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Abstract       The aim of this paper is to realize a description of forest soils 
from Caras-Severin county. The work material consists of soil analysis data 
from forest management plans made in the period 1985-2016. In total, 1516 
soil profiles and 4050 pedo-genetical horizons were analyzed. The common 
types of forest soils in this area are dystric cambisol (strongly acid soil, 
oligomesobasic, with a very high total cationic exchange capacity, very well 
supplied with nitrogen and intensely humiferous), followed by eutric cambisol 
(average acid soil, mesobasic, with a high total cationic exchange capacity, 
very well supplied with nitrogen, intensely humiferous) and  luvisol (average 
acid soil, with a high cationic total exchange capacity, mesobasic in Ao and Bt 
and oligomesobasic in El,  well supplied with nitrogen, intensely humiferous).   
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The forest surface from Caras-Severin county 

amounts to 382.019 ha, meaning 45% from the 

county’s surface which situates this county on the 

second place on our country. As such, each inhabitant 

has approximately 1 ha of forest [20]. The state 

administration, Romsilva National Forest Management, 

administers 348.087 ha through its 18 Forest Districts 

[19].  

 Forest soils are an important part of 

silvicultural ecosystems [15, 8]. The purpose of this 

paper is to realize a description of soils from this 

district’s forest fund. 

 

Material and Method 

 
At the National Institute for Research and 

Development in Forestry "Marin Dracea", Brasov 

exists a large database regarding the soil analysis 

realized over time during forest management plan 

activities [3]. On the occasion of forest management 

plans, at an interval of 10 years for forest districts, soil 

samples from characteristic forest areas are gathered 

and analyzed. As such, the following elements are 

analyzed: physical-chemical properties (pH, humus 

content, carbonates content, basis exchange capacity 

(Sb), hydrogen exchange capacity (Sh), total cationic 

exchange capacity (T), base degree saturation (V), 

texture, total nitrogen). The methods used in analyzing 

soil samples are the accredited national and 

international methods [5].  

For the present paper, the soil samples gathered in the 

period 1985-2016 from the 18 forest districts from 

Caras-Severin were analyzed. In total, 1516 soil 

profiles and 4050 pedo-genetical horizons were 

analyzed. 

 

Results and Discussions 
 

Type of soils from Caras-Severin Forest District
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Fig. 1 The percentage of forest soils identified in Caras-Severin District 

 

The most widespread soil types are the ones from 

Cambisoil and Luvisoil classes, gathering together 

95% from all the district soils. As soils types, the most 

widespread is dystric cambisol (37%), followed by 

eutric cambisol (33%), luvisol (18%), preluvisol (7%), 

rendzic leptosol (3%) and entic podzol (15) (figure 1). 

Other soil types (fluvisols, cryptopodzols, phaeozems, 

dystric leptosols) represent only 1% from the total of 

the region’s forest soils. 

 At a country level, dystric cambisol occupied 

the first place as spread among forest soils (2.292.35 

ha, meaning 35%), while the luvisol occupies the 2
nd

 

place (1.440.052 ha, meaning 22%), the eutric 

cambisol the 3
d
 place (with a total surface of 869.909 

ha, meaning 13%), and the preluvisol the 5
th

 place 

(335.050 ha, meaning 5%), [7]. Other authors have 

identified: in Banat a presence of 34.42% for eutric 

cambisol, 8.64% for dystric cambisol, 15.88% for 

preluvisol and 28.59% for luvisol [17]; for Caras-

Severin district the percentage of eutric cambisols of 

45.05%, 26.12% for dystric cambisols, 19.05% for 

haplic luvisols and 5.78% for rendzic leptosols [12]; 22 

types of soils in this area [12]; Histosoils are very 

weakly represented in this district, being present only 

in mountain areas, at very high altitudes [9]. 

 

The reaction of soil solution  

 

 In regard with the soil reactions, this was 

calculated differentially for the most widespread types 

of soils (eutric cambisol, dystric cambisol, preluvisol, 

luvisol) and on pedogenetical horizons (figure 2). The 

lowest pH values are registered for dystric cambisol, 

this being a strongly acid soil, while the largest pH 

values are recorded for rendzic leptosol, a weak 

alkaline soil. All the other soils are moderately acid. In 

the second horizon, the pH is larger, due to the rocks 

formed on parental materials that are rich in calcium 

and pheromagnesium minerals [14].  

 Some authors identified the presence of acid 

soils represented by luvisols and dystric cambisols in 

Bistrita hydrographic basin from Caras-Severin [11], of  

acid luvisoils at Făget forest district [2], and of very 

acid soils in the Muntele Mic area [13].

