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1. ʋɺʆɼ 

 

ʇʨʦʛʨʘʤ ICP ʟʘ ʰʫʤʝ (ʄʝʹʫʥʘʨʦʜʥʠ 

ʢʦʦʧʝʨʘʮʠʦʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ 

ɽʚʨʦʧʝ) ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʩʝ ʦʜʚʠʿʘ 

ʢʦʥʪʠʥʫʠʨʘʥʦ ʦʜ 2003. ʛʦʜʠʥʝ. ʇʨʘ˂ʝˁʝ ʩʪʘˁʘ 

ʰʫʤʘ ʅʠʚʦʘ 1 ʦʚʦʛ ʧʨʦʛʨʘʤʘ ʫ 2016. ʛʦʜʠʥʠ 

ʦʜʥʦʩʠ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʥʘ ʦʩʤʘʪʨʘˁʝ ʠ ʧʨʦʮʝʥʫ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʥʘ ʦʜʨʝʹʝʥʠʤ 

ʧʘʨʮʝʣʘʤʘ ɹʀʊ, ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʦʨʝʜ ʦʩʪʘʣʠʭ 

ʦʩʤʘʪʨʘˁʘ ʧʨʝʤʘ ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ ʰʫʤʝ. 

ʉʠʩʪʝʤ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ ʿʝ ʠʥʪʝʛʨʠʩʘʥ ʫ 

ʜʨʞʘʚʥʦ ʰʫʤʘʨʩʢʦ ʦʢʨʫʞʝˁʝ, ʪʘʢʦ ʜʘ ʫ ʧʨʦʛʨʘʤʫ 

ʫʯʝʩʪʚʫʿʝ ʥʝʢʦʣʠʢʦ ʠʥʩʪʠʪʫʮʠʿʘ ʩʘ ʩʚʦʿʠʤ 

ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʜ ʢʦʦʨʠʜʥʘʮʠʿʦʤ ʋʧʨʘʚʝ ʟʘ ʰʫʤʝ 

ʠ ʅʌʎ ʉʨʙʠʿʝ, ʥʘʮʠʦʥʘʣʥʦʛ ʬʦʢʘʣ ʮʝʥʪʨʘ ʟʘ 

ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʰʫʤʘʨʩʪʚʦ. 

ʇʨʠʤʝʨ ʦʚʘʢʚʝ ʩʪʨʫʢʪʫʨʝ ʿʝ CLRTAP
1
 ʧʨʦʛʨʘʤ 

(ʂʦʥʚʝʥʮʠʿʘ ʦ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʧʨʝʥʦʩʫ 

ʚʘʟʜʫʰʥʠʭ ʟʘʛʘʹʝˁʘ) ʢʦʿʠ ʿʝ ʫʩʪʘʥʦʚˀʝʥ ʧʨʝ 25 

ʛʦʜʠʥʘ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ ʩʤʘˁʠ ʚʘʟʜʫʰʥʦ ʟʘʛʘʹʝˁʝ 

ɽʚʨʦʧʝ. ʇʨʦʛʨʘʤ  ICP ʟʘ ʰʫʤʝ
2
 ʩʝ ʦʜʚʠʿʘ ʫ ʦʢʚʠʨʫ 

UNECE
3
 ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ 5.000  ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ 

ʪʘʯʘʢʘ ʛʜʝ ʩʝ ʧʨʘʪʠ ʚʠʪʘʣʥʦʩʪ ʠ ʟʜʨʘʚʩʪʚʝʥʦ 

ʩʪʘˁʝ ʰʫʤʘ ɽʚʨʦʧʝ. ʉʚʘʢʝ ʛʦʜʠʥʝ ʅʌʎ ʉʨʙʠʿʝ 

ʦʙʨʘʹʫʿʝ ʧʦʜʘʪʢʝ ʧʨʠʢʫʧˀʝʥʝ ʥʘ ʪʝʨʝʥʫ ʪʦʢʦʤ  

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ, ʩʘʯʠˁʘʚʘ ʠʟʚʝʰʪʘʿ ʠ 

ʜʦʩʪʘʚˀʘ ʛʘ ʄʠʥʠʩʪʘʨʩʪʚʫ ʧʦˀʦʧʨʠʚʨʝʜʝ ʠ 

ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ - ʋʧʨʘʚʠ ʟʘ ʰʫʤʝ. 

ʀʟʚʝʰʪʘʿ ʦ ʩʪʘˁʫ ʰʫʤʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ 

ʪʘʯʢʘʤʘ ʉʨʙʠʿʝ ʥʘ ʝʥʛʣʝʩʢʦʤ ʿʝʟʠʢʫ ʩʝ ʜʦʩʪʘʚˀʘ, 

ʪʘʢʦʹʝ ʩʚʘʢʝ ʛʦʜʠʥʝ, ɻʣʘʚʥʦʤ ʢʦʦʨʜʠʥʘʮʠʦʥʦʤ 

ʮʝʥʪʨʫ
4
 ʧʨʦʛʨʘʤʘ  ICP ʟʘ ʰʫʤʝ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ 

ʍʘʤʙʫʨʛʫ, ʅʝʤʘʯʢʘ.  

 

2. ɸʂʊʀɺʅʆʉʊʀ ʄʆʅʀʊʆʈʀʅɻɸ ɿɸ ʅʀɺʆ   

    I  

 

ʄʨʝʞʘ ʅʠʚʦʘ 1 ʿʝ ʫʩʪʘʥʦʚˀʝʥʘ ʟʘ ʧʨʘ˂ʝˁʝ 

ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ ʰʫʤʘ ʠ ˁʠʭʦʚʝ ʧʨʦʩʪʦʨʥʝ ʠ 

ʚʨʝʤʝʥʩʢʝ ʧʨʦʤʝʥʝ ʥʘ ʰʠʨʦʢʦʿ ʦʩʥʦʚʠ ʠ ʫ ʪʦʢʫ 

ʥʝʦʧʭʦʜʥʦʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ. ʉʠʩʪʝʤ ʦʚʦʛ 

ʥʠʚʦʘ ʤʦʥʠʪʦʨʠʥʛʘ ʘʜʝʢʚʘʪʥʦ ʧʦʢʨʠʚʘ ʥʘʿʚʘʞʥʠʿʝ 

ʰʫʤʝ ʫ ɽʚʨʦʧʠ. ʄʨʝʞʘ ʅʠʚʦʘ 1 ʩʘʜʨʞʠ 

1. INTRODUCTION  

 

ICP Forests Programme (International 

Cooperative Programme on Forest Condition Monitoring) 

has been continuously performed in the Republic of Serbia 

since 2003. The Level I forest condition monitoring of this 

programme is focused on the observation and assessment 

of defoliation and discoloration of tree crowns on selected 

areas or sample plots in the Republic of Serbia, along with 

other observations according to the ICP Forests Manual. 

The system of forest condition monitoring is integrated 

into the state forestry environment, with a number of 

institutions and their associates taking part in the 

programme. Their work is coordinated by the Forest 

Directorate and The National Focal Center (NFC) for the 

forest condition monitoring of the Institute of Forestry. An 

example of this cooperation is CLRTAP
1
 programme 

(Convention on Long-Range Transboundary Air 

Pollution), which was launched 25 years ago with the aim 

of reducing air pollution in Europe.  ICP Forests
2
 

Programme (International Cooperative Programme on 

Forest Condition Monitoring) has been simultaneously 

performed under UNECE
3  

on 5000 plots through 

monitoring vitality and health condition of European 

forests. Every year the NFC of Serbia processes data 

collected in the field during the growing season, compiles 

a report and submits it to the Ministry of Agriculture, 

Forestry, and Water Management  - Forest Directorate. An 

annual report on forest condition on the sample plots in 

Serbia is also submitted in English to the Programme 

Coordinating Center of ICP Forests (PCC
4
) in Hamburg, 

Germany. 

 

2. MONITORING ACTIVITIES - LEVEL I  

 

Level I network was established for monitoring  

the health condition of forests, their large-scale spatial and 

temporal changes as well as the changes over a specified 

time period. This level of monitoring adequately covers 

the most important forests in Europe. The Level I network 

contains approximately 6.000 monitoring or sample plots 

systemically arranged in the 16 x 16 km gridnet across 

Europe. Some countries have a denser national network 

with the aim of providing a more elaborate assessment of 

the condition at the national and regional levels. The main 

                                                 
1
 CLRTAP ï Convention on Long ïrange Transboundary Air Pollution 

2
 ICP Forests ï International Co-operatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests 

3
 UNECE- United Nations Economic Commission for Europe 

4
  PCC of ICP Forests ï Johann Heinrich von Thunen ï Institute, Institute for World Forestry, Programme Coordinating Centre   

    of ICP Forests, Hamburg, Germany   http://www.icp-forests.org    

http://www.icp-forests.org/
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ʧʨʠʙʣʠʞʥʦ 6.000 ʧʘʨʮʝʣʘ ʤʦʥʠʪʦʨʠʥʛʘ 

(ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ), ʩʠʩʪʝʤʘʪʩʢʠ 

ʨʘʩʧʦʨʝʹʝʥʠʭ ʫ ʤʨʝʞʠ 16 x 16 ʢʤ ʰʠʨʦʤ ɽʚʨʦʧʝ. 

ʋ ʧʦʿʝʜʠʥʠʤ ʟʝʤˀʘʤʘ ʧʦʩʪʦʿʠ ʛʫʰ˂ʘ ʥʘʮʠʦʥʘʣʥʘ 

ʤʨʝʞʘ ʫ ʮʠˀʫ ʧʦʪʧʫʥʠʿʝ ʧʨʦʮʝʥʝ ʩʪʘˁʘ ʥʘ 

ʥʘʮʠʦʥʘʣʥʦʤ ʠ ʨʝʛʠʦʥʘʣʥʦʤ ʥʠʚʦʫ. ʋ ʦʢʚʠʨʫ 

ʅʠʚʦʘ 1 ʧʨʘʪʝ ʩʝ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʩʪʘˁʝ ʢʨʫʥʘ, 

ʭʝʤʠʟʘʤ ʟʝʤˀʠʰʪʘ ʠ ʠʩʭʨʘʥʘ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ. 

 

3. ʄɽʊʆɼɽ ʀ ʂʈʀʊɽʈʀɱʋʄʀ 
 

ʇʨʝʤʘ ʢʦʦʨʜʠʥʘʪʥʦʿ ʤʨʝʞʠ 

ʙʠʦʠʥʜʠʢʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʦʜʨʝʹʫʿʝ ʩʝ ʫ ʧʨʦʩʪʦʨʫ 

ɹʀʊ ʧʘʨʮʝʣʘ ʢʦʿʘ ʿʝ ʦʟʥʘʯʝʥʘ ʫ ʩʨʝʜʠʥʠ ʤʝʪʘʣʥʦʤ 

ʰʠʧʢʦʤ ʿʘʨʢʝ ʙʦʿʝ. ʋʟʦʨʮʠ ʜʨʚʝ˂ʘ ʟʘ ʧʨʦʮʝʥʫ 

ʩʪʘˁʘ ʢʨʫʥʘ ʩʠʩʪʝʤʘʪʩʢʠ ʩʝ ʙʠʨʘʿʫ ʢʘʦ ʢʣʘʩʪʝʨ ʦʜ 

4 ʤʝʩʪʘ (ʉʣʠʢʘ 1).  

parameters to be assessed at this level are crown condition, 

chemical properties of soil and nutrition of forest trees. 
 

3. METHODS AND CRITERIA  
 

According to the coordinate grid of sample plots, 

a sample plot is defined as a plot with a rod of a vivid 

color in its center. The trees sampled for the assessment of 

the crown condition are systemically selected as 4-point 

cross clusters (Figure 1). 

 

ʉʣʠʢʘ 1. ʇʨʠʢʘʟ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ï 

ʢʣʘʩʪʝʨʘ ʩʘ 4 ʤʝʩʪʘ ʩʘ 6 ʩʪʘʙʘʣʘ ʠ 

ʧʨʠʤʝʨʦʤ ʠʟʤʝʰʪʘˁʘ ʫʟʦʨʘʢʘ ʜʨʚʝ˂ʘ 

Figure 1. Sample plot ï 4-point cluster with 

6 trees and an example of replacing tree 

specimens 

 

 

ʉʣʠʢʘ 2. ʂʣʘʩʝ ʧʦʢʨʦʚʥʦʩʪʠ ʢʨʫʥʘ ʧʦ ʂʨʘʬʪʫ 

1. ʜʦʤʠʥʘʥʪʝ, 2. ʢʦʜʦʤʠʥʘʥʪʥʝ, 3. ʩʫʙʜʦʤʠʥʘʥʪʥʝ, 4. 

ʧʦʪʠʰʪʝʥʝ, 5. ʫʤʠʨʫ˂ʝ 

Figure 2. Crown canopy classes after Kraft: 1. 

dominant, 2. codominant, 3. subdominant, 4. suppressed, 

5. dying 

ʋ ʩʤʝʨʫ ʯʝʪʠʨʠ ʛʣʘʚʥʝ ʩʪʨʘʥʝ ʩʚʝʪʘ ʥʘ 

ʫʜʘˀʝʥʦʩʪʠ ʧʦ 25 m ʦʜ ʮʝʥʪʨʘʣʥʦʛ ʤʝʩʪʘ ï 

ʰʠʧʢʝ, ʦʜʘʙʠʨʘ ʩʝ ʧʦ ʰʝʩʪ ʥʘʿʙʣʠʞʠʭ ʩʪʘʙʘʣʘ 

(ʫʢʫʧʥʦ 24), ʢʦʿʘ ʩʝ ʜʝʬʠʥʠʰʫ ʢʘʦ ʫʟʦʨʮʠ ʟʘ 

ʧʨʦʮʝʥʫ. ʋʟʦʨʮʠ ʜʨʚʝ˂ʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʚʝ ʚʨʩʪʝ 

ʜʨʚʝ˂ʘ, ʧʦʜ ʫʩʣʦʚʦʤ ʜʘ ʠʤ ʿʝ ʚʠʩʠʥʘ ʜʨʚʝʪʘ ʧʨʝʢʦ 

60 cm. ʂʣʘʩʝ ʧʦʢʨʦʚʥʦʩʪʠ, ʧʨʝʤʘ ʩʠʩʪʝʤʫ ʂʨʘʬʪʘ 

(ʜʦʤʠʥʘʥʪʥʘ, ʢʦʜʦʤʠʥʘʥʪʥʘ, ʩʫʙʜʦʤʠʥʘʥʪʥʘ, 

ʧʦʪʠʰʪʝʥʘ ʠ ʫʤʠʨʫ˂ʘ), ʦʜʨʝʹʫʿʫ ʩʪʘʙʣʘ ʢʦʿʘ ʩʝ 

ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ ʟʘ ʧʨʦʮʝʥʫ, ʘʣʠ ʙʝʟ ʟʥʘʯʘʿʥʠʭ 

ʤʝʭʘʥʠʯʢʠʭ ʦʰʪʝ˂ʝˁʘ (ʉʣʠʢʘ 2). ʀʟʘʙʨʘʥʘ ʩʪʘʙʣʘ 

ʪʨʘʿʥʦ ʩʝ ʦʟʥʘʯʘʚʘʿʫ ʙʨʦʿʝʚʠʤʘ ʟʘ ʙʫʜʫ˂ʝ ʩʪʘʣʥʝ 

ʧʨʦʮʝʥʝ. ʉʪʘʙʣʘ ʢʦʿʘ ʩʫ ʫʢʣʦˁʝʥʘ ʟʙʦʛ ʤʝʨʘ 

ʛʘʟʜʦʚʘˁʘ ʠʣʠ ʠʟ ʥʝʢʠʭ ʜʨʫʛʠʭ ʨʘʟʣʦʛʘ, ʟʘʤʝˁʫʿʫ 

ʩʝ ʥʦʚʠʤ ʩʝʣʝʢʪʦʚʘʥʠʤ ʩʪʘʙʣʠʤʘ. ʋʢʦʣʠʢʦ ʩʝ 

ʩʘʩʪʦʿʠʥʘ ʫʢʣʦʥʠ ʯʠʩʪʦʤ ʩʝʯʦʤ, ʦʩʪʘʚˀʘ ʩʝ 

ʮʝʥʪʨʘʣʥʘ ʪʘʯʢʘ ʜʦ ʧʦʜʠʟʘˁʘ ʥʦʚʝ ʩʘʩʪʦʿʠʥʝ.  

ʉʪʘʣʥʘ ʦʛʣʝʜʥʘ ʧʦʚʨʰʠʥʘ ʥʘʟʚʘʥʘ ʿʝ 

Four subplots oriented along the main compass 

directions at a distance of 25 m from the central place -  

the rod - are established. On each subplot, six trees nearest 

to the subplot center are selected as sample trees, resulting 

into 24 sample trees per plot.The tree samples include all 

tree species with a minimum height of 60 cm. The crown 

canopy classes after Kraft (dominant, co-dominant, 

subdominant, suppressed and dying), are used as a 

criterion for selecting trees, excluding trees with 

significant mechanical injury (Figure 2). The selected trees 

are permanently marked with numbers for the future 

permanent assessments. The trees which are removed due 

to management measures or for some other reasons are 

replaced with  new ones. If a stand is clear-felled, the 

central point is kept until the establishment of a new stand. 
 

A sample plot is a permanent observation plot. Its 

center, determined by its coordinates, is marked with a 
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ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ. ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʮʝʥʪʨʘ, ʢʦʿʠ 

ʿʝ ʦʜʨʝʹʝʥ ʥʘ ʦʩʥʦʚʫ ʢʦʦʨʜʠʥʘʪʘ ʠ ʥʘ ʪʝʨʝʥʫ ʿʝ 

ʦʙʝʣʝʞʝʥ ʤʝʪʘʣʥʦʤ ʰʠʧʢʦʤ. ʅʘ 25 ʤʝʪʘʨʘ ʦʜ 

ʮʝʥʪʨʘ, ʘ ʫ ʧʨʘʚʮʫ ʯʝʪʠʨʠ ʛʣʘʚʥʝ ʩʪʨʘʥʝ ʩʚʝʪʘ 

ʦʜʨʝʹʝʥʝ ʩʫ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ, ʥʘ ʢʦʿʠʤʘ ʿʝ 

ʠʟʜʚʦʿʝʥʦ ʧʦ 6 ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʙʝʣʝʞʝʥʘ 

ʙʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 6.  

