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Abstract       Based on the intimate bond that forms between the soil land its 
vegetation gives to the source territory a special informational value for that 
soil characterization, in this paper we have mainly analyzed the layer of the 
herbaceous plants and moss, in order to achieve a space analysis for soil’s 
pH estimation. 
 We have also examined the direct connections between vegetation 
and soil and other micro-relief features as slope, altitude, exposure, presence 
of the hydrographic network etc. 
 For this study we have created 136 sample areas, by using a 50m X 
50m grid, on the entire plot 35B, U.P. VIII Slătioara, Stulpicani Forestry, 
Forestry Department Suceava. 
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It is well known that the intimate bond 

between the soil land and its vegetation gives the 

source land a great informational value for the 

characterization of that specific soil land.  

The vertical forest vegetation is composed of 

several layers, starting from the bottom layer 

representing the roots and ending with the tree canopy 

of the forming trees. In this article we will mainly 

analyze the layer of the herbaceous plants and moss. 

Knowing this particular blanket of plants and the 

proper use of the information it provides is of great 

importance in confirming or eventually complete 

results obtained from the direct analysis of the studied 

soil(
4
).     

  The direct bonds between vegetation, soil and 

other characteristics of the micro-relief such as slopes, 

altitude, exposition, the presence of hydrographic 

networks etc. will be analyzed because the obtained 

flower structure will have to naturally represent the 

action of all of these factors that will allow the 

emergence and harmonious development of the 

inventoried species. On the other side we have to take 

into consideration that other species, even though they 

are likely to come out as dominant species because of 

their large ecologic amplitude, won`t send precise 

information unless they are associated with other 

indicator species.    

We infer that the results will have a greater 

informational value if the study is conducted in a virgin 

forest in which the natural balance and natural 

processes are superior to the ones in a cultivated forest.  

 
Material and Method 

 
In order to conduct this study, 136 circular 

sample surfaces with a radius of 12,62 m, having an 

area of 500 square meters each, placed 50m apart were 

placed on the study field, after a preset grid that covers 

the whole 35B plot, P.U. (production unit) VIII 

Slătioara, Range Forest Stulpicani, Forestry 

Department Suceava. On each of these surfaces, five 

witness plots were placed, one for each cardinal 

direction and one in the middle. The surfaces were 5 m 

long and 1 meter wide. 

Inside of these circular surfaces, all of the 

stand, regarding the species and number of trees, in 

order to determine the actual composition and also the 

indicator flora was inventoried after the abundance-

dominant Braun-Blanquet (
1
) scale, as shown in the 

following table. 

 

 Table 1 

The abundance-dominant Braun-Blanquet scale 

Score Coverage (%) Description 

R 0-5 1-5 specimens with negligible coverage 

+ 0 Few specimens, mild coverage 

1 0-5 Lots of specimens with mild coverage/ 

Few specimens with large coverage (less than 10% of the surface) 

2 5-25 Lots of specimens or 10-25% surface coverage 

3 25-50 Regardless of number of species, coverage of 25-50% 

4 50-75 Regardless of number of species, coverage of 50-75% 

5 75-100 Regardless of number of species, coverage over 75% 
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From the center of each circular surface, a soil 

sample is extracted from the middle of the first soil 

horizon.  

Those samples were passed through a grinding 

mortar and afterwards they were passed through a grid 

with a 2mm gap. 20 grams of soil obtained from every 

sample are mixed with 50 ml of distilled water in 

Berzelius cups. The resulted mixed samples were left 

in the laboratory for 24 hours, in batches of 20, after 

which the pH was determined with the help of the 

electro-metric method by using a Microprocessor pH 

Meter. The pH values were recorded at 25 degrees 

Celsius.   

 

Results and Discussions 
 
Active acidity in relation to the pH values 

was classified as follows (Buzdugan I., A. Savin,2008): 

- Very strong acid  pH below 4.0; 

- Strong acid:   pH 4.0 to 5.0; 

- Mildly acid   pH 5.1 to 6.0; 

- Weak acid:   pH 6.1 to 6.8; 

- Neutral:   pH 6.8 to 7.2; 

- Slightly alkaline pH 7.2 to 7.8. 

 

The values obtained are presented in Table 2. 

Table 2 

Distribution of soil reaction to the number of sample surfaces 

The pH level 
Inventoried areas 

Number Percentage (%) 

pH < 4,0 12 8,82 

pH 4,0-4,5 79 58,09 

pH 5,1-6,0 16 11,76 

pH 6,1-6,8 16 11,76 

pH 6,8-7,2 11 8,09 

pH 7,2-7,8 2 1,47 

Total 136 100 

 
It can be observed that the largest share is held 

by the strong acid reaction, with a proportion of 

approximately 67% of the total area considered. Also, 

the acid reactions are being filled by the rest of the 

weak to mild acid reactions, covering the number of 

surfaces studied to a proportion of 90, 43%.  

Neutral reactions have a rate of only 8.09% 

and the weak alkaline reactions only appear rarely, 

having a rate of only 1,47%. 

 Thus, after determining the soil reactions 

contained in the samples taken from the analyzed 

areas, the average pH value was found to be 5,06, a 

strong acid reaction.  

Regarding the distribution of pH obtained in 

the laboratory on the surface of the studied under-

parcel (Fig. 1), it is highlighted that most of the test 

surfaces with strong acid pH values are situated in the 

north-east part of the plot. 
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Fig. 1 - Distribution of soil reaction on the surface studied 

 

 

Except for these surfaces, it can be observed 

that with increasing altitude, increasing precipitations 

and lower temperatures, there is a decrease in pH. For a 

better relevance of the results shown in the table 

above the following graphs were made:  Fig.2 -

 Distribution of average pH values on altitudinal levels. 