 

 



 30 

Box & Whisker Plot

 Mean 
 Mean±SD 
 Mean±1.96*SD 

Ao Bv Ao Bv Ao El Bt Ao Bt Am A/Rn
3

4

5

6

7

8

9

p
H

Dystric cambosol

Eutric cambosol

Luvosol
Preluvosol

Rendzic leptosol

 
Fig. 2 pH variation of genetic horizons for the most widespread forest soils from Caras-Severin 

 

The base saturation degree  

 

For the base saturation degree (V), a diagram was 

realized with its variation for the most widespread 

forest soils for Caras-Severin, calculated as average for 

each soil horizon (figure 3). It can be observed that the 

variation amplitude of this parameter is high for all 

soils. By analyzing the average base saturation degree 

value, it can be observed that this is found in the 

interval 60 – 70% for eutric cambisol (which is a 

mesobasic soil). The dystric cambisol is the soil with 

the lowest base saturation degree average value, under 

40%, situating thus in the oligomesobasic soil 

category, while the luvisol is mesobasic in Ao and Bt 

and oligomezobazic in El. 
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Fig. 3 Base saturation degree variation for the most widespread soils from Caras-Severin County 

 

Total cationic exchange capacity  

 

In regard with the total cationic exchange capacity, an 

average was calculated per profile and was rendered as 

table form for each type of soil (Table 1). 

Rendzic leptosol has a very large total capacity of 

cationic exchange, while all the other types of soil have 

a large exchange capacity (figure 4). Some authors also 

found a high basic exchange capacity for luvisols in the 

Cornea area from Caras-Severin [10].
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Table 1 

Average content of humus, nitrogen and total cationic exchange capacity for forest soils  

from Caras-Severin County 

Eutric 

cambisol 

Dystric 

cambisol 
Preluvisol Luvisol Entic podzol 

Rendzic 

leptosol 

Total average cationic exchange capacity per soil type (T-me 100 g
-1

 sol) 

21.18 19.11 19.29 18.29 20.23 28.60 

Average nitrogen content in the A horizon per soil types (%) 

0.33 0.40 0.26 0.30 0.44 0.37 

Average humus content in the A horizon per soil type (H-%) 

6.57 7.99 5.34 6.08 11.09 7.50 

 

 
Fig. 4 The variation of total cationic exchange capacity for the most widespread forest soils  

from Caras-Severin county 

 

Nitrogen 

 

From the point of view of nitrogen supply, entic 

podzol, dystric cambisol, rendzic leptosol, eutric 

cambisol and luvisol are very well supplied with this 

element, and only preluvisol is well supplied. Similar 

values were obtained for different soils from Banat 

area [16]. 

 

Humus 

 

A very important soil parameter is the humus content 

[4]. In regard with this parameter, the average content 

in the A horizon was established for each type of soil 

(Table 1). The largest quantity is found for entic 

podzol, which is thus situated in the category of 

intensely humiferous soils (figure 5). All the other 

types of soils are intensely humiferous. The humus 

quantities from this county are similar with the average 

values calculated for all the country forest soils [6]. 

Others have found humus content values for eutric 

cambisol (2.88%) and luvisol (2.41%) for the soils 

from Banat plain, as well as much higher values in the 

mountain area for dystric cambisol (9.92%) or entic 

podzol (14.99%) [16]. 
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Fig. 5 The variation of humus content for the most widespread forest soils from Caras-Severin County 

 

Conclusions 

 
The repartition of forest soil types from Caras-

Severin County is similar with the repartition from the 

entire country (the first place is occupied in both cases 

by dystric cambisol, while the participation 

percentages of luvisol and preluvisol are similar). 

However, they are different in regard with the presence 

of eutric cambisol (much higher in this County in 

comparison with the country average). This fact is 

caused by the massive presence in this County of 

inferior premontane-mountain areas, occupied by 

beech stands, areas specific to this type of soil.     

 Dystric cambisol is a strong acid soil, 

oligomezobasic, with a very high total cationic 

exchange capacity, well supplied in nitrogen and 

intensely humiferous.  Eutric cambisol is a moderately 

acid soil, mezobasic, with a high total cationic 

exchange capacity, very well supplied in nitrogen and 

humiferous. Luvisol is a moderately acid soil, with a 

high total cationic exchange capacity, mezobasic in Ao 

and Bt and oligomesobasic in El, well supplied with 

nitrogen and intensely humiferous. Rendzic leptosol is 

a weak alkaline soil, with a very high total cationic 

exchange capacity, well supplied with nitrogen and 

intensely humiferous. Entic podzol ia a strongly acid 

soil, with a high total cationic exchange capacity, very 

well supplied with nitrogen and very intensely 

humiferous. 
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