 

ʉʪʘˁʝ ʢʨʫʥʘ 

 

ʋ ʦʢʚʠʨʫ ʥʘʮʠʦʥʘʣʥʦʛ ʠ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ (ʅʠʚʦ 1) ʩʪʘˁʝ 

ʢʨʫʥʘ ʩʝ ʧʨʝʤʘ ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ ʰʫʤʝ ʦʜ 

2012.ʛʦʜʠʥʝ ʠʟʨʘʞʘʚʘ ʢʣʘʩʘʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʜʦʢ 

ʩʝ ʧʨʦʮʝʥʘ ʧʨʦʤʝʥʝ ʙʦʿʝ ʠ ʢʦʤʙʠʥʦʚʘʥʘ ʧʨʦʮʝʥʘ 

ʦʰʪʝ˂ʝˁʘ ʚʠʰʝ ʥʝ ʨʘʜʠ.  

metal rod in the field. Six trees, marked with the numbers 

1-6, are singled out at a distance of 25 m from the center 

in the direction of the 4 cardinal points. 

 
 

Crown condition  

 

Within the framework of national and 

transnational research (Level I) and following the 2012 

ICP Forests Manual,  crown condition is assessed by the 

classes of defoliation. Discoloration and combined 

damage classes are no longer included in the assessments. 

 

                ʊʘʙʝʣʘ 1. ʂʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ ʧʨʝʤʘ UN/ECE ʠ EU ʢʣʘʩʠʬʠʢʘʮʠʿʠ 

  Table 1. Classes of defoliation according to UN/ECE and EU classification 

  ʂʣʘʩʘ 

Class 

ʉʪʝʧʝʥ ʜʝʬʦʣʠʿʘʮʠʿʝ 

Degree of defoliation 

ʇʨʦʮʝʥʘʪ ʛʫʙʠʪʢʘ 

ʣʠʰ˂ʘ/ʯʝʪʠʥʘ 

Needle / leaf loss % 

0 ʥʝʤʘ / none 0ï10% 

1 
ʩʣʘʙ (ʫʧʦʟʦʨʘʚʘʿʫ˂ʠ) / slight 

(warning) 
>10ï25% 

2 ʩʨʝʜˁʠ / moderate >25ï60% 

3 ʿʘʢ / severe >60ï100% 

4 ʩʫʚʘ ʩʪʘʙʣʘ / dead 100% 

 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʩʝ ʧʨʦʮʝˁʫʿʝ ʫ ʠʥʪʝʨʚʘʣʠʤʘ ʦʜ 

5 % ʠ ʛʨʫʧʠʰʝ ʩʝ ʫ 5 ʢʣʘʩʘ ʥʝʿʝʜʥʘʢʦʛ ʦʧʩʝʛʘ (ʪʘʙʝʣʘ 

1). 

Defoliation is assessed in 5% intervals and it is 

classified into 5 groups of uneven range (Table 1). 

 

4. ʇʈɸɴɽɳɽ ʉʊɸɳɸ ʐʋʄɸ ʋ ʈɽʇʋɹʃʀʎʀ 

ʉʈɹʀɱʀ 2016. ɻʆɼʀʅɽ ʅʀɺʆ 1 

 

ʇʨʝʤʘ ʧʨʦʛʨʘʤʫ ʨʘʜʘ ʚʠʟʫʝʣʥʦ ʦʩʤʘʪʨʘˁʝ ʥʘ 

ʪʝʨʝʥʫ ʿʝ ʠʟʚʨʰʝʥʦ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʧʨʝʤʘ ʄʘʥʫʘʣʫ ICP ʟʘ ʰʫʤʝ ʟʘ 2016. ʛʦʜʠʥʫ ʫ 

ʧʝʨʠʦʜʫ ʦʜ ʿʫʥʘ ʜʦ ʢʨʘʿʘ ʩʝʧʪʝʤʙʨʘ. ʀʟʚʨʰʝʥʘ ʿʝ 

ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʠ ʫʩʪʘʥʦʚˀʝʥʘ ʩʫ ʦʰʪʝ˂ʝˁʘ ʥʘ 

ʜʨʚʝ˂ʫ ʦʜ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ. ʇʨʝʤʘ ʄʘʥʫʘʣ ICP 

ʟʘ ʰʫʤʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʦʙʘʚˀʘ ʩʝ ʥʘ 

ʩʚʠʤ ʪʘʯʢʘʤʘ ʩʚʘʢʝ ʛʦʜʠʥʝ, ʜʦʢ ʩʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ 

ʟʝʤˀʠʰʪʘ ʠ ʩʪʘˁʝ ʠʩʭʨʘʥʝ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ ï 

ʬʦʣʠʿʘʨʥʝ ʘʥʘʣʠʟʝ ʦʙʘʚˀʘ ʩʚʘʢʠʭ 10 ʛʦʜʠʥʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʅʀɺʆ-ʘ 1 ʫ ʪʝʢʫ˂ʦʿ 2016. ʛʦʜʠʥʠ 

ʦʙʘʚʠʣʠ ʩʫ ʠʩʪʨʘʞʠʚʘʯʠ ʠ ʩʪʨʫʯˁʘʮʠ ʀʥʩʪʠʪʫʪʘ ʟʘ 

ʰʫʤʘʨʩʪʚʦ, ɱʇ Ăʉʨʙʠʿʘʰʫʤʝñ, ʅʘʮʠʦʥʘʣʥʠʭ 

ʧʘʨʢʦʚʘ, Ăɫʝʨʜʘʧñ, Ăʂʦʧʘʦʥʠʢñ ʠ Ăʊʘʨʘñ, ʀʥʩʪʠʪʫʪʘ 

ʟʘ ʥʠʟʠʿʩʢʦ ʰʫʤʘʨʩʪʚʦ ʠ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʅʦʚʠ ʉʘʜ 

ʠ ɱʇ Ăɺʦʿʚʦʜʠʥʘʰʫʤʝñ. 

 

4. FOREST CONDITION MONITORING IN THE  

    REPUBLIC OF SERBIA IN 2016 - LEVEL I  
 

Visual monitoring, conducted according to the 

ICP Forests Manual, was carried out in the period from 

June to September 2016. It included crown condition 

assessment and determination of damage caused by 

diseases and pests. According to ICP Forests Manual, 

crown condition assessments are mandatory on all plots 

once a year, soil condition assessments every ten years 

as well as the assessment of the nutritional condition of 

forest trees ï foliar analysis. Level I monitoring in 2016 

was carried out by researchers and experts from the 

Institute of Forestry, S.E. `Srbijaġume`, national parks 

`Djerdap`, `Kopaonik` and `Tara` as well as the Institute 

of Lowland Forestry and Environment, Novi Sad and 

S.E.`Vojvodinaġume`.  

Figure 3 shows the spatial arrangement of Level 

I and Level II sample plots on the territory of The 
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ʅʘ ʩʣʠʮʠ 3 ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʨʘʩʧʦʨʝʜʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦʘ 1 ʠ ʅʠʚʦʘ 2 ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ɻʝʦʛʨʘʬʩʢʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ 

ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ (ɻʀʉ) ʿʝ 

ʜʠʛʠʪʘʣʥʠ ʘʣʘʪ ʟʘ ʛʨʘʬʠʯʢʫ ʠ ʘʣʬʘʥʫʤʝʨʠʯʢʫ 

ʧʨʝʜʩʪʘʚʫ ʨʝʘʣʥʠʭ ʧʨʦʩʪʦʨʥʠʭ ʧʦʿʘʚʘ, ʤʘʥʠʧʫʣʘʮʠʿʫ 

ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʧʨʦʩʪʦʨʥʠʭ ʧʦʜʘʪʘʢʘ, ʧʨʦʩʪʦʨʥʝ 

ʘʥʘʣʠʟʝ ʠ ʤʦʜʝʣʝ. ɻʀʉ ʧʨʠʩʪʫʧ ʫ ʮʝʣʦʢʫʧʥʦʤ ʧʦʩʣʫ 

ʀʎʇ ʟʘ ʰʫʤʝ, ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ ʚʝʣʠʢʠʭ ʨʘʟʤʝʨʘ 

ʥʘ ʥʠʚʦʫ ʜʨʞʘʚʘ ʿʝ ʥʝʟʘʤʝʥˀʠʚʘ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʘʥ ʧʨʠʢʘʟ ʫ ʨʝʘʣʥʦʤ 

ʢʦʦʨʜʠʥʘʪʥʦʤ ʩʠʩʪʝʤʫ ʩʚʠʭ ʧʦʜʘʪʘʢʘ. ʂʦʨʠʰ˂ʝˁʝ 

ɻʀʉ ʧʦʩʪʫʧʢʘ ʧʦʯʠˁʝ ʦʜ ʧʦʯʝʪʥʝ ʬʘʟʝ ʦʜʨʝʹʠʚʘˁʘ 

ʤʨʝʞʝ ʣʦʢʘʮʠʿʝ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ (ɹʀʊ) ʪʘʯʘʢʘ, 

ʨʘʜʘ ʥʘ ʪʝʨʝʥʫ ʤʘʨʢʠʨʘˁʘ ɹʀʊ ʪʘʯʘʢʘ ʧʦʜʨʰʢʦʤ 

ɻʇʉ (ɻʣʦʙʘʣ ʇʦʩʠʪʠʦʥ ʉyʩʪʝʤ) ʨʫʯʥʠʭ ʫʨʝʹʘʿʘ ʧʘ 

ʜʦ ʫʥʦʩʘ ʧʦʜʘʪʘʢʘ ʫ ɻʀʉ ʩʠʩʪʝʤ, ʠʟʨʘʜʝ ʘʥʘʣʠʟʘ, 

ʤʦʜʝʣʘ ʠ ʘʨʭʠʚʠʨʘˁʘ ʧʦʜʘʪʘʢʘ (ʅʝʚʝʥʠ˂ at al. 2011) 

ʧʦ ɻʀʉ ʧʨʦʮʝʜʫʨʠ. 

ɿʘ ʧʨʘʢʪʠʯʥʫ ɻʀʉ ʫʧʦʪʨʝʙʫ ʢʦʦʨʜʠʥʘʪʥʠ 

ʨʝʬʝʨʝʥʪʥʠ ʩʠʩʪʝʤ (ʂʈʉ) ʤʦʞʝ ʩʝ ʦʙʿʘʩʥʠʪʠ ʢʘʦ 

ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʿʝ ʧʦʚʝʟʘʥ ʩʘ ɿʝʤˀʦʤ ʩʘ 

ɻʝʦʜʝʪʩʢʠʤ ɼʘʪʫʤʦʤ. ʂʈʉ ʤʦʞʝ ʙʠʪʠ ɻʝʦʜʝʪʩʢʠ 

ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʫ ʢʦʤʝ ʩʫ ʧʦʟʠʮʠʿʝ ʜʝʬʠʥʠʩʘʥʝ 

ʛʝʦʛʨʘʬʩʢʦʤ ʜʫʞʠʥʦʤ ʠ ʰʠʨʠʥʦʤ. ʋ ʚʝ˂ʠʥʠ 

ʩʣʫʯʘʿʝʚʘ ʩʝ ʢʦʨʠʩʪʠ ʧʨʦʿʝʢʪʦʚʘʥʠ ʢʦʦʨʜʠʥʘʪʥʠ 

ʩʠʩʪʝʤ ʛʜʝ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ʧʨʝʙʘʯʝʥʝ ʫ ʨʘʚʘʥ 

ʢʦʨʠʩʪʝ˂ʠ ʄʘʧ ʧʨʦʿʝʢʮʠʿʫ. ʆʚʘʿ ʠ ʦʩʪʘʣʠ ʪʝʨʤʠʥʠ ʩʫ 

ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʥʠ ʧʦ ʤʝʹʫʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʜʠʤʘ (ISO 19111:2003).  

ʉʪʘʙʣʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦˀʠʤʘ ɹʀʊ ʅʠʚʦʘ 2 ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ  ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʩʫ ʛʝʦʜʝʪʩʢʠ 

ʩʥʠʤˀʝʥʘ ʠ ʫʥʝʰʝʥʘ ʫ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʠʪʝʤ. ʅʘ 

ʩʣʠʮʠ 3  ʧʨʠʢʘʟʘʥ ʿʝ ʨʘʩʧʦʨʝʜ ɹʀʊ ʪʘʯʘʢʘ ʅʠʚʦ 1 ʠ 

ʅʠʚʦ 2. ʄʘʥʠʧʫʣʘʪʠʚʥʠʤ ʧʨʠʩʪʫʧʦʤ ʫ ʦʜʛʦʚʘʨʿʫ˂ʝʤ 

ɻʀʉ ʧʨʦʛʨʘʤʫ, ʩʝʣʝʢʮʠʿʦʤ ʦʜʨʝʹʝʥʝ ʪʝʤʝ ʠʣʠ 

ʞʝˀʝʥʦʛ ʧʦʜʘʪʢʘ, ʥʘ ʦʚʘʢʚʦʿ ʘʧʣʠʢʘʮʠʿʠ ʤʦʞʝ ʜʘ ʩʝ 

ʜʦʙʠʿʝ ʿʘʩʘʥ ʧʨʠʢʘʟ ʩʚʠʭ ʨʝʣʝʚʘʥʪʥʠʭ 

ʘʣʬʘʥʫʤʝʨʠʯʢʠʭ ʠ ʧʨʦʩʪʦʨʥʠʭ ʧʦʜʘʪʘʢʘ. 

 

Republic of Serbia presented in Geographic Information 

System (GIS).  

Geographical Information System (GIS) is a 

digital tool designed for graphic and alphanumeric 

presentation of spatial data. It can store and manipulate a 

great number of spatial data, perform spatial analyses 

and create models. GIS approach to the whole business 

of ICP Forests, which implies monitoring of large-scale 

forests at the national level, is an indispensable tool that 

provides an adequate representation of all data in the 

actual coordinate system.  GIS procedure is used from 

the initial stages of mapping the network of sample plots 

(SP) and sample plot marking in the field, supported by 

GPS (Global Position System) handheld devices, to the 

final stages of entering data into the GIS system, making 

analyses and models and data storing (Neveniĺ at al ., 

2011). 

Coordinate Reference System (CRS) is used for 

the practical application of GIS. With the help of 

coordinate reference systems (CRS), every place on the 

earth can be specified by a set of coordinates. It uses 

degrees of latitude and longitude to describe a location 

on the earthôs surface. In most cases, a projected 

coordinate reference system is used. The coordinates are 

projected onto a two-dimensional plane by using a map 

projection. This and other relevant terms are precisely 

defined by international standards  (ISO 19111:2003). 

The location of trees on the Level II sample 

plots in The Republic of Serbia was specified and 

entered into the coordinate system. Figure 3 shows the 

spatial arrangement of Level I and Level II sample plots. 

The use of the most appropriate GIS application can 

allow us to get a clear representation of the relevant 

alphanumeric spatial data by selecting a desired theme 

or a piece of data. 
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ʉʣʠʢʘ 3. ʈʘʩʧʦʨʝʜ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦʘ1 ʠ ʅʠʚʦʘ 2 ʥʘ ʪʝʨʠʪʦʨʠʿʠ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ 2016 ʛʦʜʠʥʠ ï ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʘʧʣʠʢʘʮʠʿʘ (Orig.) 

Figure 3. Spatial arrangement of Level I and Level II sample plots on the territory of The  

Republic of Serbia in 2016 ï Geographic Information  

System application (Orig.) 
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4.1. ɹʀʆʀʅɼʀʂɸʎʀɱʉʂɽ ʊɸʏʂɽ ʅʀɺʆ 1 

 

ʋ ʪʦʢʫ 2016. ʛʦʜʠʥʝ ʥʘ ʩʚʠʤ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʠʟʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ ʩʪʘˁʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ ʦʰʪʝ˂ʝˁʘ ʧʦ 

ʪʠʧʦʚʠʤʘ. ɿʘ ʠʟʨʘʜʫ ʦʚʦʛ ʠʟʚʝʰʪʘʿʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ 

ʧʦʜʘʮʠ ʠʟ ʬʦʨʤʫʣʘʨʘ-ʟʘʧʠʩʥʠʢʘ ʢʦʿʝ ʠʩʪʨʘʞʠʚʘʯʠ 

ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ ɹʝʦʛʨʘʜ, ʀʥʩʪʠʪʫʪʘ ʟʘ 

ʥʠʟʠʿʩʢʦ ʰʫʤʘʨʩʚʦ ʠ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʅʦʚʠ ʉʘʜ, ʫ 

ʧʨʠʩʫʩʪʚʫ ʩʪʨʫʯʥʠʭ ʣʠʮʘ, ʰʫʤʘʨʩʢʠʭ ʠʥʩʧʝʢʪʦʨʘ, 

ʰʫʤʘʨʩʢʠʭ ʠʥʞʝˁʝʨʘ ʠ ʪʝʭʥʠʯʘʨʘ ʥʘʜʣʝʞʥʠʭ ʟʘ 

ʨʝʦʥʝ, ʨʝʚʠʨʝ ʫ ʢʦʿʠʤʘ ʩʫ ɹʀʊ ʧʦʩʪʘʚˀʝʥʝ, 

ʧʦʧʫˁʘʚʘʿʫ ʥʘ ʣʠʮʫ ʤʝʩʪʘ. ʇʦʨʝʜ ʦʚʠʭ, ʥʘʢʦʥ 

ʦʙʠʣʘʩʢʘ ɹʀʊ, ʩʘʩʪʘʚˀʘʥʠ ʩʫ ʠ ʟʘʧʠʩʥʠʮʠ  ʦʜ ʩʪʨʘʥʝ 

ʥʘʜʣʝʞʥʝ ʨʝʧʫʙʣʠʯʢʝ ʰʫʤʘʨʩʢʝ ʠʥʩʧʝʢʮʠʿʝ, ʛʜʝ ʩʫ 

ʫʟ ʜʘʪʫʤʝ ʦʙʠʣʘʩʢʘ ʠ ʠʤʝʥʘ ʧʨʠʩʫʪʥʠʭ, ʫʢʨʘʪʢʦ 

ʥʘʚʝʜʝʥʘ ʥʘʿʚʘʞʥʠʿʘ ʟʘʧʘʞʘˁʘ ʠ ʦʮʝʥʝ ʦ ʦʙʘʚˀʝʥʠʤ 

ʪʝʨʝʥʩʢʠʤ ʧʦʩʣʦʚʠʤʘ. 

ɼʨʞʝ˂ʠ ʩʝ ʧʨʦʛʨʘʤʘ ʨʘʜʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʨʦʧʠʩʘʥʠʤ ʥʦʨʤʘʤʘ ʠʟ ʇʨʠʨʫʯʥʠʢʘ ʫ ʪʦʢʫ 2016. 