 

 

Table 3 

Distribution of pH average altitude levels. 

Altitude (m) pH average value  

950-1000 6,44 

1000-1100 5,39 

1100-1200 4,86 

1200-1300 5,10 

1300-1350 4,90 
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Fig. 2. - Distribution of pH on the values of contour altitude 

 

 
Fig.3 Distribution of pH levels on altitudinal values 

 

So the only discrepancy that appears every 

time between the decrease of pH and increase of 

elevation is between 1100m and 1200m. 

The most plausible explication for these very 

strong acid values is that, according to the land 

orography, we are facing a landform similar to a peak, 

situated between the valleys formed by the Lătoacelor 

Creek and two other semi permanent affluent. The very 

steep slopes of the local “cone”, with an average 

incline of 34,5% also contribute to the forming of these 

very strong acid reactions, because they allow the 

creation of highly active surface leakage which lead to 

active levigation of the soil and thus a drop in pH level.  

Neutral and mild alkaline reactions are found 

in extremely rare numbers (only 13 out of 136 sample 

plots), which sum up to a total of only 9,56% of the 

researched plot. They appear mostly alongside the 

course of Lătoacelor Creek or on the course of its semi 

permanent affluent with torrential character. 

On the other hand, following 

the classification categories of indicator 
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plants (
3,5

) inventoried on field, the following data was obtained: 

 

 

Table 4 

Inventoried list field indicator plants, soil type and pH response shown by them 

Category of plants Species Soil type specified Ph 

Acidophilus 

Luzula luzuloides 

Vaccinium myrtillus 

Polytrichum comunne 

Oxalis acetosella 

Acid soils 3,0-5,5 

Mild acidophilus - 

neutrophilis 

Dryopteris filix-mas 

Urtica dioica 

Equisetum arvense 

Moderately acidic soils 5,0-6,0 

Moderate acidophilous -

neutrophilis 

Euphorbia amygdaloides 

Ranunculus repens 

Primula officinalis 

Dentaria glandulosa 

Anemone nemorosa 

Mild acidic soils to neutral or alkaline 5,0-7,2-8,0 

Neutrophilis 

Allium ursinum 

Tusilago farfara 

Symphytum cordatum 

Geranium cantabrigiense 

Arctium lappa 

Neutral to alkaline soils 6,5-7,5-8,0 

 
For a better relevance of the obtained results, 

the indicator plants inventoried on field were grouped 

in the following categories: 

-Plants that show a strong acidic reaction  -

 below pH 4.5; 

- Plants that indicate acid reaction - pH 4.5 to 6.0; 

- Plants that show a slight acid reaction to 

slight alkaline - pH 6.0 to 7.5. 

 

 

Table 5 

Distribution of plant categories indicating the number of test surfaces 

Category of indicator plants PH 
Areas occupied 

number Percentage (%) 

Plants showing 

a strong acid reaction 
under 4,5 31 22,79 

Plants indicating acid reaction pH 4,5 - 6,0 76 55,88 

Plants indicating a slightly 

acid reaction to slightly alkaline 
pH 6,0 – 7,5 29 21,32 

Total  136 100 

 
The table above shows again that the major 

proportion of over 50%, indicate soils with acid 

reaction. This proportion is completed in almost equal 

parts of the two types of reaction. 

Fig.4 Percentage cover of indicator species 

from all of the area inventoried. 
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Fig. 4. - Distribution of optimal pH value required indicator plants inventoried on the surface studied. 

 

Carefully following the diagram above, you 

can see a slight increase in the number of surfaces that 

indicate a strong acid reaction, on the spot and around 

the areas found with a strong acid pH after determining 

the level of acidity in the soil specimens gathered on 

the field. The same happens to the surfaces that 

indicate slightly acid or slightly alkaline reactions on 
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the spot and around the areas determined in the 

laboratory from being mildly acid to slightly alkaline. 

This is mainly due to the micro relief, the addition of 

surfaces being mainly along the slopes formed by 

torrents. The only major difference that emerges in the 

second case is the appearance of a few areas in the 

central-western plot unit studied, where although that 

the altitude is over 1270m, it is placed near the border 

with 35D plot, which differ both in terms of edaphic 

conditions and the stands studied (it is a mixed stand of 

beech-pine rendzinic soil type). 

 
Conclusions 
 

With the help of all the results obtained above, 

the tight bond between the flora type and soil pH value 

is reconfirmed, in an ordinary forest plot, taken into 

research. Thus, knowing the indicator plants and the 

correct usage of their indications can confirm and even 

complete results obtained after long, painstaking soil 

researches in the laboratory. 

 The soil type investigated in this paper is also 

confirmed, namely the typical brown acid soil with a 

sequence of horizons Ao-Bv-C / R, which is 

represented by spruce forest, spruce-fir, beech, 

pine, with acidophilus flora, in this case also 

Vaccinium myrtillus (
2
). 

And again, following investigations, that with 

the “increasing elevation (more precipitations and a 

drop in temperature) there is also an increase in 

ground moisture with direct repercussions upon the 

decomposing rate of the forest floor (Shinner, 1982), 

thus increasing the amount or organic substances in 

the ground (Amundson et al., 1989) and by default a 

drop in pH level. (Banaticla et Bout, 2005) ", (
6
). 

            One of the problems that is still open for 

discussions is that of the very low pH lever despite 

relatively low altitude, differences due to the micro 

relief and the hydrographic network. 
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