
The soil moisture content show quite big deviations, the smallest soil moisture content was 12.9%, while the biggest value was 24% (Table 1).

COMPARISON OF SOIL MOISTURE CONTENT UNDER DIFFERENT VEGETATION

IN THE BÜKK NATIONAL PARK, HUNGARY

Viktória Vona1,2, Márton Vona1, Csaba Centeri3

1Csernozjom Ltd., 5065 Nagykörű, Arany J. u. 10., Hungary
2Faculty of Agricultural and Food Sciences, Széchenyi István University,

Mosonmagyaróvár-Hungary, H-9200, Mosonmagyaróvár, Lucsony u. 15-17., Hungary; vonaviki@gmail.com
3Institute of Wildlife Management and Nature Conservation, Hungarian University of Agriculture and Life Sciences (MATE),

Gödöllő-Hungary, H-2100, Gödöllő, Páter K. u. 1., Hungary, centeri.csaba@uni-mate.hu

Introduction

• The drought of 2022 summer – climate change – natural areas.

• Mountaintops are drier, vegetation is scarcer and soils are shallower.

• Lower lying areas are wetter.

• Forest management activities – tremendous changes

• Hydrological problems occur.

• Soil changes – in situ – near infrared spectroscopy.

• Objective: compare various types of “natural” areas (natural in the meaning of not being

under agricultural production but still, may suffer from anthropogenic effects).

• Descriptive evaluation, linmited sample numbers.

• Approximation of the effects of environmental conditions on soil moisture content in the

Bükk National Park, Hungary.

The investigated question is related to the effects of open-air grasslands (Figure 1), bigger (tree 

size bushes), old pine stand, a clearcut area (Figure 2), and an older beech stand (Figure 3).

Materials and methods

The soil samples were investigated in situ. The upper part was removed where roots were

abundant or the fallen leaves, and other organic matter could be considered as non-soil part, yet,

so the layer below the root zone or below the organic matter layers could be analysed. The soils

were analysed by using the NIR (Near InfraRed) device of the Soil cares/Agrocares Company

(Fig.4.) and its mobile application.

Results

We can conclude that even a small number of in situ measurement can prove the differences between the obviously different sites where we could have assumed to

measure different amounts of soil moisture contents. Regardless of these values, a higher number of samplings must be done to achieve scientifically (or

statistically) sound results and conclusions.

Table 1. Results of soil analysis by NIR scanner

Fig. 4. The NIR device

Conclusions

The data is sent to the center in the Netherlands, evaluation of the scan is resent back to the mobile phone, so the data can be seen immediately.

Later, the database can be downloaded from the company’s server, and thus available in excel form. This excel data was the basis of the

analyses. The study area is in the Bükk National Park (Fig. 5a,b, Fig. 6.).

Fig. 5a,b. The situation of the examined farm (Source: Google Earth

Fig.6. The examined sites,in the Bükk National Park, Hungary

Fig. 1. One of the investigated grassland sampling 

sites with the NIR (Near Infrared) device in the 

Bükk National Park, 27th of July, 2022

Fig. 2. The lower third of the slope of the sampled 

clearcut area, 3 years after clearcut in the Bükk

National Park, 27th of July, 2022

Fig. 3. The nice and old beech stand, upper third 

of the slope below the Sindlár Plato in the Bükk

National Park, 26th of July, 2022

(Photos: Centeri, Cs. ®)

Field Name Field Description Creation Date
Soil Organic Matter Soil moisture

(m/m %) (m/m %)

3 years after clearcut Upper Third of the Slope 27/07/2022 8.6 % 17 %

3 years after clearcut Lower Third of the Slope 27/07/2022 6.6 % 13.3 %

pine forest at the trunk of the pine tree 27/07/2022 38.3 % 17.9 %

pine forest half way between two pine trees 27/07/2022 7.3 % 17.2 %

grassland Upper Third of the Slope 27/07/2022 8.4 % 18.7 %

grassland Lower Third of the Slope 27/07/2022 5.7 % 12.9 %

grassland close to the road 27/07/2022 7.1 % 19 %

young forest close to the road 27/07/2022 14.5 % 17.5 %

hazelnut bush standalone, thus large, tree-like 27/07/2022 6.6 % 22.7 %

Sindlár plato closer to the parking lot 26/07/2022 13.4 % 23.4 %

Sindlár plato Upper Third of the Slope 26/07/2022 9.7 % 24 %

The Sindlár plato is situated approximately 10 km from the other sampling points, so we can consider it a different sampling site, thus these two samples can be

used to compare the two sites. Regardless of the distance between the two sites, both had a sampling point where higher soil organic matter content was measured,

13.4% on the Sindlár Plato and 14.5% in the young forest stand. The highest amount of organic matter was 38.3%, as it was expected and was measured on purpose

at the trunk of an old pine tree because it seemed obvious that there is a high organic matter accumulation. This is the reason of the high organic matter content.

The soil organic matter 

The hypothesis was that there are more moist

soils under the tree canopies than in the

open-air grasslands. This hypothesis seems

not to be proven, regardless of the fact that

the lowest soil moisture content was

measured in the lower part of the examined

grassland and the lowest organic matter

content was also here. On the one hand it is a

surprise, due to our other hypothesis that the

upper third of the slope is having lower soil

organic matter content and less soil moisture

content, as the lower third of the slopes are

known to be more moist and richer in soil

organic matter content.