ʛʦʜʠʥʝ ʥʘ ɹʀʊ ʦʙʘʚˀʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʠ 

ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʫʟʦʨʮʠ ʟʘ ʭʝʤʠʿʩʢʫ ʘʥʘʣʠʟʫ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ. ʅʘʮʠʦʥʘʣʥʠ ʬʦʢʘʣ ʮʝʥʪʘʨ ʿʝ 

ʫʨʝʜʥʦ ʜʦʩʪʘʚʠʦ ʨʝʟʫʣʪʘʪʝ ʠ ʠʟʚʝʰʪʘʿʝ ʋʧʨʘʚʠ ʟʘ 

ʰʫʤʝ ʠ ʛʣʘʚʥʦʤ ʩʝʜʠʰʪʫ PCC ICP ʟʘ ʰʫʤʝ ʫ 

ʍʘʤʙʫʨʛʫ (ɸʥʝʢʩ 3). 

ʊʝʨʝʥʩʢʠ ʨʘʜ ʥʘ ʦʧʩʝʨʚʘʮʠʿʠ ʩʪʘʙʘʣʘ, 

ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ, 

ʫ 2016. ʛʦʜʠʥʠ  ʟʘʧʦʯʝʦ ʿʝ 15.06.2016. ʛʦʜʠʥʝ ʫ ʐɻ 

ʉʊʆʃʆɺʀ ï ʂʨʘˀʝʚʦ ʥʘ ɹʀʊ 58 ʠ ɹʀʊ 60 ʠ ʫ ʐɻ 

ʂʈɸɻʋɱɽɺɸʎ ʥʘ ɹʀʊ 414, ʘ ʟʘʚʨʰʝʥ ʿʝ 31.08.2016. 

ʛʦʜʠʥʝ ʩʘ ɹʀʊ 41 ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʐɻ ɱʋɾʅʀ ʂʋʏɸɱ 

ï ɼʝʩʧʦʪʦʚʘʮ. 

ʇʨʠʢʫʧˀʘˁʝ ʫʟʦʨʘʢʘ ʟʘ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ ʦʙʘʚˀʝʥʦ ʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 

04.10.2016. ʜʦ 08.10.2016., ʩʘ 8 ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ 

ʪʘʯʘʢʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʘʥʠʤ ʥʦʨʤʘʤʘ ʧʨʝʤʘ 

ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ ʰʫʤʝ. 

ʇʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʩʘ ʪʝʨʝʥʘ ʦʙʨʘʹʝʥʠ ʩʫ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʀʥʩʪʠʪʫʪʘ.  

ʆʚʝ ʛʦʜʠʥʝ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ 

ʅʠʚʦʘ 1 ʧʦʯʝʣʦ ʿʝ ʦʙʝʣʝʞʘʚʘˁʝ ʩʪʘʙʘʣʘ ʧʣʘʩʪʠʯʥʠʤ 

ʧʣʦʯʠʮʘʤʘ.  ʇʣʦʯʠʮʝ ʩʫ ʧʦʩʪʘʚˀʘʥʝ ʩʘ ʜʚʘ ʢʨʘʪʢʘ 

ʝʢʩʝʨʘ ʥʘ ʩʪʘʙʣʘ ʩʘ ʜʝʙˀʦʤ ʢʦʨʦʤ. ʆʙʝʣʝʞʘʚʘˁʝ 

ʩʪʘʙʘʣʘ ʚʨʰʝʥʦ ʿʝ ʫ ʿʫʥʫ ʠ ʿʫʣʫ, ʜʦʢ ʿʝ ʫ ʘʚʛʫʩʪʫ 

ʦʙʫʩʪʘʚˀʝʥʦ ʿʝʨ ʿʝ ʟʘʭʪʝʚʘʣʦ ʜʦʩʪʘ ʚʨʝʤʝʥʘ. 

ʆʙʝʣʝʞʘʚʘˁʝ ʩʪʘʙʘʣʘ ʙʠ˂ʝ ʥʘʩʪʘʚˀʝʥʦ ʪʦʢʦʤ 2017. 

ʛʦʜʠʥʝ. 

4.1. SAMPLE PLOTS ï LEVEL I  

 

In the course of 2016, defoliation was assessed 

and damaging agents recorded and classified on all 

sample plots. This report uses data from the field forms-

reports filled by researchers from the Institute of 

Forestry in Belgrade and the Institute for Lowland 

Forestry, Novi Sad in the presence of experts, forest 

inspectors, forest engineers and technicians responsible 

for the particular sample plot localities or areas. Upon 

visiting a sample plot, reports were also compiled by the 

Republic Forestry Inspectorate. They included the date 

of the visit, the names of the attendees, the most 

important observations and the evaluation of the 

performed field activities.  

This year activities were, as usual, carried out in 

complete accordance with the standards of the ICP 

Forests Manual. They included crown condition 

assessment and chemical analysis of assimilation parts. 

The National Focal Center submitted the results and 

reports to the Forestry Directorate, as well as to PCC 

ICP with its headquarters in Hamburg (Annex 3).  

The field work on tree observation and crown 

condition assessment started on June 15
th
, 2016 in the 

FE `STOLOVI` - Kraljevo, on SP 58 and SP 60 and in 

FE Kragujevac on SP 414 and ended on August 31
st
, 

2016 on the territory of the FE óJuģni Kuļajô - 

Despotovac.  

The collection of samples for the chemical 

analysis of assimilation parts was carried out in the 

period from October 4
th
 to October 8

th
, 2016 on 8 sample 

plots, in accordance with the standards of the ICP 

Forests Manual. 

The obtained field data were processed in the 

laboratory of the Institute of Forestry. 

Marking trees with plastic plates was started in 

2016. The plates were placed with two short nails on 

thick-barked trees. The marking was carried out in June 

and July, but it was stopped in August because it 

required a lot of time. It will be continued in 2017. 
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ʉʣʠʢʘ 4. ʇʣʦʯʠʮʝ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʩʪʘʙʘʣʘ ʅʠʚʦ 1. 

Figure 4. Plates used to mark Level I trees 

 

  

ʉʣʠʢʝ 5 ʠ 6. ʉʪʘʙʣʘ ʦʙʝʣʝʞʝʥʘ ʧʣʦʯʠʮʘʤʘ, ʅʠʚʦ 1 ɹʀʊ 401 

Figures 5 and 6. Trees marked with plates, Level I SP 401 

 

 

  

ʉʣʠʢʝ 7 ʠ 8. ʉʪʘʙʣʘ ʦʙʝʣʝʞʝʥʘ ʧʣʦʯʠʮʘʤʘ, ʅʠʚʦ 1 ɹʀʊ 402 

Figures 7 and 8. Trees marked with plates, Level I SP 402 
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ʉʣʠʢʘ 9 ʠ 10.  ʇʦʩʪʘʚˀʘˁʝ ʧʦʣʦʯʠʮʘ  ʅʠʚʦ 1. ʋʙ - ɹʀʊ ʙʨ. 8, ɹʘˁʘʥʠ- ɹʀʊ ʙʨ 12. 

Figures 9 and 10. Installing the plates. Level I Ub ï SP 8, Banjani ï SP 12  

 

 

4.2. ɿɸʉʊʋʇɲɽʅʆʉʊ ɼʈɺɽɴɸ  ʅɸ  

       ɹʀʆʀʅɼʀʂɸʎʀɱʉʂʀʄ ʊɸʏʂɸʄɸ 

 

ʋ 2016. ʛʦʜʠʥʠ ʫʨʘʹʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ 

ʰʫʤʩʢʠʭ ʚʨʩʪʘ ʥʘ 130 ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ. 

ʇʨʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʧʨʘ˂ʝˁʝ ʦʰʪʝ˂ʝˁʘ 

ʧʨʦʫʟʨʦʢʦʚʘʥʠʭ ʙʠʦʪʠʯʢʠʤ ʠ ʘʙʠʦʪʠʯʢʠʤ 

ʬʘʢʪʦʨʠʤʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʥʘ ʫʢʫʧʥʦ 2973 ʩʪʘʙʘʣʘ.  

ɿʘʩʪʫʧˀʝʥʦʩʪ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ 

ʛʨʘʬʠʢʦʥʫ 1. ɹʫʢʚʘ ʿʝ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʚʨʩʪʘ ʩʘ 850 

ʩʪʘʙʘʣʘ, ʘ ʩʣʝʜʝ ʭʨʘʩʪʦʚʠ. ʎʝʨ ʿʝ ʟʘʩʪʫʧˁʝʥ ʩʘ 535, 

ʩʣʘʜʫʥ ʩʘ 394, ʘ ʢʠʪˁʘʢ ʩʘ 197 ʩʪʘʙʘʣʘ. ɻʨʘʙ ʿʝ 

ʟʘʩʪʫʧˀʝʥ ʩʘ 112 ʩʪʘʙʘʣʘ, ʘ ʦʩʪʘʣʠ ʣʠʰ˂ʘʨʠ ʩʘ 

ʫʢʫʧʥʦ 553 ʩʪʘʙʣʘ.  

ʆʜ ʫʢʫʧʥʦ 332 ʯʝʪʠʥʘʨʩʢʠʭ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʿʝ ʩʤʨʯʘ 

ʩʘ 145 ʩʪʘʙʣʘ. ɱʝʣʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʩʘ 68, ʮʨʥʠ ʙʦʨ ʩʘ 

67, ʘ ʙʝʣʠ ʙʦʨ ʩʘ 52 ʩʪʘʙʣʘ.  

ɹʨʦʿ ʩʪʘʙʘʣʘ ʧʦ ʚʨʩʪʘʤʘ ʥʝʟʥʘʪʥʦ ʚʘʨʠʨʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ. 

4.2. NUMBER OF TREES ON THE SAMPLE  

       PLOTS 

 

In 2016, the condition of forest tree species was 

assessed on 130 sample plots.  Defoliation was assessed 

and the damage caused by biotic and abiotic agents 

monitored on 2973 trees.  

Graph 1 shows the number of trees per species 

on the sample plots.  Beech is the most common species 

with 850 trees. It is followed by oak species. There are 

535 Turkey oak trees, 394 Hungarian oak trees, and 197 

sessile oak trees. There are also 112 hornbeam trees, 

while the remaining 553 trees belong to other 

broadleaved species.  

Out of 332 conifers on the sample plots, spruce 

is the most common species with 145 trees. Firs  account 

for 68 trees, Austrian pines for 67, and Scots pines for 

52. 

The number of trees per species insignificantly 

varies in comparison with the figures from the previous 

year of forest condition monitoring.    
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ɻʨʘʬʠʢʦʥ 1. ɿʘʩʪʫʧˀʝʥʦʩʪ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2016.ʛʦʜ. 

Graph 1. Number of trees per species on sample plots in 2016 
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4.3. ʇʈʆʎɽʅɸ ʉʊɸɳɸ ʂʈʋʅɸ ɼʈɺɽɴɸ ʋ 2016.                                                                                                         

        ɻʆɼʀʅʀ  

 

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʩʪʘʙʘʣʘ ʥʝʤʘ ʟʘ ʮʠˀ 

ʫʪʚʨʹʠʚʘˁʝ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʠʭ ʦʜʥʦʩʘ. ʄʝʹʫʪʠʤ, 

ʧʨʠʢʫʧˀʘˁʝ ʥʘʚʝʜʝʥʠʭ ʧʦʜʘʪʘʢʘ ʫ ʪʦʢʫ ʜʫʞʝʛ 

ʧʝʨʠʦʜʘ ʠ ˁʠʭʦʚʦ ʧʦʚʝʟʠʚʘˁʝ ʩʘ ʩʘʩʪʦʿʠʥʩʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʤʦʛʫ˂ʠ˂ʝ ʢʦʥʢʨʝʪʥʠʿʘ ʩʘʟʥʘˁʘ ʦ 

ʩʫʰʝˁʫ ʰʫʤʘ ʫ ʧʨʦʩʪʦʨʫ ʠ ʚʨʝʤʝʥʫ. ɿʘʿʝʜʥʦ ʩʘ 

ʧʦʜʘʮʠʤʘ ʦ ʢʣʠʤʘʪʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, 

ʜʝʧʦʟʠʮʠʿʘʤʘ ʠʟ ʘʪʤʦʩʬʝʨʝ ʠ ʜʨʫʛʠʤ (ʰʪʝʪʥʠ 

ʠʥʩʝʢʪʠ, ʬʠʪʦʧʘʪʦʛʝʥʠ ʦʨʛʘʥʠʟʤʠ, ʰʫʤʩʢʠ ʧʦʞʘʨʠ, 

ʜʠʨʝʢʪʥʠ ʘʪʤʦʩʬʝʨʩʢʠ ʫʪʠʮʘʿʠ, ʜʠʚˀʘʯ, ʛʣʦʜʘʨʠ ʠ 

ʜʨ.), ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʬʣʦʨʝ ʣʠʰʘʿʘ ʢʘʦ ʠʥʜʠʢʘʪʦʨʘ 

ʟʘʛʘʹʝʥʦʛ ʚʘʟʜʫʭʘ ʢʘʜʘ ʩʝ ʨʘʜʠ ʦ ʥʝʢʠʤ ʧʦʣʫʪʘʥʪʠʤʘ 

ʫ ʙʫʜʫ˂ʥʦʩʪʠ ˂ʝ oʤʦʛʫ˂ʠʪʠ ʩʘʛʣʝʜʘʚʘˁʝ ʟʘʚʠʩʥʦʩʪʠ 

ʚʠʪʘʣʥʦʩʪʠ ʙʠˀʘʢʘ ʦʜ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ. ʊʝʢʩʪʫʘʣʥʦ, 

ʪʘʙʝʣʘʤʘ ʠ ʛʨʘʬʠʯʢʠ ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ 

ʩʚʠʤ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2016. ʛʦʜʠʥʠ.  

 

 

4.3.1. ɼɽʌʆʃʀɱɸʎʀɱɸ - ʃʀʐɴɸʈʀ ʋ 2016.  

           ɻʆɼʀʅʀ  
 

ʋ ʪʘʙʝʣʠ 2 ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 2 ʜʘʪʦ ʿʝ ʩʪʘˁʝ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʢʦʿʝ ʩʫ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 

ʉʨʙʠʿʠ.  

ʋ 2016. ʛʦʜʠʥʠ ʛʨʘʙ ʠ ʩʣʘʜʫʥ ʩʫ ʩʝ ʧʦʢʘʟʘʣʠ 

ʢʘʦ ʥʘʿʦʪʧʦʨʥʠʿʝ ʚʨʩʪʝ, ʩʘ ʤʘʣʠʤ ʦʜʩʪʫʧʘˁʠʤʘ ʫ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʩʪʘʙʘʣʘ ʧʦ ʧʦʿʝʜʠʥʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ. ɹʝʟ ʠʢʘʢʚʠʭ ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ 85,7 % ʩʪʘʙʘʣʘ ʛʨʘʙʘ ʠ 85,5 % 

ʩʪʘʙʘʣʘ ʭʨʘʩʪʘ ʩʣʘʜʫʥʘ. ʂʘʦ ʠ ʧʨʝʜʭʦʜʥʠʭ ʛʦʜʠʥʘ, 

ʢʘʦ ʥʘʿʥʝʦʪʧʦʨʥʠʿʘ ʧʨʦʮʝʩʫ ʜʝʬʦʣʠʿʘʮʠʿʝ ʧʦʢʘʟʣʘ ʩʫ 

ʩʝ ʩʪʘʙʣʘ ʭʨʘʩʪʘ ʢʠʪˁʘʢʘ, ʛʜʝ ʿʝ ʙʝʟ ʚʠʜˀʠʚʠʭ 

ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʦʩʪʘʣʦ ʩʘʤʦ 56,4 % ʩʪʘʙʘʣʘ. 

ʉʘʤʦ ʥʝʰʪʦ ʤʘʣʦ ʙʦˀʠ ʧʨʦʮʝʥʘʪ (57,3 % ʩʪʘʙʘʣʘ ʙʝʟ 

ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ) ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʫ ʢʘʪʝʛʦʨʠʿʠ 

ʦʩʪʘʣʠ ʣʠʰ˂ʘʨʠ, ʢʦʿʦʤ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʚʝ ʦʩʪʘʣʝ 

ʣʠʰ˂ʘʨʩʢʝ ʚʨʩʪʝ.  

ʈʝʟʫʣʪʘʪʠ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʚʝʟʘʥʠʭ ʟʘ 

ʜʝʬʠʣʠʿʘʮʠʿʫ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʫ 2016. ʛʦʜʠʥʠ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 2., ʘ ʨʘʜʠ ʧʣʘʩʪʠʯʥʠʿʝʛ ʫʪʠʩʢʘ 

ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 2. 

 

4.3 ASSESSMENT OF TREE CROWN  

       CONDITION IN 2016 

 

The purpose of the crown condition assessment 

was not to determine their cause-effect relationships. 

However, collecting these data over a longer time period 

and correlating them with the stand characteristics will 

give us a deeper insight into the causes of forest dying 

both in time and in space. The data on climatic 

characteristics, atmospheric depositions, destructive 

insects, pathogenic organisms, forest fires, direct 

atmospheric effects, wild animals, rodents, or the 

distribution of lichen flora as an indicator of certain 

types of air pollution will enable us to make conclusions 

about the correlation between plant vitality and 

environmental conditions. Defoliation on all sample 

plots in 2016 is presented in tables, graphs, and texts. 

 

4.3.1. DEFOLIATION - BROADLEAVES IN 2016 

 

Table 2 and Graph 2 present the state of 

defoliation of the most common  broadleaved  species 

on the sample plots in Serbia.  

In 2016, hornbeam and Hungarian oak proved to 

be the most resistant species, with small differences in 

the number of trees per defoliation categories. No 

defoliation was observed in 85.7% of hornbeam trees 

and 85.5% of Hungarian oak tress.  As it was the case in 

the previous years of monitoring, the most vulnerable 

species was sessile oak with only 56.4% of trees without 

any signs of defoliation. A slightly higher percentage 

(57.3% of trees with no signs of defoliation) was 

observed in the category of other broadleaved species. 

The results of the processed data on defoliation 

of broadleaved species in 2016 are presented in Table 2. 

