 

 

 

 

 

 

 

 


