Capture, updating and evaluation of field and analytical data for Bulgarian soils





�
Introduction


The collecting, preserving, analysing, updating, and use of soil information is a subject of profound scientific research – soil survey, analysis, diagnostics, classification, mapping, and so on. These activities have practical application in agriculture, urbanization, road construction, etc. In different countries of the world, depending on scientific potential, social relationships and financial possibilities, the approaches to problems involving pedology have specific characteristics and are developed to different extents. 
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�The aim of this study is to show the methodology and practical application of data capture, updating and evaluation for the main Bulgarian soil units.





Collecting, updating and storing soil data


The great soil scientist N. Poushkarov started the organised systematic study of Bulgarian soils in 1911. In 1931, a soil map of Bulgaria at a scale of 1:500,000 was created to show the geographic distribution of the main soil units. The 1956 soil map of Bulgaria, published at a scale of 1:200,000, showed a significantly larger number of soil units, compared to the 1931 map. 





The monograph “Soils of Bulgaria” was published in 1960. This book collected together all morphological, physical, chemical and physico-chemical characteristics of the main soil units. 





A new soil map of Bulgaria at 1:400,000 scale was published in 1968. The information on this map was based on the soil survey of over 65% of the country at a scale of 1:25,000. On this map 67 soil units were defined at the levels of group and subgroup, particle size distribution classes and erosion degree. In the same year, after generalization of the 1:400,000 scale map, a soil map at a scale of 1:1,000,000, which included 45 soil units, was created and published.


Current status of soil information


The whole territory has now been mapped at a scale of 1:25,000, and 87% of the territory at 1:10,000.





According to the extended systematic list of the soils, 200 soil units have been defined, each of them carrying coded information about the profile depth, the degree of erosion, particle size classes, stoniness classes,  parent  materials, slope and land evaluation. The defined soil units have been characterized with profile descriptions, texture, total amount of carbon, pH, carbonate content, total nitrogen, and total phosphorus on the bases of 50,000 main soil profile data. In addition to this, information for more than 250 profiles, representing the main soil varieties of the different regions, have been completed by analytical data that include: humus content, water properties, chemical composition, Fe and Al status, CEC, base saturation and so on.





From basic documents such as soil survey journals, remote control information, laboratory data forms, climatic parameters and so on, administratively-maintained archives have been created. This information is kept in special Soil Survey Books in the forms of manuscripts, tables and maps.





Sample of information in the Soil Survey Books 


Soil Survey Book  N0 124 - Plovdiv region; Kuklen district (D. Dimitrov et al., 1990).


Settlements included: Kuklen, Brestnik, Krumovo, Ruen, Belastitza, Branipole.


Soil map scale: S 1:10,000.


Agricultural territory: 7,473 ha.


Number of soil units: 25.


Number of soil profiles: 254.


Number of sampled soil profiles for laboratory investigations: 49.





Geology, Geomorphology and Hydrology: Soils around  the studied settlements are developed on Quaternary materials, represented by alluvial deposits of the rivers Maritza and Chaia, alluvial and diluvial fan-like soil covers. A very small part of the soil cover is formed on precambic crystalline schists, and the layered structure of alluvial deposits is also manifested to a different extent. From the geomorphologic point of view, the studied territory is positioned on part of the river terraces, on adjoining north slopes of  valleys and on small plains. The rivers Maritza and Chaia are associated with shallow ground water levels of between 1 and 5 m in northern parts, but are deeper (from 5 to 10 m) in the remaining part.





Vegetation: On the southern side of the district studied, part of the forest is still preserved. In the remaining part  the natural vegetation is willow and poplar trees around the rivers, and in the places with higher levels of ground water, it is represented by grass-boggy and boggy vegetation. Cultivation in the district is mainly grains, vegetables and perennial plants.


Climate: The district is in the Thrace climatic region. The climate is temperate with a weakly pronounced Mediterranean influence. In Table 1 the average monthly and annual air temperatures and precipitation are presented for the Plovdiv station for the period 1916-1980.  Plovdiv’s elevation is 160 m, longitude 240 45’, and north latitude 42o 9’. It has to be admitted that the average sum of the precipitation, 515 l/m2, is 135 l/m2 lower than the average for the country.