In order to provide more illustrative date presentation, 

the same results are presented in Graph 2. 
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         ʊʘʙʝʣʘ 2. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʣʠʰ˂ʘʨʠ ʫ 2016. ʛʦʜʠʥʠ 

         Table 2. Defoliation ï broadleaves  in 2016 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʃʠʰ˂ʘʨʠ 2016 

Defoliation ï Broadleaves  in 2016 

 

ɻʨʘʙ 

Hornbeam 

ɹʫʢʚʘ 

Beech 

ʎʝʨ 

Turkey 

oak 

ʉʣʘʜʫʥ 

Hungarian 

oak 

ʂʠʪˁʘʢ 

Sessile 

oak 

ʆʩʪʘʣʠ 

ʣʠʰ˂ʘʨʠ 

Other  

broadleaves 

ʅʝʤʘ / None 85.7 74.0 69.7 85.5 56.4 57.3 

ʉʣʘʙʘ / Slight 10.7 14.9 21.9 9.9 34.0 22.8 

ʋʤʝʨʝʥʘ / Moderate 2.7 8.2 7.3 3.8 7.1 12.1 

ɱʘʢʘ / Severe 0.9 2.4 1.1 0.8 1.5 5.1 

ʄʨʪʚʦ / Dead 0.0 0.5 0.0 0.0 1.0 2.7 

 100 100 100 100 100 100 
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ɻʨʘʬʠʢʦʥ 2. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʣʠʰ˂ʘʨʠ ʫ 2016. ʛʦʜʠʥʠ 

Graph 2. Defoliation ï broadleaves  in 2016 
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4.3.2. ɼɽʌʆʃʀɱɸʎʀɱɸ ï ʏɽʊʀʅɸʈʀ ʋ 2016.  

           ɻʆɼʀʅʀ 

 

ɼʝʬʦʣʠʿʘʮʠʿʘ (ʦʩʠʧʘˁʝ ʠʣʠ ʦʧʘʜʘˁʝ ʯʝʪʠʥʘ) 

ʫ 2016. ʛʦʜʠʥʠ ʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ 85.5 % ʩʪʘʙʘʣʘ 

ʩʤʨʯʝ, 84.6 % ʩʪʘʙʘʣʘ ʙʝʣʦʛ ʙʦʨʘ ʠ 79.4 % ʩʪʘʙʘʣʘ 

ʿʝʣʝ. ʄʝʹʫ ʦʚʠʤ ʧʨʠʣʠʯʥʦ ʫʿʝʜʥʘʯʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ 

ʠʧʘʢ ʩʝ ʠʟʜʚʘʿʘʿʫ ʧʦʜʘʮʠ ʚʝʟʘʥʠ ʟʘ ʩʪʘʙʣʘ ʩʤʨʯʝ, ʿʝʨ 

ʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʥʠ ʿʝʜʥʦ ʩʪʘʙʣʦ ʫʛʨʦʞʝʥʦ ʿʘʯʠʤ 

ʢʘʪʝʛʦʨʠʿʘʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʩʘʤʦ 3,5 % ʩʪʘʙʘʣʘ ʩʘ 

ʫʤʝʨʝʥʠʤ ʦʰʪʝ˂ʝˁʠʤʘ. ʂʘʦ ʠ ʧʨʝʜʭʦʜʥʠʭ ʛʦʜʠʥʘ 

ʢʘʦ ʥʘʿʫʛʨʦʞʝʥʠʿʘ ʯʝʪʠʥʘʨʩʢʘ ʚʨʩʪʘ ʧʦʢʘʟʘʦ ʩʝ ʮʨʥʠ 

ʙʦʨ, ʿʝʨ ʩʘʤʦ 35,8 % ʩʪʘʙʘʣʘ ʮʨʥʦʛ ʙʦʨʘ ʥʠʿʝ 

ʫʛʨʦʞʝʥʦ ʜʝʬʦʣʠʿʘʮʠʿʦʤ.  

ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʟʘ ʯʝʪʠʨʠ ʚʨʩʪʝ 

ʯʝʪʠʥʘʨʘ, ʟʘʩʪʫʧˀʝʥʠʭ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ 

ʪʘʯʢʘʤʘ, ʧʨʠʢʘʟʘʥʘ ʿʝ ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ (ʪʘʙʝʣʘ 

3 ʠ ʛʨʘʬʠʢʦʥ 3).  

 

4.3.2. DEFOLIATION ï CONIFEROUS SPECIES     

IN 2016 

 

Defoliation (needle loss) in 2016 was not 

registered in 85.5% of spruce trees, 84.6% of Scots pine 

trees and 79.4% of fir trees.  The data on the defoliation 

of spruce are the only data that significantly deviate 

from these fairly uniform results. There were no spruce 

trees affected by severe defoliation and only 3.5% of 

them suffered moderate damage. As it was the case in 

the previous years, Austrian pine again proved to be 

most vulnerable species, since only 35.8% of Austrian 

pine trees were not affected by defoliation. 

Defoliation of the four coniferous species 

occurring on the sample plots is shown in Table 3 and 

Graph 3. 

 

 

                    ʊʘʙʝʣʘ 3. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʯʝʪʠʥʘʨʠ ʫ 2016. ʛʦʜʠʥʠ 

                    Table 3. Defoliation of  conifers in 2016 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʏʝʪʠʥʘʨʠ 2016 

Defoliation Conifers in 2016 

 
ɱʝʣʘ 

Fir 

ʉʤʨʯʘ 

Spruce 

ʎʨʥʠ ʙʦʨ 

Austrian pine 

ɹʝʣʠ ʙʦʨ 

Scots pine 

ʅʝʤʘ / None 79,4 85,5 35,8 84,6 

ʉʣʘʙʘ / Slight 7,4 11,0 23,9 7,7 

ʋʤʝʨʝʥʘ / Moderate 2,9 3,5 29,8 0,0 

ɱʘʢʘ / Severe 2,9 0,0 9,0 7,7 

ʄʨʪʚʦ / Dead 7,4 0,0 1,5 0,0 

 100 100 100 100 
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ɻʨʘʬʠʢʦʥ 3. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʯʝʪʠʥʘʨʠ ʫ 2016. ʛʦʜʠʥʠ 

Graph 3. Defoliation of  conifers in 2016 
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ʅʘ ʦʩʥʦʚʫ ʠʟʥʝʪʠʭ ʧʦʜʘʪʘʢʘ ʫʨʘʹʝʥʘ ʿʝ ʠ 

ʢʘʨʪʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʉʨʙʠʿʠ ʟʘ 2016. ʛʦʜʠʥʫ 

(ʩʣʠʢʘ 11). ʅʘ ʢʘʨʪʠ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʧʨʦʩʪʦʨʥʠ 

ʨʘʩʧʦʨʝʜ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʉʨʙʠʿʠ. 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʩʝ ʧʨʦʮʝˁʫʿʝ ʥʘ ʩʪʘʣʥʠʤ 

ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ (ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ) 

ʟʘ ʩʚʘʢʦ ʩʪʘʙʣʦ ʧʦʩʝʙʥʦ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʚʨʝʜʥʦʩʪʠ 

ʠʟʨʘʯʫʥʘʚʘʿʫ ʩʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʟʘ 

ʩʚʘʢʫ ʦʛʣʝʜʥʫ ʧʦʚʨʰʠʥʫ. ʀʥʪʝʨʧʦʣʘʮʠʿʦʤ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʩʫʩʝʜʥʠʭ ʦʛʣʝʜʥʠʭ 

ʧʦʚʨʰʠʥʘ ʜʦʙʠʿʝʥʝ ʩʫ ʪʘʯʢʝ ʩʘ ʠʩʪʠʤ ʚʨʝʜʥʦʩʪʠʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ. ʉʧʘʿʘˁʝʤ ʦʚʠʭ ʪʘʯʘʢʘ ʜʦʙʠʿʘʿʫ ʩʝ 

ʠʟʦʣʠʥʠʿʝ ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʩʪʝ ʩʨʝʜˁʝ ʛʦʜʠʰˁʝ 

ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ. ʅʘ 

ʦʚʘʿ ʥʘʯʠʥ ʦʤʦʛʫ˂ʝʥ ʿʝ ʧʣʘʩʪʠʯʥʠʿʠ ʧʨʠʢʘʟ 

ʨʘʩʧʦʨʝʜʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ ʫ 2016. 

ʛʦʜʠʥʠ. 

The collected data were used to compile a map 

of defoliation in Serbia in 2016 (Figure 11). The map 

presents the spatial distribution of defoliation in Serbia. 

Defoliation was assessed for each individual tree on 

permanent monitoring plots (sample plots). The obtained 

values were used to calculate the mean defoliation 

values for each sample plot separately. By interpolating 

the mean values of adjacent sample plots, we obtained 

the points with the same defoliation values. We further 

used isolines to connect the points with the same 

defoliation values. Isolines, in this case, indicate the 

same mean annual values of defoliation in Serbia. This 

way we obtained a clearer presentation of defoliation 

distribution in Serbia in 2016. 

 

 

                
 

 ʉʣʠʢʘ 11. ʂʘʨʪʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʰʫʤʩʢʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ 2016. ʛʦʜʠʥʝ (Oʨʠʛ.) 

Figure 11. Map of defoliation of forest tree species in Serbia in 2016 (Orig.) 
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4.3.3. ʉʋʄɸʈʅɸ ʆʎɽʅɸ ɼɽʌʆʃʀɱɸʎʀɱɽ ʋ  

           2016. ɻʆɼʀʅʀ. 

 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʜʘʪʘ ʿʝ ʫ 

ʪʘʙʝʣʠ 4 ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 4. ʋʧʦʨʝʹʫʿʫ˂ʠ ʧʨʦʮʝʥʘʪ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʥʝʟʘʭʚʘ˂ʝʥʠʭ ʩʪʘʙʘʣʘ ʯʝʪʠʥʘʨʩʢʠʭ ʠ 

ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ, ʫ ʦʚʦʿ ʛʦʜʠʥʠ, ʥʝʰʪʦ ʙʦˀʠ 

ʨʝʟʫʣʪʘʪ ʢʦʥʩʪʘʪʦʚʘʥ ʿʝ ʤʝʹʫ ʯʝʪʠʥʘʨʩʢʠʤ ʚʨʩʪʘʤʘ 

(74,1 % ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʯʝʪʠʥʘʨʘ ʠ 70,5 % 

ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʣʠʰ˂ʘʨʘ). ʄʝʹʫ ʩʪʘʙʣʠʤʘ 

ʫʛʨʦʞʝʥʠʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ, ʠ ʢʦʜ ʯʝʪʠʥʘʨʘ ʠ ʢʦʜ 

ʣʠʰ˂ʘʨʘ, ʜʦʤʠʥʠʨʘʿʫ ʧʨʦʮʝʩʠ ʩʣʘʙʝ ʜʝʬʦʣʠʿʘʮʠʿʝ.  

 

4.3.3 OVERALL ASSESSMENT OF           

DEFOLIATION IN 201 6 
 

 

A comparative analysis of defoliation is 

presented in Table 4 and Graph 4. Coniferous trees have 

slightly higher values compared to the trees of 

broadleaved species with no sign of defoliation (74.1% 

of the total number of conifers and 70.5% of the total 

number of broadleaves). The trees affected by 

defoliation, both coniferous and broadleaved, are in the 

category of slight defoliation. 

 

ʊʘʙʝʣʘ 4. ʉʫʤʘʨʥʘ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2016. ʛʦʜʠʥʠ. 

                                        Table 4. Overall assessment of defoliation in 2016 

ɼʝʬʦʣʠʿʘʮʠʿʘ/Defoliation 

 ʏʝʪʠʥʘʨʠ 

Conifers 

ʃʠʰ˂ʘʨʠ 

Broadleaves 

ʅʝʤʘ / None 74,1 70,5 

ʉʣʘʙʘ / Slight 12,4 18,5 

ʋʤʝʨʝʥʘ/Moderate 8,1 7,9 

ɱʘʢʘ / Severe 3,6 2,3 

ʄʨʪʚʦ / Dead 1,8 0,8 
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ɻʨʘʬʠʢʦʥ 4. ʉʫʤʘʨʥʘ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2016. ʛʦʜʠʥʠ. 

Graph 4. Overall assessment of defoliation in 2016 
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5. ʋʇʆʈɽɼʅɽ ɸʅɸʃʀɿɽ ɼɽʌʆʃʀɱɸʎʀɱɽ ʋ  

    ʇɽʈʀʆɼʋ 2004-2016 

 

ʇʨʦʮʝʥʘʪ ʙʨʦʿʘ ʯʝʪʠʥʘʨʘ ʠ ʣʠʰ˂ʘʨʘ, ʧʦ 

ʛʦʜʠʥʘʤʘ, ʙʝʟ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʩʘ ʩʣʘʙʦʤ, ʫʤʝʨʝʥʦʤ ʠ 

ʿʘʢʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ, ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʘʤʘ 5ʘ ʠ 5ʙ, ʘ 

ʨʘʜʠ ʧʣʘʩʪʠʯʥʠʿʝʛ ʧʨʠʢʘʟʘ ʠ ʥʘ ʛʨʘʬʠʢʦʥʠʤʘ 5ʘ ʠ 

5ʙ.   

ɸʥʘʣʠʟʠʨʘʿʫ˂ʠ ʧʨʦʪʝʢʣʠ ʧʝʨʠʦʜ, ʤʦʞʝ ʩʝ 

ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʩʫ ʢʦʜ ʯʝʪʠʥʘʨʘ ʛʦʜʠʥʝ ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʧʨʦʮʝʥʪʠʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ 2004. ʠ 2005. ʛʦʜʠʥʘ ʜʦʢ 

ʩʫ ʢʦʜ ʣʠʰ˂ʘʨʘ ʪʦ 2005. ʠ 2007. ʛʦʜʠʥʘ. ʂʦʜ 

ʯʝʪʠʥʘʨʩʢʠʭ ʚʨʩʪʘ, ʧʦʩʣʝʜˁʝ ʪʨʠ ʛʦʜʠʥʝ ʩʫ ʩʢʦʨʦ 

ʧʦʪʧʫʥʦ ʫʿʝʜʥʘʯʝʥʝ ʧʦ ʙʨʦʿʥʦʩʪʠ ʩʪʘʙʘʣʘ ʟʘʭʚʘ˂ʝʥʠʭ 

ʠʩʪʦʤ ʢʘʪʝʛʦʨʠʿʦʤ ʜʝʬʦʣʠʿʘʮʠʿʝ.  

5. COMPARATIVE ANALYSES OF  

     DEFOLIATION FROM 2004 TO 2016 

 

The percentage of broadleaves with none, slight, 

moderate or severe defoliation for each year in this 

period is given in Tables 5a and 5b and in Graphs 5a and 

5b. 

By looking at the figures for this seven-year 

period of time, we can observe that conifers had the 

highest values of defoliation in 2004 and 2005 and 

broadleaves in 2005 and 2007. In conifers, the last three 

years were almost uniform in the number of trees 

affected by the same category of defoliation. 

 

 

ʊʘʙʝʣʘ 5ʘ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2016 ï ʯʝʪʠʥʘʨʠ 

Table 5ʘ. Comparative analysis of defoliation in the period 2004 ï 2016 ï conifers 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʯʝʪʠʥʘʨʠ 2004 ï 2016 

Defoliation 2004 ï 2016 Conifers 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

ʅʝʤʘ 

None 
50.1 46.2 64.8 67.5 63.4 64.7 70.1 78.1 78.3 79 74.1 75.4 74.1 

ʉʣʘʙʘ 

Slight 
30 32.5 21.6 19.2 23.6 22.7 18 10.8 10.7 8 11.3 10.1 12.4 

ʋʤʝʨʝʥa 

Moderate 
19 20.1 11.8 9.7 10 10.2 9.2 7.8 7.7 8.6 8.6 8 8.1 

ɱʘʢʘ 

Severe 
0.9 1.2 1.2 2.1 3 2.4 2.7 3.3 3 4.1 5.4 4.4 3.6 

ʄʨʪʚʦ 

Dead 
0 0 0.6 1.5 0 0 0 0 0.3 0.3 0.6 2.1 1.8 

 100 100 100 100 100 100 100 100 100 100 100 100 100 

 

 

ʂʦʜ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ, ʦʩʮʠʣʘʮʠʿʝ ʫ 

ʙʨʦʿʥʦʩʪʠ ʩʪʘʙʘʣʘ ʧʦ ʧʦʿʝʜʠʥʠʤ ʢʘʪʝʛʦʨʠʿʘʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ, ʩʫ ʤʥʦʛʦ ʚʝ˂ʝ ʥʝʛʦ ʢʦʜ ʯʝʪʠʥʘʨʩʢʠʭ 

ʚʨʩʪʘ, ʪʝ ʿʝ ʦ ʥʝʢʦʿ ʧʨʘʚʠʣʥʦʩʪʠ ʪʝʰʢʦ ʛʦʚʦʨʠʪʠ. 

ʅʘʢʦʥ 2015 Ăʥʘʿʧʦʚʦˀʥʠʿʝñ ʛʦʜʠʥʝ (ʜʦ ʩʘʜʘ ʥʘʿʚʝ˂ʠ 

ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʙʝʟ ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ), ʫ 2016. 

ʛʦʜʠʥʠ ʧʨʦʮʝʥʘʪ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʫ ʧʦʿʝʜʠʥʠʤ ʢʣʘʩʘʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʿʝ ʧʦʥʦʚʦ ʫʧʨʦʩʝʯʝʥ. 

On the other hand, broadleaved species showed 

much stronger fluctuations in the number of trees in 

each category of defoliation, thus it`s difficult to speak 

about any regularity. After the most favorable year of 

2015 (with the highest percentage of trees with no signs 

of defoliation), the percentage of trees in different 

defoliation classes was back to average in 2016. 
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ʊʘʙʝʣʘ 5ʙ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2016 ï ʣʠʰ˂ʘʨʠ 

Table 5b. Comparative analysis of defoliation in the period 2004 - 2016 ï broadleaves 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʣʠʰ˂ʘʨʠ 2004 ï 2016 

Defoliation 2004 - 2016 ï broadleaves 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

ʅʝʤʘ 

None 
59.5 51.3 63.8 53.5 61 68.6 66.8 68.6 70.8 63.9 68.9 74.3 70.5 

ʉʣʘʙʘ 

Slight 
27 33 25.2 30.8 27.7 21.5 22.5 24.2 19 21.2 19 15.6 18.5 

ʋʤʝʨʝʥa 

Moderate 
12.6 15 10.6 14 9.9 8.6 8.8 6 7.6 10.1 8.6 6.4 7.9 

ɱʘʢʘ 

Severe 
0.9 0.7 0.3 1.5 1 0.7 1.0 0.6 1.8 3.9 2.7 3.2 2.3 

ʄʨʪʚʦ 

Dead 
0 0 0.1 0.2 0.4 0.6 0.9 0.6 0.8 0.9 0.8 0.5 0.8 

 100 100 100 100 100 100 100 100 100 100 100 100 100 
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ɻʨʘʬʠʢʦʥ 5ʘ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2016. - ʯʝʪʠʥʘʨʠ 

Graph 5ʘ. Comparative analysis of defoliation in the period from 2004 to 2016 - conifers 
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ɻʨʘʬʠʢʦʥ 5ʙ. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2016. ï ʣʠʰ˂ʘʨʠ 

Graph 5b. Comparative analysis of defoliation in the period from 2004 to 2016 ï broadleaves 

 

6.  ʋɿʆʈʂʆɺɸɳɽ ʀ ɸʅɸʃʀɿɽ ɸʉʀʄʀʃɸ -

ʎʀʆʅʀʍ ʆʈɻɸʅɸ 

 

ʋ ʪʦʢʫ 2016. ʛʦʜʠʥʝ ʫʟʦʨʢʦʚʘˁʝ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ ʠʟʚʨʰʝʥʦ ʿʝ ʥʘ 8 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʥʠʚʦʘ 1. ʋʟʦʨʢʦʚʘˁʝ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʩʪʘˁʘ ʠʩʭʨʘʥʝ 

ʦʙʘʚˀʝʥʦ ʿʝ ʩʘ ʧʦ ʧʝʪ ʩʪʘʙʘʣʘ ʥʘ ʩʚʘʢʦʿ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʭʨʘʥˀʠʚʠʭ 

ʤʘʪʝʨʠʿʘ ʫ ʘʩʠʤʠʣʘʮʠʦʥʠʤ ʦʨʛʘʥʠʤʘ ʟʘʚʠʩʠ ʠ ʦʜ 

ʪʦʛʘ ʜʘ ʣʠ ʩʫ ʣʠʩʪʦʚʠ ʨʘʟʚʠʿʘʥʠ ʫ ʫʩʣʦʚʠʤʘ 

ʩʚʝʪʣʦʩʪʠ ʠʣʠ ʩʝʥʢʝ. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʫʟʦʨʮʠ ʟʘ 

ʬʦʣʠʿʘʨʥʫ ʘʥʘʣʠʟʫ ʩʫ ʘʩʠʤʠʣʘʮʠʦʥʠ ʦʨʛʘʥʠ ʩʘ ʛʦʨʝˁ 

ʪʨʝ˂ʠʥʝ ʢʨʦʰˁʝ (ʣʠʩʪʦʚʠ ʩʚʝʪʣʦʩʪʠ).  

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʤʘʢʨʦʝʣʝʤʝʥʘʪʘ ʠʩʭʨʘʥʝ ʫ 

ʘʩʠʤʠʣʘʮʠʦʥʠʤ ʦʨʛʘʥʠʤʘ ʠʤʘ ʿʘʢʦ ʠʟʨʘʞʝʥʫ 

ʩʝʟʦʥʩʢʫ ʜʠʥʘʤʠʢʫ. ɿʙʦʛ ʪʦʛʘ ʢʦʣʠʯʠʥʘ 

ʤʘʢʨʦʝʣʝʤʝʥʘʪʘ ʠʩʭʨʘʥʝ ʫ ʣʠʰ˂ʫ ʿʝʜʥʦʛ ʪʝ ʠʩʪʦʛ 

ʩʪʘʙʣʘ ʥʝ˂ʝ ʙʠʪʠ ʠʩʪʘ ʫ ʧʨʦʣʝ˂ʥʦʤ, ʣʝʪˁʝʤ ʠ 

ʿʝʩʝˁʝʤ ʧʝʨʠʦʜ. ʂʘʦ ʨʝʧʨʝʟʝʥʪ ʩʪʘˁʘ ʠʩʭʨʘʥʝ, ʢʦʜ 

ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ, ʫʟʠʤʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʤʘʢʨʦʝʣʝʤʝʥʘʪʘ ʫ ʣʠʰ˂ʫ ʥʘ ʧʦʯʝʪʢʫ ʬʝʥʦʬʘʟʝ 

ʧʨʦʤʝʥʝ ʙʦʿʝ ʣʠʰ˂ʘ, ʢʘʜʘ ʿʝ ʠ ʦʙʘʚˀʝʥʦ ʫʟʦʨʢʦʚʘˁʝ 

ʥʘ ʪʘʯʢʘʤʘ ʩʘ ʣʠʰ˂ʘʨʩʢʦʤ ʚʨʩʪʦʤ. 
ʋʟʦʨʮʠ ʯʝʪʠʥʘ ʯʝʪʠʥʘʨʩʢʠʭ ʚʨʩʪʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʠʚʦʘ 1 ʫʟʦʨʢʦʚʘʥʠ ʩʫ ʫ 

ʚʨʝʤʝ ʤʠʨʦʚʘˁʘ ʚʝʛʝʪʘʮʠʿʝ. 

6. SAMPLING AND ANALYSIS OF  

    ASSIMILATION PARTS  

 

Sampling of assimilation parts was performed 

on 8 Level 1 sample plots in 2016. The sampling of 

leaves and needles for the analysis of nutritional state 

was conducted on five trees on each sample plot. The 

concentration of nutrients in the assimilation organs 

depends on whether the leaves have been developed in 

full light or in the shade. Representative samples of 

leaves and needles must be taken from the upper third of 

the crown (sun leaves). 

The concentration of macronutrients in the 

assimilation parts has strong seasonal dynamics. 

Therefore, the amount of macronutrients in the leaves of 

the same tree will be different in the spring, summer and 

autumn period. The concentration of macronutrients in 

the leaves of broadleaved species at the beginning of the 

phenophase of leaf colour change is taken as a 

representative of nutritional state. It is when the 

sampling on broadleaved sample plots was performed. 

Needles of coniferous species on the Level I 

sample plots were sampled during the dormancy period. 
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ʀʟ ʦʚʘʢʦ ʫʟʝʪʠʭ ʫʟʦʨʘʢʘ ʦʜʨʝʹʫʿʫ ʩʝ: 

- ʋʢʫʧʘʥ N ʤʝʪʦʜʦʤ ʧʦ ʂʿʝʣʜʘʭʫ 

- ʋʢʫʧʥʠ K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd 

ʠ B  ʦʯʠʪʘʚʘˁʝʤ ʥʘ ICP 

- ʋʢʫʧʥʠ P ʢʦʣʦʨʠʤʝʪʨʠʿʩʢʠ 

- ʋʢʫʧʥʠ  ʠ  C i S ʥʘ CHN ʘʥʘʣʠʟʘʪʦʨʫ 

 

The samples were used to determine: 

- Total Kjeldahl N 

- Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd 

and B by ICP method 

- Total P by colorimetry 

- Total C and S on CHN analyzer 

. 
 

ʊʘʙʝʣʘ 6.  ʉʪʘˁʝ ʠʩʭʨʘʥʝ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ-ʤʘʢʨʦʝʣʝʤʝʥʪʠ 

Table 6. The state of forest tree nutrition - macroelements 

ɹʠʪ/SP ɺʨʩʪʘ/Species 
N S P Ca Mg K 

g/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

417 
ʉʤʨʯʘ 

Picea abies 
12.3 1368.73 1131.94 14663.46 1012.04 5717.61 

74 
ʉʤʨʯʘ 

Picea abies 
13.7 1479.99 1435.26 13359.98 1222.51 3795.68 

        

418 
ʊʠʩʘ/Yew 

Taxus baccata 
14.5 1529.62 1686.41 12435.45 1347.87 6885.41 

        

19 
ʎʝʨ/ Turkey oak 

Quercus cerris 
20.6 1740.38 2460.14 15603.70 1222.20 7887.00 

77 
ʎʝʨ/ Turkey oak 

Quercus cerris 
19.2 1543.33 2918.49 12413.36 1458.53 8683.69 

        

41 
ɹʘʛʨʝʤ/Locust 

Robinia pseudoacacia 
27.4 2401.56 1413.69 34851.79 3648.13 6062.46 

        

56 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
14.5 1881.25 1298.33 24667.66 1668.04 7432.64 

41 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
21.0 1921.93 3892.80 14707.34 3124.30 8090.16 

42 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
14.6 1551.97 3009.41 15597.01 2362.24 7989.86 

        

77 
ɻʨʘʙ/Hornbeam 

Carpinus betilus 
12.9 1511.89 2271.31 23504.00 2956.92 5915.04 

        

77 
ʄʝʜʫʥʘʮ/Downy oak  

Quercus pubescens 
16.2 2042.69 2009.97 17391.70 1362.28 6586.49 

        

56 
ɹʫʢʚʘ/Beech 

Fagus moesiaca 
17.6 1889.90 1405.58 10312.44 1206.86 6744.15 

 

 

 

 

 

 

 



 

 

26 

ʊʘʙʝʣʘ 7. ʉʪʘˁʝ ʠʩʭʨʘʥʝ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ-ʤʠʢʨʦ ʠ ʪʦʢʩʠʯʥʠ ʝʣʝʤʝʥʪʠ 

Table 7. The state of forest tree nutrition -  micro and toxic elements 

ɹʠʪ/SP ɺʨʩʪʘ/Species 
B Cd Co Cr Cu Fe Mn Mo Ni Pb Zn 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

417 
ʉʤʨʯʘ 

Picea abies 
20.57 1.82 < LD < LD < LD 65.03 2178.42 < LD < LD < LD 29.59 

74 
ʉʤʨʯʘ 

Picea abies 
24.88 1.92 < LD < LD < LD 41.99 2863.82 < LD 2.74 < LD 62.87 

             

418 
ʊʠʩʘ/Yew 

Taxus baccata 
24.59 2.51 < LD < LD < LD 106.98 277.17 < LD < LD < LD 49.78 

             

19 
ʎʝʨ/ Turkey oak 

Quercus cerris 
54.96 0.89 < LD < LD < LD 126.87 745.98 < LD < LD < LD 33.01 

77 
ʎʝʨ/ Turkey oak 

Quercus cerris 
74.39 1.21 < LD < LD < LD 80.14 418.83 < LD 7.49 < LD 43.18 

             

41 
ɹʘʛʨʝʤ/Locust 

Robinia pseudoacacia 
51.76 2.60 < LD < LD < LD 102.20 159.22 < LD < LD < LD 26.00 

             

56 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
56.88 1.91 < LD < LD < LD 139.69 1662.16 < LD < LD < LD 24.66 

41 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
70.83 1.49 < LD < LD < LD 129.66 1482.55 < LD 1.53 < LD 29.49 

42 
ʉʣʘʜʫʥ/ Hungarian oak 

Quercus frainetto 
49.99 1.19 < LD < LD < LD 109.14 402.68 < LD < LD < LD 28.74 

             

77 
ɻʨʘʙ/Hornbeam 

Carpinus betilus 
97.71 < LD < LD < LD < LD 233.90 450.63 < LD < LD < LD 31.22 

             

77 
ʄʝʜʫʥʘʮ/Downy oak  

Quercus pubescens 
48.27 < LD < LD < LD < LD 125.26 163.49 < LD < LD < LD 21.80 

             

56 
ɹʫʢʚʘ/Beech 

Fagus moesiaca 
28.04 2.89 < LD < LD 4.89 212.39 2178.57 < LD < LD < LD 68.33 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Taʙʝʣʘ 8. (PLF) Taʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʟʘ ʦʮʝʥʫ ʭʝʤʠʿʩʢʦʛ ʩʘʜʨʞʘʿʘ ʠʛʣʠʮʘ ʠ ʣʠʰ˂ʘ  - ʥʠʚʦ 1 

Table 8. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Level I 

 
ʊʘʙʝʣʘ 9. (FOM) ʇʦʜʘʮʠ ʬʦʣʠjʘʨʥʠʭ ʘʥʘʣʠʟʘ - ʥʠʚʦ 1 

Table 9. (FOM) Datafile on foliar analysis - Level I 

ʈʝʜʥʠ ʙʨʦʿ 

Sequence number 

ʂʦʜ ʜʨʞʘʚʝ 

Country Code 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Plot number 

ɼʘʪʫʤ ʫʟʦʨʢʦʚʘˁʘ 

Date of  sampling 

ɻʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ 

Latitude 

ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 
Longitude 

ʅʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ/Kʦʜ 

Altitude 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

1 67 19 061016 44 09 49 20 41 13 6  

2 67 41 061016 43 52 33 21 05 07 8  

3 67 42 061016 44 01 09 21 29 15 8  

4 67 56 061016 43 43 55 20 29 20 8  

5 67 74 041016 43 26 31 19 54 11 24  

6 67 76 061016 43 17 55 20 41 33 12  

7 67 417 041016 44 23 26 19 50 59 38  

8 67 418 041016 43 34 53 19 47 55 37  

ʈʝʜ. ʙʨ. 

Sequence 
number 

ɹʨʦʿ 
ʧʘʨʮʝʣʝ 

Plot 

number 

ʀɼ 

ʫʟʦʨʢʘ  

Sample 
ID 

 

ɺʨʩʪʘ 

Species 

ɼʘʪʫʤ 

ʧʦʯʝʪʢʘ 

ʘʥʘʣʠʟʘ 
Installation 

date 

ɼʘʪʫʤ 
ʟʘʚʨʰʝʪʢʘ 

ʘʥʘʣʠʟʘ 

End date 

ʄʘʩʘ 

100 

ʣʠʩʪʦʚʘ 

g 

Mass of 
100  

needles 

g 
 

ʄʘʩʘ 

1000 

ʯʝʪʠʥʘ  

g 

Mass of 
1000  

leaves 

g 
 

N 

mg/g 

S 

 mg/g 

P 

 mg/g 

Ca 

mg/g 

Mg  

 mg/g 

ʂ 

mg/g 

Zn 

 ɛg/g 

Mn 

 ɛg/g 

Fe  

ɛg/g 

Cu  

ɛg/g 

Pb 

 ɛg/g 

Cd 

ɛg/g 

B 

ɛg/g 

ʆʩʪʘʣʘ 
ʦʧʘʞʘʘˁ 

Other 

observations 

1 19 67019 041 050116 200216 23.1725  20.60 1.7404 2.4601 15.6037 1.2222 7,887 33.010 745.98 126.87 < LD < LD 890.00 54.96  

2 41 67041 056 050116 200216 4.1407  27.40 2.4016 1.4137 34.8518 3.6481 6.062 26.000 159.22 102.20 < LD < LD 2600.0 51.76  

3 41 67041 044 050116 200216 42.4839  21.00 1.9219 3.8928 14.7073 3.1243 8.090 29.490 1482.55 129.66 < LD < LD 1490.0 70.83  

4 42 67042 044 050116 200216 17.4612  14.60 1.5520 3.0094 15.5970 2.3622 7.986 28.740 402.68 109.14 < LD < LD 1190.0 49.99  

5 56 67056 018 050116 200216 11.4391  17.6 1.889 1.4055 10.312 1,206 6,744 68.330 2178.57 212.39 4.89 < LD 2890.0 28.04  

6 56 67056 044 050116 200216 35.4162  14.50 1.8813 1.2983 24.6677 1.6680 7.4326 24.660 1662.16 139.69 < LD < LD 1910.0 56.88  

7 74 67074 118 050116 200216  32.276 13.70 1.4800 1.4353 13.3600 1.2225 3.7956 62.870 2863.82 41.99 < LD < LD 1920.0 24.88  

8 77 67077 041 050116 200216 20.3615  19.20 1.5433 2.9185 12.4134 1.4585 8.6837 43.180 418.83 80.14 < LD < LD 1210.0 74.39  

9 77 67077 013 050116 200216 2.2794  12.90 1.5119 2.2713 23.5040 2.9569 5.915 31.220 450.63 233.90 < LD < LD < LD 97.71  

10 77 67077 049 050116 200216 17.4617  16.20 2.0427 2.0100 17.3917 1.3623 6.5865 21.800 163.49 125.26 < LD < LD < LD 48.27  

11 417 67417 118 050116 200216  18.933 12.30 1.3687 1.1319 14.6635 1.0120 5.1717 29.590 2178.42 65.03 < LD < LD 1820.0 20.57  

12 418 67418 137 050116 200216  59.077 14.50 1.5296 1.6864 12.4355 1.3479 6.8854 49.780 277.17 106.98 < LD < LD 2510.0 24.59  



 

 

    7. ɿɼʈɸɺʉʊɺɽʅʆ ʉʊɸɳɽ ʉʊɸɹɸʃɸ ʀ    

ʋɿʈʆʏʅʀʎʀ ʆʐʊɽɴɽɳɸ ʅɸ ɹʀʆʀ-

ʅɼʀʂɸʎʀɱʉʂʀʄ ʊɸʏʂɸʄɸ  ʅʀɺʆ-ʘ 1  

       ʋ 2016. ɻʆɼʀʅʀ  
 

ʐʫʤʩʢʠ ʝʢʦʩʠʩʪʝʤʠ ʩʫ ʠʟʣʦʞʝʥʠ 

ʘʙʠʦʪʠʯʢʠʤ ʠ ʙʠʦʪʠʯʢʠʤ ʫʪʠʮʘʿʠʤʘ ʢʦʿʠ ʫ ʩʠʥʝʨʛʠʿʠ 

ʦʜʨʞʘʚʘʿʫ ʨʘʚʥʦʪʝʞʫ ʝʢʦʩʠʩʪʝʤʘ. ʇʦʨʝʜ ʧʦʟʠʪʠʚʥʦʛ, 

ʥʝ ʩʤʝ ʩʝ ʟʘʥʝʤʘʨʠʪʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʰʪʝʪʥʠʭ 

ʘʙʠʦʪʠʯʢʠʭ ʠ ʙʠʦʪʠʯʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʜʦʚʦʜʠ ʜʦ 

ʩʤʘˁʝˁʘ ʚʠʪʘʣʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʩʪʘʙʘʣʘ, ʩʘʩʪʦʿʠʥʘ ʠ 

ʥʘ ʢʨʘʿʫ ʰʫʤʩʢʦʛ ʝʢʦʩʠʩʪʝʤʘ. ʀʤʘʿʫ˂ʠ ʦʚʦ ʫ ʚʠʜʫ 

ʧʨʝʧʦʟʥʘʪ ʿʝ ʟʥʘʯʘʿ ʧʨʘ˂ʝˁʘ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ 

ʰʫʤʘ ʠ ʫʪʠʮʘʿʘ ʰʪʝʪʥʠʭ ʙʠʦʪʠʯʢʠʭ ʠ ʘʙʠʦʪʠʯʢʠʭ 

ʬʘʢʪʦʨʘ ʥʘ ʰʫʤʝ.  