During the last 5-6 years the existing soil information was adapted for machine processing, computerized and added to the topographic base at the scale of 1:10,000. Information about the anthropogenically influenced land pollution (heavy metals and toxic substances) is now being updated. All these data form the digital soil archives of Bulgaria. In Figure 1 an example of the Bulgarian digital archive is shown.
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Table 1.   Mean monthly and annual temperature of the air and precipitation amount for the period 1916-1980, station Plovdiv





Months�
J�
F�
M�
A�
M�
J�
J�
A�
S�
O�
N�
D�
annual�
�
t0C�
0.2�
2.0�
6.4�
12.4�
17.2�
21.1�
23.6�
22.8�
18.8�
12.9�
7.2�
2.2�
12.2�
�
Precipitation l/m2�
39�
32�
36�
42�
54�
62�
47�
35�
36�
40�
48�
44�
515�
�


















Description of the soil unit N0 8 - Calcaric Fluvisol (FAO):





Soil code 10.1.16.3.0.1. 									(1)


(only for Soil Survey Book according to Bulgarian agricultural soil grouping),  where:


10. - code of soil group;		1. - code of soil sub-group;	16. - soil unit code;


  3. - particle size classes code;	0. - code of stoniness degree;	  1. - code of parent materials.


The soil unit described occupies river terraces. Its total area is 403 ha  or 5.40% of the studied territory.





Description of Profile 200:





AI�
0�
-�
30�
cm�
Grey-brown (10 YR-5/2), dry, dense, sandy loam, granular structure, roots, slightly calcareous, clear smooth boundary.�
�
II�
30�
-�
55�
cm�
Grey-brown (10 YR-5/2), fresh, slightly dense, sandy loam, subangular blocky structure, calcareous, gradual boundary.�
�
III�
55�
-�
80�
cm�
Grey-brown (10 YR-5/2), fresh, dense, loam, subangular blocky structure, calcareous, gradual boundary.�
�
IV�
80�
-�
110�
cm�
Dark brown (10 YR-3/3), fresh, dense, clay loam, subangular blocky structure, calcareous, gradual boundary.�
�
V�
110�
-�
132�
cm�
Dark brown  (10 YR-3/3), fresh, dense, loam, subangular blocky structure, calcareous. �
�



�
Analytical data for Profile  200 are shown in Tables 2 and 3. 





Figure 1 represents only one part of the soil map for Bresnik. The original map is at a scale of 1:10,000, but for the purposes of this study it is reduced to a scale of 1:25,000. The example from the archive, description of profile 200, concerns an Alluvial meadow soil (Calcaric Fluvisol), that is located in the south-east part of the map, very near to a heavy metals production plant.





The soil-unit map number 8 is expressed with the formula:





�EMBED Equation.2���		(2)





where, above the line:





ÀÄ	soil name code;


Ð	thickness of profile code;





and below the line:





3	particle size (( < 0.01 mm) classes code 


0 	stoniness code (no stones or very few stones cover < 0.01% of the area);


1	parent material code (alluvial deposition);





multiplier:





42	land categories code (according to the Bulgarian land evaluation system); category 4 for non-irrigated land, and category 2 for irrigated land.





Recently a new, improved formula for soil coding in Bulgaria was introduced:


 


�EMBED Equation.2���	(3)





Na 	land category (according the Bulgarian  land evaluation system);


L1,2,3,..codes for soil description;


Nb	field index (according the Bulgarian land evaluation system);


N1,2,3,.. codes for particle size classes, stoniness, parent materials etc.





All “N’s” are numbers, and all “L’s” are letters.





As can be seen in Figure 1, there is an industrial plant-pollutant in the studied region. Analytical data, concerning heavy metal pollution of soils located a few kilometres eastward from the discussed example, are presented in Table 4.
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Table 2.   Profile 200. Calcaric Fluvisol (FAO). Particle size distribution data, as a percent of air-dry soil 





Horizon (layer)


depth in cm�
Loss �
Particle size classes (mm)�
�
�
�
�
�
with HCl�
( > 1�
1 - 0.25�
0.25 - 0.05�
0.05 - 0.01�
0.01 - 0.005�
0.005 - 0.001�
( < 0.001�
( < 0.01�
�
AI�
0�
-�
30�
7.6�
2.2�
21.1�
30.5�
16.8�
4.6�
5.0�
12.2�
21.8�
�
II�
30�
-�
55�
9.0�
0.0�
14.6�
33.5�
21.5�
4.5�
5.0�
11.9�
21.4�
�
III�
55�
-�
80�
4.8�
6.0�
20.7�
31.2�
16.5�
5.2�
3.6�
12.0�
20.8�
�
IV�
80�
-�
110�
8.2�
0.0�
15.3�
28.7�
18.5�
6.4�
5.9�
17.0�
29.3�
�
V�
110�
-�
132�
6.1�
1.2�
17.0�
35.2�
23.9�
3.1�
3.9�
  9.6�
16.6�
�






Table 3.   Profile 200. Calcaric Fluvisol (FAO). Some physical and chemical properties





Horizon (layer)�
Hygroscope moisture�
Humus�
pH�
Carbonates�
Total N�
Total P�
pH�
Electroconductivity�
�
depth  in  cm�
%�
%�
in KCl�
%�
%�
%�
in H2O�
mmhos/cm�
�
AI�
0�
-�
30�
2.76�
1.07�
7.50�
5.95�
0.051�
0.139�
7.85�
0.26�
�
II�
30�
-�
55�
2.88�
0.80�
7.50�
7.16�
0.047�
0.110�
7.90�
0.20�
�
III�
55�
-�
80�
2.87�
0.55�
7.40�
2.87�
n. d.�
n. d.�
7.90�
0.20�
�
IV�
80�
-�
110�
4.26�
0.58�
7.30�
5.75�
n. d.�
n. d.�
7.90�
0.21�
�
V�
110�
-�
132�
3.36�
0.43�
7.30�
4.22�
n. d.�
n. d.�
7.90�
0.18�
�






�
Table 4.   Calcaric Fluvisol (FAO). Some soil data and concentrations of Zn, Pb, Cd and Cu in the soil (map number 12 near to the factory)





Horizon�
Depth�
Humus�
pH�
CaCO3�
Zn�
Pb�
Cd�
Cu�
�
(layer)�
cm�
%�
in H2O�
%�
mg/kg�
mg/kg�
mg/kg�
mg/kg�
�
AI�
0-25�
1.3�
7.7�
12�
400.0�
225.0�
3.32�
122.0�
�
II�
25-45�
0.9�
7.7�
12�
300.0�
101.0�
1.50�
91.0�
�
III�
45-60�
0.8�
7.8�
13�
94.0�
45.0�
0.10�
42.0�
�
IV�
60-80�
0.5�
7.7�
7�
89.0�
33.0�
0.12�
34.0�
�
V�
80-100�
0.5�
7.7�
12�
84.0�
30.0�
0.10�
38.0�
�
VI�
100-135�
0.4�
7.7�
12�
73.0�
29.0�
0.12�
35.0�
�
VII�
135-150�
0.4�
7.7�
12�
    n. d.�
    n. d.�
 n. d.�
    n. d.�
�






Table 5.   Final scale of Bulgarian classification – land suitability for agricultural use





�
Groups�
Categories�
Land index values�
�
I�
very good lands�
1�
�
>�
90�
�
�
�
2�
80�
to�
90�
�
II�
good lands�
3�
70�
to�
80�
�
�
�
4�
60�
to�
70�
�
III�
moderately good lands�
5�
50�
to�
60�
�
�
�
6�
40�
to�
50�
�
IV�
bad lands�
7�
30�
to�
40�
�
�
�
8�
20�
to�
30�
�
V�
unsuitable lands�
9�
10�
to�
20�
�
�
�
10�
0�
to�
10�
�












�
The manuscripts, tables, map archives and digital archives are at the disposition of the N. Poushkarov Institute, Agricultural Academy, Ministry of Agriculture and other Institutions. Currently this information is used to support the agricultural lands cadastre and agricultural reform currently in progress in Bulgaria, land evaluation, agricultural economic activities, road construction, urbanization activities, and so on. In the near future this information will serve the organization and regulation of the land market, as well as the forthcoming regrouping of land in Bulgaria.


The collected and updated soil information enables an estimation of the agricultural lands on the basis of the actual and the potential suitability of the different  land use types to be made. In our country this approach is parametric and it is in very close agreement and compatible with the main principles of FAO. A final classification scheme (Petrov et al, 1988) is shown in Table 5.








Conclusion


A short review of the scientific ideas and the practical application, concerning the capture, preserving, updating and estimating of the field and analytical soil data in Bulgaria was carried out. Historical and contemporary aspects were briefly elaborated.





The soil science archives in Bulgaria and the updated investigations will enable a successful joint international project, concerning soil diagnosis, classification,  mapping and land evaluation, to be implemented.
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