ɼʘ ʙʠ ʩʝ ʰʫʤʘʤʘ ʛʘʟʜʦʚʘʣʦ ʦʜʨʞʠʚʦ 

ʧʦʪʨʝʙʥʝ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʬʘʢʪʦʨʠʤʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ 

ʚʠʪʘʣʥʦʩʪ ʩʪʘʙʘʣʘ ʠ ʩʪʘˁʝ ʰʫʤʘ. ʆʚʦ ʿʝ ʤʦʛʫ˂ʝ 

ʦʙʝʟʙʝʜʠʪʠ ʜʫʛʦʨʦʯʥʠʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʰʫʤʘ ʥʘ 

ʚʝʣʠʢʦʿ ʧʦʚʨʰʠʥʠ. ʋʧʨʘʚʦ ʦʚʘʿ ʧʨʦʿʝʢʘʪ ʠʥʪʝʛʨʠʰʝ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʫ ʩʝʢʪʦʨ ʰʫʤʘʨʩʪʚʘ ʧʦʚʝʟʫʿʫ˂ʠ 

ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʠ ʧʨʠʚʨʝʜʥʝ 

ʩʫʙʿʝʢʪʝ.  

ʅʠʚʦ 1 ʜʘʿʝ ʛʦʜʠʰˁʠ ʧʨʝʛʣʝʜ ʩʪʘˁʘ ʰʫʤʘ ʥʘ 

ʦʩʥʦʚʫ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʩʪʘʙʘʣʘ ʥʘ 

ʩʪʘʣʥʠʤ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʨʘʩʧʦʨʝʹʝʥʠʤ ʥʘ 

ʨʘʩʪʦʿʘˁʫ 16 x 16 ʢʤ ʫ ʩʠʩʪʝʤʘʪʩʢʫ ʛʝʦʛʨʘʬʩʢʫ 

ʤʨʝʞʫ. ʅʘ ʦʚʠʤ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʛʦʜʠʰˁʝ ʩʝ 

ʧʨʘʪʠ ʠ ʧʨʦʮʝˁʫʿʝ ʩʪʘˁʝ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʠ ʧʨʠʩʫʩʪʚʦ 

ʚʠʜˀʠʚʠʭ ʦʰʪʝ˂ʝˁʘ. ʉʪʘˁʝ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʧʨʦʮʝˁʫʿʝ 

ʩʝ ʥʘ ʦʩʥʦʚʫ ʧʨʦʮʝʥʪʘ ʛʫʙʠʪʢʘ ʘʩʠʤʠʣʘʮʠʦʥʠʭ 

ʦʨʛʘʥʘ (ʜʝʬʦʣʠʿʘʮʠʿʘ). ʉʪʘˁʝ ʟʝʤˀʠʰʪʘ ʟʘ ʅʠʚʦ 1 

ʦʙʘʚˀʝʥʘ ʿʝ 2003. ʠ 2014.ʛʦʜʠʥʝ, ʠ ʬʦʣʠʿʘʨʥʘ 

ʘʥʘʣʠʟʘ 2003., 2015. ʠ 2016. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ 

ʝʢʩʧʝʨʘʪʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ ʫ ɹʝʦʛʨʘʜʫ. 

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʛʨʘʤʘ ʧʨʝʜʩʪʘʚˀʘ 

ʛʝʥʝʨʘʣʥʦ ʿʝʜʘʥ ʦʜ ʥʘʿʚʝ˂ʠʭ ʠʢʘʜʘ ʠʟʚʦʹʝʥʠʭ 

ʧʨʦʿʝʢʘʪʘ ʙʠʦʢʦʥʪʨʦʣʝ ʰʫʤʘ ʫ ʩʚʝʪʫ. 

 

ʄɽʊʆɼʆʃʆʐʂʀ ʇʈʀʉʊʋʇ ʇʈɸɴɽɳɸ ʋ 2016. 

ɻʆɼʀʅʀ ʀ ʈɸɿʃʀʂɸ ʋ ʆɼʅʆʉʋ ʅɸ 

ʇʈɽʊʍʆɼʅɽ (ʆʉʅʆɺɽ ɿɸ ʀʅʊɽʅɿʀɺʅʀ 

ʄʆʅʀʊʆʈʀʅɻ) 

 

ʋ ʩʣʝʜʝ˂ʝʤ ʩʘʜʨʞʘʿʫ ʜʘʪʦ ʿʝ ʦʙʿʘʰˁʝˁʝ ʠ 

ʝʣʘʙʦʨʠʨʘʥʦ ʠʟ ʢʦʿʠʭ ʨʘʟʣʦʛʘ ʿʝ ʚʠʪʘʣʥʦʩʪ ʰʫʤʘ ʥʘ 

ɹʀʊ ʅʀɺʆ-ʘ 1, ʫ 2016. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʘ ʜʨʫʛʘʯʠʿʝ 

ʦʜ ʩʫʤʘʨʥʦʛ ʧʨʝʜʩʪʘʚˀʘˁʘ ʦʧʰʪʝʛ ʟʜʨʘʚʩʪʚʝʥʦʛ 

ʩʪʘˁʘ ʩʪʘʙʘʣʘ ʥʘ ʦʚʠʤ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ, ʢʘʜʘ 

ʿʝ ʪʦ, ʧʦʿʝʜʥʦʩʪʘʚˀʝʥʦ ʨʝʯʝʥʦ, ʨʘʹʝʥʦ ʦʜ ʦʧʰʪʝʛ ʢʘ 

ʧʦʿʝʜʠʥʘʯʥʦʤ. ʆʚʜʝ ʿʝ ʠʟ ʩʪʘˁʘ ʥʘ ʧʦʿʝʜʠʥʘʯʥʠʤ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʧʨʝʜʩʪʘʚˀʝʥʘ ʩʣʠʢʘ ʦ 

ʩʚʠʤ ʦʩʪʘʣʠʤ. ʅʘ ʪʝʨʝʥʫ ʫʨʘʹʝʥʠ ʤʘʥʫʘʣʠ ʫʢʘʟʫʿʫ 

ʫʧʨʘʚʦ ʥʘ ʨʝʧʝʪʠʪʠʚʥʠ ʢʘʨʘʢʪʝʨ ʧʦʿʘʚʘ ʫʟʨʦʯʥʠʢʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ, ʦʙʝʟʙʦʿʘʚʘˁʘ ʠ ʧʨʫʟʨʦʢʦʚʘʯʘ ʰʪʝʪʘ, 

ʢʦʿʠ ʩʫ ʧʨʝʜʤʝʪ ʤʦʥʠʪʦʨʠʥʛʘ ʦʚʦʛ, ʧʨʚʦʛ ʥʠʚʦʘ. 

ʅʘ ʦʚʘʿ ʥʘʯʠʥ ˂ʝ ʧʦʩʪʘʪʠ ʿʘʩʥʠʿʘ ʧʨʘʢʩʘ ʢʦʿʘ 

ʿʝ ʥʘʩʪʘʣʘ ʠ ʧʨʦʠʟʘʰʣʘ ʠʟ ʅʀɺʆ-ʘ 1 ʟʘ ʩʣʝʜʝ˂ʠ 

ʠʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ ʅʠʚʦ-ʘ 2. ʋ ʪʝʢʩʪʫ ʢʦʿʠ 

ʩʣʝʜʠ ʜʘʪʝ ʠ ʜʦ ʜʝʪʘˀʘ ʘʥʘʣʠʟʠʨʘʥʝ ʪʘʯʢʝ, ʦʜʨʝʹʝʥʝ 

ɹʀʊ ʅʀɺʆ-ʘ 1, ʢʦʿʝ ʩʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʟʘ ʦʩʪʘʣʝ 

7. TREE HEALTH STATE AND DESTRUCTIVE  

    AGENTS ON THE LEVEL I SAMPLE PLOTS IN  

    2016 

 

 

Forest ecosystems are exposed to abiotic and 

biotic agents whose synergy maintain the balance of the 

ecosystem. In addition to the positive, we must not 

overlook the negative impact of harmful abiotic and 

biotic factors that reduces the vitality of individual trees, 

stands and eventually the whole forest ecosystems. 

Bearing this in mind, the importance of monitoring the 

health of forests and the impact of harmful biotic and 

abiotic factors on forests has been recognized. 

Sustainable forest management requires 

information about the factors that affect the vitality of 

trees and the state of forests. They can be obtained only 

through long-term monitoring of forests over large areas. 

It is this project that integrates the monitoring system 

into the forestry sector and connects scientific research 

organizations with business enterprises. 

Level I provides annual overviews of the state of 

forests based on the observation of individual trees on 

permanent sample plots arranged in a 16 x 16 km 

systematic geographical grid. The condition of tree 

crowns and the presence of visible injuries are observed 

and assessed on these sample plots. The condition of tree 

crowns is estimated based on the percentage loss of 

assimilation organs (defoliation). The Level I soil 

condition assessments were carried out in 2003 and 

2014, and foliar analysis in 2003, 2015 and 2016 by 

experts of the Institute of Forestry in Belgrade. The 

implementation of the Monitoring program is generally 

one of the largest projects of forest biocontrol ever 

performed in the world. 

 

 

 

 

MONITORING METHODOLOGY IN 2016 AND 

HOW IT DIFFERS FROM THE PREVIOUS 

METHODOLOGIES (INTENSIVE MONITORING 

BASIS) 

 

The following chapters elaborate on the reasons 

we decided not to present the vitality of the forests on 

Level I sample plots in 2016 as a summary of the 

general health of the trees on these sample plots as it had 

been previously done - reaching the conclusions 

from the general to the specific. This year we used the 

state of specific sample plots to present the whole 

picture. Field manuals point to the repetitive character of 

defoliation, discoloration and damage agents which are 

the subject of the Level I monitoring. 

This practice that has been established and 

developed at Level I will become the basis for the next 

level of intensive monitoring. The following text 

presents the points or Level I sample plots which have 

been chosen to represent other sample plots with which 

they have dominant tree species in common. They also 

suffer similar types of damage and have similar species 
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ʉʣʠʢʘ 12. ɹʀʊ 419 ʄʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʫ 

ʧʨʠʜʘʥʢʫ (ʆʨʠʛ.) ʠ ʠʟʣʝʪʥʠ ʦʪʚʦʨʠ 

Figure 12. SP 419 Mechanical damage in the butt end 

(Orig.) and exit holes 

ʉʣʠʢʘ 13. ɹʀʊ 49 ʄʠʥʝʨʠ ʭʨʘʩʪʘ(ʆʨʠʛ.) 

Figure 13. SP 49 Oak miners (Orig.) 

 

  
 

ʉʣʠʢʘ 14.  ɹʀʊ 412 Gale Mikiola fagi, bukvine 

muve galice   (ʆʨʠʛ.) 

Figure 14. SP 412 Galls of Mikiola fagi,beech 

gall midge (Orig.) 

ʉʣʠʢʘ 15.  ɹʀʊ 413 ʆʰʪʝ˂ʝˁʝ ʦʜ ʤʨʘʟʘ, 

ʙʫʢʚʘ (ʆʨʠʛ.) 

Figure 15. SP 413 Frost damage, beech (Orig.) 
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ʉʣʠʢʘ 16. ɹʀʊ 65 ʄʨʘʟʦʧʫʮʠʥʘ, ʜʝʙʣʦ ʙʦʨʘ  (ʆʨʠʛ.) 

Figure 16. SP 65 Frost shake, a pine trunk (Orig.) 

ʉʣʠʢʘ 17. ɹʀʊ 38 ʉʣʘʜʫʥ, Neuroterus quercus 

baccarum (ʆʨʠʛ.) 

Figure 17. SP 38, Hungarian oak, Neuroterus quercus 

baccarum (Orig.) 

 

  
ʉʣʠʢʘ18. ɹʀʊ 20 ʂʘʨʧʦʬʦʨʝ Pitoptorus 

betulinus (ʆʨʠʛ.) 

Figure 18. Carpophores of Pitoptorus betulinus 

(Orig.) 

ʉʣʠʢʘ19. ɹʀʊ 420 ʍʦʜʥʠʮʠ ʧʦʪʢʦʨˁʘʢʘ ʩʘ 

ʠʟʣ. ʦʪʚ.(ʆʨʠʛ.) 

Figure 19. SP 420 Bark beetle tunnels with exit 

holes (Orig.) 
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ʉʣʠʢʘ 20. ɹʀʊ 38 Cynipidae, Totricidae  (ʆʨʠʛ.) 

Figure 20. SP 38 Cynipidae, Totricidae  (Orig.) 

ʉʣʠʢʘ 21. ɹʀʊ 39 ɻʘʣʝ Cynipidae  (ʆʨʠʛ.) 

Figure 21. SP 39 Cynipidae galls (Orig.) 

 

  
ʉʣʠʢʘ 22. ɹʀʊ 39   ɻʘʣʝ Cynipidae  (ʆʨʠʛ.) 

Figure 22. SP 39 Cynipidae galls (Orig.) 

ʉʣʠʢʘ 23. ɹʀʊ 38 ɻʘʣʝ Eriophies tilliae (ʆʨʠʛ.) 

Figure 23. SP 38 Eriophies tilliae galls (Orig.) 

 

 

ʋ 2016. ʛʦʜʠʥʠ ʧʨʠʤʝ˂ʝʥ ʿʝ ʪʨʝʥʜ 

ʧʦʙʦˀʰʘˁʘ ʚʠʪʘʣʥʦʩʪʠ ʢʨʫʥʘ ʥʘ ɹʀʊ 1 ʫ ʉʨʙʠʿʠ. 

ʆʚʦ ʚʘʞʠ ʠ ʟʘ ʧʦʚʨʰʠʥʝ ʥʘ ʠʩʪʦʢʫ ʟʝʤˀʝ, ʛʜʝ ʿʝ 

2014. ʛʦʜʠʥʝ ʟʘʙʝʣʝʞʝʥʘ ʧʦʿʘʚʘ ʣʝʜʦʣʦʤʘ, ʢʘʦ 

ʝʢʩʪʨʝʤʥʘ ʚʨʝʤʝʥʩʢʘ ʥʝʧʦʛʦʜʘ, ʘ ʢʦʿʘ ʿʝ ʰʫʤʝ 

ʟʥʘʯʘʿʥʦ ʦʰʪʝʪʠʣʘ, ʪʝ ʜʦʚʝʣʘ ʫ ʧʠʪʘˁʝ ʙʫʜʫ˂ʝ 

ʛʘʟʜʦʚʘˁʝ ʠʩʪʠʤ, ʫ ʩʤʠʩʣʫ ˁʠʭʦʚʝ ʝʢʦʥʦʤʩʢʝ 

ʠʩʧʣʘʪʠʚʦʩʪʠ ʢʘʦ ʚʝʦʤʘ ʦʰʪʝ˂ʝʥʦʛ ʧʨʠʨʦʜʥʦʛ ʜʦʙʨʘ 

(ʥʘ ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ ʯʘʢ ʥʝʧʦʚʨʘʪʥʦ). 

ʆʩʥʦʚʥʠ ʛʦʜʠʰˁʠ ʨʝʟʫʣʪʘʪʠ ʧʨʦʮʝʥʝ ʥʘ 

ʅʠʚʦʫ 2 ʧʨʫʞʠ˂ʝ ʥʝʦʧʭʦʜʥʝ ʧʦʜʘʪʢʝ ʦ ʫʪʠʮʘʿʫ 

ʰʪʝʪʥʠʭ ʠʥʩʝʢʘʪʘ ʠ ʛˀʠʚʘ, ʰʪʝʪʥʦʤ ʜʝʣʦʚʘˁʫ 

2016 recorded a trend of crown vitality 

improvement on Level I sample plots in Serbia. This 

also applies to the areas in the east of the country, which 

were hit by severe ice-break in 2014. This extreme 

weather disaster significantly damaged the forests and 

threatened their future management in terms of 

economic profitability of their damaged natural 

resources (which are not reparable in some places). 

The main results of the Level II annual 

assessment will provide necessary data on the impact of 

harmful insects and fungi, harmful human effects, 

climate change and many other factors on the health and 
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ʯʦʚʝʢʘ, ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʦʩʪʘʣʠʭ ʙʨʦʿʥʠʭ 

ʯʠʥʠʣʘʮʘ ʥʘ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʠ ʚʠʪʘʣʥʦʩʪ ʰʫʤʘ. 

 

vitality of forests. 

 

 

8.   ʂʃʀʄɸʊʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɿɸ 2016.  

ɻʆɼʀʅʋ ʅɸ ʊɽʈʀʊʆʈʀɱʀ  ʉʈɹʀɱɽ 

 

ɸʥʘʣʠʟʘ ʟʠʤʝ 2015/2016. ʛʦʜʠʥʝ 

 

ɿʠʤʘ 2015/2016. ʛʦʜʠʥʝ ʿʝ ʙʠʣʘ ʝʢʩʪʨʝʤʥʦ 

ʪʦʧʣʘ, ʪʨʝ˂ʘ ʥʘʿʪʦʧʣʠʿʘ ʫ ʉʨʙʠʿʠ. ɿʘʙʝʣʝʞʝʥʝ ʩʫ 

ʨʝʢʦʨʜʥʝ ʚʨʝʜʥʦʩʪʠ ʤʘʢʩʠʤʘʣʥʝ ʜʥʝʚʥʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʘʟʜʫʭʘ ʟʘ ʬʝʙʨʫʘʨ ʠ ʟʠʤʫ ʥʘ ʜʚʘʥʘʝʩʪ ɻʣʘʚʥʠʭ 

ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʩʪʘʥʠʮʘ ʫ ʉʨʙʠʿʠ (ɻʄ). ʂʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʅʘ ʎʨʥʦʤ ɺʨʭʫ ʿʝ ʟʘʙʝʣʝʞʝʥ 

ʥʘʿʤʘˁʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʦʜ ʢʘʜ 

ʧʦʩʪʦʿʝ ʤʝʨʝˁʘ ʥʘ ʪʦʿ ʩʪʘʥʠʮʠ.  

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʟʠʤʝ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 2,0Üʉ ʫ ʇʦʞʝʛʠ ʜʦ 5,3Üʉ ʫ 

ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ -1,3Üʉ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 1,6Üʉ ʥʘ ɿʣʘʪʠʙʦʨʫ. ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʟʠʤʝ ʠʟʤʝʨʝʥʘ ʿʝ 15. ʬʝʙʨʫʘʨʘ ʫ 

ʂʨʫʰʝʚʮʫ ʠ ɴʫʧʨʠʿʠ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 25,5Üʉ. 

ɹʨʦʿ ʣʝʜʝʥʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0ÜC, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

ʯʝʪʠʨʠ ʫ ʃʦʟʥʠʮʠ ʠ ɺʘˀʝʚʫ ʜʦ 12 ʜʘʥʘ ʫ ʇʦʞʝʛʠ, ʘ ʫ 

ʧʣʘʥʠʥʩʢʠʤ ʢʨʘʿʝʚʠʤʘ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʦʜ 15 

ʣʝʜʝʥʠʭ ʜʘʥʘ ʥʘ ɿʣʘʪʠʙʦʨʫ ʜʦ 30 ʜʘʥʘ ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ɿʘʙʝʣʝʞʝʥʠ ʙʨʦʿ ʣʝʜʝʥʠʭ ʜʘʥʘ ʿʝ ʙʠʦ ʤʘˁʠ ʦʜ 

ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʘ ʟʠʤʩʢʫ ʩʝʟʦʥʫ ʟʘ ʦʜ ʧʝʪ ʜʦ 14 

ʜʘʥʘ, ʥʘ ʧʣʘʥʠʥʘʤʘ ʦʜ 17 ʜʦ 23 ʜʘʥʘ.  

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʟʠʤʝ ʠʟʤʝʨʝʥʘ ʿʝ 

ʫ ʉʿʝʥʠʮʠ 20. ʿʘʥʫʘʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ -25,6Üʉ. ɹʨʦʿ 

ʤʨʘʟʥʠʭ ʜʘʥʘ, ʩʘ ʤʠʥʠʤʘʣʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ 

ʦʜ 0Üʉ, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 26 ʫ ɹʝʦʛʨʘʜʫ ʜʦ 65 

ʜʘʥʘ ʫ ʇʦʞʝʛʠ, ʘ ʥʘ ʧʣʘʥʠʥʘʤʘ ʦʜ 59 ʥʘ ʎʨʥʦʤ ɺʨʭʫ 

ʜʦ 77 ʜʘʥʘ ʥʘ ʂʦʧʘʦʥʠʢʫ. ɹʨʦʿ ʤʨʘʟʥʠʭ ʜʘʥʘ ʿʝ ʦʜ 

ʰʝʩʪ ʜʦ 24 ʜʘʥʘ ʤʘˁʠ ʦʜ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʘ ʟʠʤʫ. 

ʋ ɹʝʦʛʨʘʜʫ ʿʝ ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʟʠʤʩʢʦʛ 

ʧʝʨʠʦʜʘ ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ ʠʟʥʘʜ ʚʠʰʝʛʦʜʠʰˁʝʛ 

ʧʨʦʩʝʢʘ. ʀʩʧʦʜ ʧʨʦʩʝʢʘ ʿʝ ʙʠʣʘ ʢʨʘʿʝʤ ʜʝʮʝʤʙʨʘ ʠ 

ʧʦʯʝʪʢʦʤ ʿʘʥʫʘʨʘ. 

ʋ ʪʦʢʫ ʜʝʮʝʤʙʨʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʿʝʜʘʥ ʪʦʧʣʦʪʥʠ 

ʪʘʣʘʩ ʥʘ ʜʚʝ ɻʄ ʩʪʘʥʠʮe, ʘ ʥʘ ʂʦʧʘʦʥʠʢʫ ʩʫ 

ʟʘʙʝʣʝʞʝʥʘ ʜʚʘ ʪʦʧʣʦʪʥʘ ʪʘʣʘʩa. ʋ ʿʘʥʫʘʨʫ ʩʫ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʜʚʘ ʪʦʧʣʦʪʥʘ ʪʘʣʘʩʘ. ʇʨʚʠ ʪʦʧʣʦʪʥʠ 

ʪʘʣʘʩ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʃʝʩʢʦʚʮʫ ʠ ʪʨʘʿʘʦ ʿʝ ʦʜ 11. ʜʦ 

15. ʿʘʥʫʘʨʘ. ɼʨʫʛʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʟʝʤˀʝ ʧʦʯʝʦ ʢʨʘʿʝʤ ʿʘʥʫʘʨʘ a ʥʘʩʪʘʚʠʦ ʩʝ ʠ ʫ 

ʬʝʙʨʫʘʨʫ. ʊʦʧʣʦʪʥʠ ʪʘʣʘʩ ʢʦʿʠ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʟʝʤˀʝ 

ʧʦʯʝʦ ʢʨʘʿʝʤ ʿʘʥʫʘʨʘ ʪʨʘʿʘʦ ʿʝ ʜʦ 4. ʬʝʙʨʫʘʨʘ ʫ 

8. CLIMATE CHARACTERISTICS IN SERBIA IN  

2016 

Winter 2015/16 

 

Winter 2015/2016 was extremely warm. It was 

the third warmest in Serbia. The highest values of 

maximum daily air temperatures in February and in  

winter were recorded on twelve major weather (MW) 

stations in Serbia.The amount of rainfall was in most 

parts of Serbia within the limits of the average values. 

Crni Vrh recorded the smallest number of days with 

snow cover since the beginning of measurements at that 

station. 

The mean air temperature during the winter was 

in the range of 2.0ÜC in Poģega to 5.3ÜC in Belgrade, and 

in the mountainous areas, it ranged from  -1.3ÜC on 

Kopaonik to 1.6ÜC on Zlatibor. The highest winter 

daytime air temperature was measured in Kruġevac and 

Ĺupriji on February 15
th 

 and it amounted to 25.5ÜC. 

The number of ice days (with the maximum 

daily temperature below 0ÁC) was in the range of 4 days 

in Loznica and Valjevo to 12 days in Poģega, and in 

mountainous regions, it ranged from 15 days on Zlatibor 

to 30 days on Kopaonik. The recorded number of ice 

days was 5 to 14 days below the average number for the 

winter season and 17 to 23 days in the mountains. 

The lowest winter temperature of -25.6ÜC was 

recorded in Sjenica on January 20
th
. The number of days 

below freezing (with the minimum daily temperature 

below 0ÁC) was in the range of 26 in Belgrade to 65 

days in Poģega and in mountainous regions it ranged 

from 59 days on Crni Vrh to 77 days on Kopaonik. The 

number of freezing days was 24 days below the average 

number for the winter season. 

In Belgrade, the mean, maximum and minimum 

air temperatures were above the long-term average 

during most of the winter. It was below the average in 

late December and early January. 

In December, a heat wave was recorded on two 

MW stations, while Kopaonik recorded two heat waves. 

There were two heat waves in January. The first heat 

wave was recorded in Leskovac and it lasted from 

January 11
th
 to January 15

th
. The second one started in 

late January in much of the country and continued in 

February. The heat wave that in most parts of the 

country began in late January lasted till  February 4
th
 in 

most places. Another heat wave was recorded on 

Kopaonik and in Sjenica in mid-February. It lasted from 
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ʚʝ˂ʠʥʠ ʤʝʩʪʘ. ʅʘ ʂʦʧʘʦʥʠʢʫ ʠ ʫ ʉʿʝʥʠʮʠ ʿʝ 

ʩʨʝʜʠʥʦʤ ʬʝʙʨʫʘʨʘ ʟʘʙʝʣʝʞʝʥ ʜʨʫʛʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ 

ʦʜ 14. ʜʦ 19. ʬʝʙʨʫʘʨʘ. 

ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʪʦʢʦʤ ʟʠʤʝ ʫ 

ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ, ʦʜ 79,0 mm ʫ ɹʘʥʘʪʩʢʦʤ ʂʘʨʣʦʚʮʫ ʜʦ 

200,9 mm ʥʘ ʂʦʧʘʦʥʠʢʫ.  

ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʫ ɺʨʘˁʫ 7. ʿʘʥʫʘʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 34,7 

mm. ɹʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ 

ʚʠʰʝ, ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʪʦʢʦʤ ʟʠʤʝ, ʿʝ ʙʠʦ ʦʜ 14 ʫ 

ɿʘʿʝʯʘʨʫ ʜʦ 29 ʥʘ ʂʦʧʘʦʥʠʢʫ.  

ɿʘʙʝʣʝʞʝʥʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ 

ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʿʝ ʫ ʩʝʚʝʨʥʦʿ ʠ ʜʝʣʫ 

ʮʝʥʪʨʘʣʥʝ ʉʨʙʠʿʝ ʙʠʦ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʜʦʢ ʿʝ ʫ ʦʩʪʘʣʦʤ ʜʝʣʫ ʙʠʦ ʠʩʧʦʜ ʧʨʦʩʝʢʘ. ɹʨʦʿ ʜʘʥʘ 

ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ, ʫ ʥʠʞʠʤ ʧʨʝʜʝʣʠʤʘ 

ʉʨʙʠʿʝ, ʙʠʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 3 ʫ ʂʠʢʠʥʜʠ ʜʦ 24 ʜʘʥʘ ʫ 

ʅʝʛʦʪʠʥʫ ʠ ɼʠʤʠʪʨʦʚʛʨʘʜʫ. ʋ ʧʣʘʥʠʥʩʢʠʤ 

ʧʨʝʜʝʣʠʤʘ ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʙʠʦ ʿʝ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 30 ʥʘ ʎʨʥʦʤ ɺʨʭʫ ʜʦ 89 ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ʈʝʛʠʩʪʨʦʚʘʥʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʫ 

ʚʝ˂ʝʤ ʜʝʣʫ ʟʝʤˀʝ ʦʜ 15 ʜʦ 30 ʜʘʥʘ ʤʘˁʠ ʦʜ 

ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʜʘʥʘ ʟʘ ʟʠʤʫ, ʘ ʥʘ ʎʨʥʦʤ ɺʨʭʫ 51 

ʜʘʥʘ. ɿʘʙʝʣʝʞʝʥ ʙʨʦʿ ʜʘʥʘ ʥʘ ʎʨʥʦʤ ɺʨʭʫ ʿʝ ʫʿʝʜʥʦ ʠ 

ʥʘʿʤʘˁʠ ʙʨʦʿ ʜʘʥʘ ʦʜ ʢʘʜʘ ʧʦʩʪʦʿʝ ʤʝʨʝˁʘ ʥʘ ʪʦʿ 

ʩʪʘʥʠʮʠ. ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ 18. ʿʘʥʫʘʨʘ ʥʘ ʂʦʧʘʦʥʠʢʫ ʠ ʠʟʥʦʩʠʣʘ 

ʿʝ 78 cm. 

ʊʦʢʦʤ ʟʠʤʝ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʠʟʥʘʜ ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘ ʿʫʛʫ ʠ ʠʩʪʦʢʫ 

ʉʨʙʠʿʝ. ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʙʠʣʝ ʩʫ ʫ ʠʥʪʝʨʚʘʣʫ 

ʦʜ 166,9 ʥʘ ʇʘʣʠ˂ʫ ʜʦ 319,1 ʯʘʩʦʚʘ ʥʘ ʂʦʧʘʦʥʠʢʫ. 

 

ɸʥʘʣʠʟʘ ʧʨʦʣʝ˂ʘ 2016. ʛʦʜʠʥʝ 

 

ʊʨʝ˂ʝ ʥaʿʢʠʰʦʚʠʪʠʿʝ ʧʨʦʣʝ˂ʝ ʫ ʉʨʙʠʿʠ. 

ʂʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠʟʤʝʨʝʥʝ 7. ʤʘʨʪʘ 2016. ʛʦʜʠʥʝ 

ʥʘ ɿʣʘʪʠʙʦʨʫ, ʫ ʇʦʞʝʛʠ ʠ ʉʿʝʥʠʮʠ ʩʫ ʥʘʿʚʝ˂ʝ ʜʥʝʚʥʝ 

ʩʫʤʝ ʧʘʜʘʚʠʥʘ ʠʢʘʜʘ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʪʠʤ ɻʄ 

ʩʪʘʥʠʮʘʤʘ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ. 

ʉʨʝʜˁʘ ʧʨʦʣʝ˂ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ 

ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 11,0Üʉ ʫ ʇʦʞʝʛʠ ʜʦ 14,0Üʉ ʫ 

ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 3,7Üʉ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 8,3Üʉ ʥʘ ɿʣʘʪʠʙʦʨʫ.  

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʪʦʢʦʤ 

ʧʨʦʣʝ˂ʘ 2016. ʛʦʜʠʥʝ ʫ ʉʨʙʠʿʠ ʿʝ ʠʟʥʦʩʠʣʘ 32.0Üʉ, ʘ 

ʠʟʤʝʨʝʥʘ ʿʝ 17. ʘʧʨʠʣʘ ʫ ʃʦʟʥʠʮʠ ʠ 18. ʘʧʨʠʣʘ ʫ 

ʅʝʛʦʪʠʥʫ. 

ʃʝʜʝʥʠ ʜʘʥʠ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0ÜC, ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʥʘ 

ʎʨʥʦʤ ɺʨʭʫ, ʜʚʘ ʜʘʥʘ, ʠ ʥʘ ʂʦʧʘʦʥʠʢʫ, 11 ʣʝʜʝʥʠʭ 

ʜʘʥʘ.  

ʃʝʪˁʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

February 14
th
 to February 19

th
. 

The total amount of rainfall during the winter 

was within the average values in most of Serbia ï from 

79.0 mm in Banatski Karlovac to 200.9 mm on 

Kopaonik. 

The maximum daily rainfall total was registered 

in Vranje on January 7
th 

 and it was 34.7 mm. The 

number of days with precipitation of one millimeter or 

more registered in the winter was from 14 in Zajeļar to 

29 on Kopaonik. 

The registered number of days with precipitation 

of one millimeter or more in northern and in one part of 

central Serbia was above the average, while the other 

part had the values below the average. The number of 

days with snow cover was in the lower regions of Serbia 

from 3 in Kikinda to 24 days in Negotin and 

Dimitrovgrad. In mountainous areas, the number of days 

with snow cover was in the range of 30 on Crni Vrh to 

89 on Kopaonik. The recorded number of days with 

snow cover was in most of the country from 15 to 30 

days below the average number of winter days and 51 

days on Crni Vrh. The recorded number of days on Crni 

Vrh was also the minimum number of days with snow 

cover since the beginning of the measurements at the 

station. The maximum snow cover of 78 cm was 

registered on Kopaonik on January 18
th
. 

During the winter, insolation was above the 

limits of the average value for southern and eastern 

Serbia. Insolation values were in the range of 166.9 

hours on Paliĺ to 319.1 hours on Kopaonik. 
 

Spring 2016 

 

It was the third rainiest spring in Serbia. The 

amounts of precipitation measured on March 7
th
, 2016 

on Zlatibor and in Poģega and Sjenica were the highest 

daily precipitation totals ever recorded at these MW 

statios in spring. 

The mean spring air temperature was in the 

range of 11.0ÜC in Poģega to 14.0ÜC in Belgrade, and in 

the mountainous areas, it ranged from 3.7ÜC on 

Kopaonik to 8.3ÜC on Zlatibor. 

The highest daily temperature during the spring 

of 2016 in Serbia was 32.0ÜC and it was measured in 

Loznica on  April 17
th
 and in Negotin on April 18

th
. 

Ice days with the maximum daily temperature 

below 0ÁC were recorded on Crni Vrh ( two days) and 

on Kopaonik (11 days). 

Summer days with the maximum daily 

temperature of 25ÁC and more ranged from 10 on Paliĺ 

to 20 in Novi Sad, Ĺuprija and Leskovac. In 

mountainous areas, one summer day was recorded on 

Crni Vrh, two in Sjenica and three on Zlatibor. The 

registered number of summer days was from two to six 

days above the average number of summer days in 
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ʪʝʤʧʝʨʘʪʫʨʦʤ 25ÜC ʠ ʚʠʰʦʤ, ʙʠʣʦ ʿʝ ʦʜ 10 ʥʘ 

ʇʘʣʠ˂ʫ ʜʦ 20 ʫ ʅʦʚʦʤ ʉʘʜʫ, ɴʫʧʨʠʿʠ ʠ ʃʝʩʢʦʚʮʫ. ʋ 

ʚʠʰʠʤ ʧʨʝʜʝʣʠʤʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʿʝʜʘʥ ʣʝʪˁʠ ʜʘʥ ʥʘ 

ʎʨʥʦʤ ɺʨʭʫ, ʜʚʘ ʫ ʉʿʝʥʠʮʠ ʠ ʪʨʠ ʥʘ ɿʣʘʪʠʙʦʨʫ. 

ʈʝʛʠʩʪʨʦʚʘʥ ʙʨʦʿ ʣʝʪˁʠʭ ʜʘʥʘ ʿʝ ʦʜ ʜʚʘ ʜʦ ʰʝʩʪ ʜʘʥʘ 

ʚʝ˂ʠ ʦʜ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʘ ʧʨʦʣʝ˂ʝ.  

ʅʘ ʚʝ˂ʝʤ ʙʨʦʿʫ ɻʄ ʩʪʘʥʠʮʘ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʦʜ 

ʿʝʜʥʦʛ ʜʦ ʧʝʪ ʪʨʦʧʩʢʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ 

ʜʥʝʚʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ 30ÜC ʠ ʚʠʰʦʤ.  

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʧʨʦʣʝ˂ʘ 

ʠʟʤʝʨʝʥʘ ʿʝ ʥʘ ʂʦʧʘʦʥʠʢʫ 26. ʤʘʨʪʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ - 

10,6Üʉ. ʆʩʠʤ ʫ ɹʝʦʛʨʘʜʫ, ʤʨʘʟʥʠ ʜʘʥʠ, ʩʘ 

ʤʠʥʠʤʘʣʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0Üʉ, 

ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʫ ʮʝʣʦʿ ʟʝʤˀʠ. ʋ ʥʠʞʠʤ ʢʨʘʿʝʚʠʤʘ 

ʙʠʣʦ ʿʝ ʦʜ ʪʨʠ ʫ ʉʦʤʙʦʨʫ ʠ ʂʠʢʠʥʜʠ ʜʦ 13 ʜʘʥʘ ʫ 

ʇʦʞʝʛʠ, ʘ ʥʘ ʧʣʘʥʠʥʘʤʘ ʦʜ 19 ʥʘ ɿʣʘʪʠʙʦʨʫ ʜʦ 46 

ʜʘʥʘ ʥʘ ʂʦʧʘʦʥʠʢʫ.  

ʋ ɹʝʦʛʨʘʜʫ ʿʝ ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʧʨʦʣʝ˂ʥʦʛ 

ʧʝʨʠʦʜʘ ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ ʦʢʦ ʛʨʘʥʠʮʘ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʇʦʯʝʪʢʦʤ ʠ ʩʨʝʜʠʥʦʤ 

ʘʧʨʠʣʘ ʿʝ ʙʠʣʘ ʠʟʥʘʜ, ʜʦʢ ʿʝ ʢʨʘʿʝʤ ʘʧʨʠʣʘ ʙʠʣʘ 

ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. 

ɼʚʘ ʪʦʧʣʦʪʥʘ ʪʘʣʘʩʘ ʩʫ ʟʘʙʝʣʝʞʝʥʘ ʫ ʘʧʨʠʣʫ. 

ʇʨʚʠ ʿʝ ʥʘ ʥʝʢʦʣʠʢʦ ʩʪʘʥʠʮʘ ʧʦʯʝʦ ʢʨʘʿʝʤ ʤʘʨʪʘ, ʘ 

ʟʘʪʠʤ ʿʝ ʦʜ 3. ʘʧʨʠʣʘ ʟʘʭʚʘʪʠʦ ʮʝʣʫ ʟʝʤˀʫ ʠ ʪʨʘʿʘʦ ʿʝ 

ʜʦ 7. ʘʧʨʠʣʘ, ʥʘ ʧʦʿʝʜʠʥʠʤ ʩʪʘʥʠʮʘʤʘ ʜʦ 8. ʘʧʨʠʣʘ. 

ɼʨʫʛʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʟʘʭʚʘʪʠʦ ʿʝ ʩʘʤʦ ʧʣʘʥʠʥʩʢʝ 

ʢʨʘʿʝʚʝ, ɿʣʘʪʠʙʦʨ, ʂʦʧʘʦʥʠʢ ʠ ʉʿʝʥʠʮʫ, ʠ ʪʨʘʿʘʦ ʿʝ 

ʦʩʘʤ ʜʘʥʘ, ʦʜ 12. ʜʦ 19. ʘʧʨʠʣʘ. 

ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ 

ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʣʘ ʠʟʥʘʜ ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ, ʦʜ 134,6 mm ʫ ʂʠʢʠʥʜʠ ʜʦ 457,0 mm ʥʘ 

ʂʦʧʘʦʥʠʢʫ.  

ɹʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ 

ʠ ʚʠʰʝ, ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ, ʿʝ ʙʠʦ ʦʜ 23 ʫ 

ʉʦʤʙʦʨʫ ʠ ʂʠʢʠʥʜʠ ʜʦ 45 ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ɿʘʙʝʣʝʞʝʥʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ ʿʝʜʥʦʛ 

ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʦ ʦʜ 

ʯʝʪʠʨʠ ʜʦ 12 ʜʘʥʘ ʚʝ˂ʠ ʦʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʧʨʦʣʝ˂ʝ. 

ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʥʘ ɿʣʘʪʠʙʦʨʫ 7. ʤʘʨʪʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 

80,3 mm. 

ʄʘʨʪ 2016. ʛʦʜʠʥʝ ʿʝ ʥʘʿʢʠʰʦʚʠʪʠʿʠ 

ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʧʝʨʠʦʜ ʦʜ 1951. ʜʦ 2016. ʛʦʜʠʥʝ. 

ʄʘʨʪʦʚʩʢʠ ʤʘʢʩʠʤʫʤ ʩʫʤʝ ʧʘʜʘʚʠʥʘ ʿʝ ʧʨʝʚʘʟʠʹʝʥ ʫ 

ɺʘˀʝʚʫ, ʉʤʝʜʝʨʝʚʩʢʦʿ ʇʘʣʘʥʮʠ, ʥʘ ɿʣʘʪʠʙʦʨʫ, ʫ 

ʇʦʞʝʛʠ ʠ ʥʘ ʂʦʧʘʦʥʠʢʫ. ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʢʦʿʘ ʿʝ 

ʠʟʤʝʨʝʥʘ 7. ʤʘʨʪʘ 2016. ʛʦʜʠʥʝ ʥʘ ɿʣʘʪʠʙʦʨʫ, ʫ 

ʇʦʞʝʛʠ ʠ ʉʿʝʥʠʮʠ ʧʨʝʚʘʟʠʰʣʘ ʿʝ ʧʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʟʘ ʮʝʦ ʤʘʨʪ. 

ɺʨʝʜʥʦʩʪʠ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʦʚʠʤ 

ʩʪʘʥʠʮʘʤʘ ʩʫ ʫʿʝʜʥʦ ʠ ʥʘʿʚʝ˂ʝ ʜʥʝʚʥʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ 

spring. 

One to five tropical days with the maximum 

daily temperature of 30ÁC and more were recorded on a 

number of MW stations. 

The lowest temperature during the spring was 

recorded on Kopaonik on March 26
th
 and it was -10.6ÜC. 

Apart from Belgrade, freezing days with the minimum 

daily temperature below 0ÁC were recorded across the 

whole country. In the lowland areas there were from 3 

days in Sombor and Kikinda to 13 days in Poģega, while 

in the mountains it ranged from 19 on Zlatibor to 46 

days on Kopaonik. 

In Belgrade, during most of the spring season, 

the mean, maximum and minimum air temperatures 

were around the limits of the long-term average. In early 

and mid-April , it was above the average, while it was 

below the average in late April. 

Two heat waves were recorded in April. The 

first one began in late March on several stations, and 

then from April 3
rd
 it hit the whole country and lasted till 

April  7
th
, at some stations till April  8

th
. Another heat 

wave hit only mountainous regions - Zlatibor, Kopaonik 

and Sjenica, and lasted eight days (April 12-19). 

The total sum of rainfall in the spring was above 

the limits of the average values in most parts of Serbia. 

It ranged from 134.6 mm in Kikinda to 457.0 mm on 

Kopaonik. 

The number of days with precipitation of one 

millimeter or more registered in the spring was from 23 

in Sombor and Kikinda to 45 on Kopaonik. The 

recorded number of days with precipitation of one 

millimeter or more was 4 to 12 days above the average 

spring values in most of Serbia. 

The maximum daily precipitation sum was 

registered on Zlatibor on March 7
th
 and it amounted to 

80.3 mm. 

March 2016 was the wettest on record in the 

observation period from 1951 to 2016. The March 

maximum rainfall was exceeded in Valjevo, 

Smederevska Palanka, Poģega and on Zlatibor and 

Kopaonik. The amount of rainfall measured on March 

7
th
 2016 on Zlatibor, Poģega and Sjenica exceeded the 

mean values of precipitation for the whole of March. 

The values of precipitation sum recorded at these 

stations were also the highest daily rainfall totals ever 

recorded there in spring. 

Zlatibor received 80.3 mm of rain. The previous 

March daily precipitation maximum of 63.1 mm was 

measured on May 21
st
 2009. 

Poģega received 76.6 mm of rain. The previous 

daily precipitation maximum of 72.8 mm was measured 

on April  29
th
, 1966. 

Sjenica received 71.4 mm of rain thereby 

breaking the previous daily record of 46.5 mm for 
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ʠʢʘʜʘ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ˁʠʤʘ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ.  

ʅʘ ɿʣʘʪʠʙʦʨʫ ʿʝ ʠʟʤʝʨʝʥʦ 80,3 mm, ʨʘʥʠʿʠ 

ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʥʘ ɿʣʘʪʠʙʦʨʫ 

ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ ʿʝ ʠʟʥʦʩʠʦ 63,1 mm, ʘ ʟʘʙʝʣʝʞʝʥ ʿʝ 21. 

ʤʘʿʘ 2009. ʛʦʜʠʥʝ.  

ʋ ʇʦʞʝʛʠ ʿʝ ʠʟʤʝʨʝʥʦ 76,6 mm, ʧʨʝʪʭʦʜʥʠ 

ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʿʝ ʠʟʥʦʩʠʦ 72,8 mm, ʠʟʤʝʨʝʥ 29. 

ʘʧʨʠʣʘ 1966. ʛʦʜʠʥʝ.  

ʋ ʉʿʝʥʠʮʠ ʿʝ ʩʘ 71,4 mm ʧʨʝʚʘʟʠʹʝʥ 

ʧʨʝʪʭʦʜʥʠ ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʟʘ ʧʨʦʣʝ˂ʝ ʥʘ ʪʦʿ 

ʩʪʘʥʠʮʠ ʢʦʿʠ ʿʝ ʟʘʙʝʣʝʞʝʥ 18. ʤʘʿʘ 1989. ʛʦʜʠʥʝ, ʘ 

ʠʟʥʦʩʠʦ ʿʝ 46,5 mm.  

ʉʥʝʞʥʠ ʧʦʢʨʠʚʘʯ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʧʣʘʥʠʥʩʢʠʤ 

ʢʨʘʿʝʚʠʤʘ. ɹʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʙʠʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ ʰʝʩʪ ʥʘ ʎʨʥʦʤ ɺʨʭʫ ʜʦ 37 ʜʘʥʘ ʥʘ 

ʂʦʧʘʦʥʠʢʫ. ʈʝʛʠʩʪʨʦʚʘʥʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ 

ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʫ ʥʠʞʠʤ ʢʨʘʿʝʚʠʤʘ ʦʜ ʪʨʠ ʜʦ ʰʝʩʪ, ʘ ʫ 

ʧʣʘʥʠʥʩʢʠʤ ʦʜ ʦʩʘʤ ʜʦ 22 ʜʘʥʘ ʤʘˁʠ ʦʜ ʧʨʦʩʝʯʥʦʛ 

ʙʨʦʿʘ ʜʘʥʘ ʟʘ ʧʨʦʣʝ˂ʝ. ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʩʥʝʞʥʦʛ 

ʧʦʢʨʠʚʘʯʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ 11. ʤʘʨʪʘ ʥʘ ʂʦʧʘʦʥʠʢʫ ʠ 

ʠʟʥʦʩʠʣʘ ʿʝ 59 cm. 

ʊʦʢʦʤ ʧʨʦʣʝ˂ʘ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʦʢʦ ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. ɺʨʝʜʥʦʩʪʠ 

ʦʩʫʥʯʘʚʘˁʘ ʙʠʣʝ ʩʫ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 430,8 ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 605,3 ʯʘʩʦʚʘ ʫ ʂʠʢʠʥʜʠ. 

 

ɸʥʘʣʠʟʘ ʣʝʪʘ 2016 .ʛʦʜʠʥʝ 

 

ʊʦʧʣʦ ʣʝʪʦ 2016. ʛʦʜʠʥʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ, ʥʘ ʩʝʚʝʨʫ ʧʨʦʩʝʯʥʦ ʪʦʧʣʦ. ʋ ɿʨʝˁʘʥʠʥʫ 

ʪʨʝ˂ʝ ʥʘʿʢʠʰʥʠʿʝ ʣʝʪʦ. ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʠʟʥʘʜ 

ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘ ʩʝʚʝʨʫ ʉʨʙʠʿʝ, ʘ ʠʩʧʦʜ 

ʧʨʦʩʝʢʘ ʫ ʮʝʥʪʨʘʣʥʠʤ ʢʨʘʿʝʚʠʤʘ.   

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʣʝʪʘ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 19,9ʉ̄ ʫ ʇʦʞʝʛʠ ʜʦ 23,6ʉ̄ ʫ 

ʅʝʛʦʪʠʥʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 12,8ʉ̄ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 17,2ʉ̄ ʥʘ ɿʣʘʪʠʙʦʨʫ. 

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʣʝʪʘ 

ʠʟʤʝʨʝʥʘ ʿʝ 14. ʿʫʣʘ ʫ ʅʠʰʫ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 38ʉ̄. ɹʨʦʿ 

ʣʝʪˁʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 25ʉ̄, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

66 ʫ ʇʦʞʝʛʠ ʠ ʂʫʨʰʫʤʣʠʿʠ ʜʦ 83 ʜʘʥʘ ʫ ɿʘʿʝʯʘʨʫ. ʋ 

ʚʠʰʠʤ ʢʨʘʿʝʚʠʤʘ ʥʘʿʚʠʰʝ ʣʝʪˁʠʭ ʜʘʥʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʦ ʫ ʉʿʝʥʠʮʠ, 39 ʜʘʥʘ, ʜʦʢ ʥʘ ʂʦʧʘʦʥʠʢʫ 

ʥʠʿʝ ʟʘʙʝʣʝʞʝʥ ʥʠʿʝʜʘʥ ʣʝʪˁʠ ʜʘʥ. ʋ ɹʝʦʛʨʘʜʫ ʿʝ 

ʟʘʙʝʣʝʞʝʥʦ 76 ʣʝʪˁʠʭ ʜʘʥʘ, ʰʪʦ ʿʝ ʟʘ 8 ʜʘʥʘ ʚʠʰʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ.  

ɹʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 30ʉ̄, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

24 ʥʘ ʇʘʣʠ˂ʫ, ʅʦʚʦʤ ʉʘʜʫ, ʃʦʟʥʠʮʠ, ɺʘˀʝʚʫ, 

ʇʦʞʝʛʠ ʜʦ 48 ʜʘʥʘ ʫ ʅʝʛʦʪʠʥʫ, ʘ ʫ ʚʠʰʠʤ ʢʨʘʿʝʚʠʤʘ 

ʿʝ ʟʘʙʝʣʝʞʝʥ ʿʝʜʘʥ ʪʨʦʧʩʢʠ ʜʘʥ ʥʘ ɿʣʘʪʠʙʦʨʫ ʠ ʜʚʘ ʫ 

ʉʿʝʥʠʮʠ. ʋ ɹʝʦʛʨʘʜʫ ʩʫ ʟʘʙʝʣʝʞʝʥʘ 33 ʪʨʦʧʩʢʘ ʜʘʥʘ.  

ʋ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʪʨʦʧʩʢʝ 

March on that station, observed on May 18
th 

1989. 

Snow cover was recorded in mountainous 

regions. The number of days with snow cover ranged 

from 6 on Crni Vrh to 37 days on Kopaonik. The 

registered number of days with snow cover was 3 to 6 

days below the average for spring in the lowland areas 

and from 8 to 22 days in the mountains. The maximum 

snow cover depth of 59 cm was registered on  March 

11
th
 on Kopaonik. 

During the spring, insolation was around the 

limits of the average value. Insolation values ranged 

from 430.8 on Kopaonik to 605.3 hours in Kikinda. 

 

Summer 2016 

 

It was a warm summer in most parts of 

Serbia,but average warm in the north. It was the third 

wettest summer in Zrenjanin. The amount of rainfall was 

above the average in northern Serbia and below the 

average in the central regions. 

The mean air temperature during the summer 

ranged from 19.9 C̄ in Poģega to 23.6C̄ in Negotin and 

in the mountainous areas from 12.8C̄ on Kopaonik to 

17.2̄ C on Zlatibor. 

The highest daily temperature of 38̄ C was 

measured in Niġ on July 14
th
. The number of summer 

days with the maximum daily temperature above 25̄C 

was in the range of 66 in Poģega and Kurġumlija up to 

83 days in Zajeļar. In the mountainous regions, the 

greatest number of summer days was recorded in Sjenica 

(39 days), while there were no summer days on 

Kopaonik. In Belgrade, there were 76 summer days, 

which was 8 days above the average. 

The number of tropical days, with the maximum 

daily temperature above 30̄ʉ, was in the range of 24 on 

Paliĺ, Novi Sad, Loznica, Valjevo and Poģega to 48 days 

in Negotin, and in the mountainous regions, there was 

one tropical day on Zlatibor and two in Sjenica. 

Belgrade recorded 33 tropical days. 

Tropical nights with the minimum daily air 

temperature above 20̄ ʉ were recorded in most parts of 

Serbia. Dimitrovgrad and mountains had no tropical 

nights, except for Crni Vrh with one tropical night. The 

largest number of tropical nights was recorded in 

Belgrade (23 nights), while Negotin recorded the 

maximum deviation from the average (10 nights). 

The lowest temperature during the summer was 

measured on Kopaonik on  August 13
th
 and it amounted 

to 2.8 ʉ̄. During most of the summer, the mean, 

maximum and minimum air temperatures were within 

the long-term average. Rapid changes from warm to 

cool periods were registered at the beginning of the 

second half and in the middle of the third decade of 
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ʥʦ˂ʠ ʩʘ ʤʠʥʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ 

ʚʠʰʦʤ ʦʜ 20ʉ̄. ʋ ɼʠʤʠʪʨʦʚʛʨʘʜʫ ʠ ʥʘ ʧʣʘʥʠʥʘʤʘ ʠʭ 

ʥʠʿʝ ʙʠʣʦ, ʠʟʫʟʝʚ ʎʨʥʦʛ ʚʨʭʘ ʛʜʝ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ 

ʿʝʜʥʘ ʪʨʦʧʩʢʘ ʥʦ˂. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʪʨʦʧʩʢʠʭ ʥʦ˂ʠ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ɹʝʦʛʨʘʜʫ, 23 ʥʦ˂ʠ, ʘ ʥʘʿʚʝ˂ʝ 

ʦʜʩʪʫʧʘˁʝ, ʜʝʩʝʪ ʥʦ˂ʠ ʚʠʰʝ ʦʜ ʧʨʦʩʝʢʘ, ʫ ʅʝʛʦʪʠʥʫ. 

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʣʝʪʘ ʠʟʤʝʨʝʥʘ ʿʝ 

ʥʘ ʂʦʧʘʦʥʠʢʫ 13. ʘʚʛʫʩʪʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 2,8ʉ̄. ʊʦʢʦʤ 

ʚʝ˂ʝʛ ʜʝʣʘ ʣʝʪˁʝʛ ʧʝʨʠʦʜʘ, ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ 

ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʊʦʧʣʠ ʧʝʨʠʦʜʠ ʧʨʘ˂ʝʥʠ 

ʥʘʛʣʠʤ ʧʨʦʤʝʥʘʤʘ ʫ ʭʣʘʜʥʠʿʝ ʧʝʨʠʦʜʝ ʙʠʣʠ ʩʫ 

ʧʦʯʝʪʢʦʤ ʜʨʫʛʝ ʧʦʣʦʚʠʥʝ ʠ ʩʨʝʜʠʥʦʤ ʪʨʝ˂ʝ ʜʝʢʘʜʝ 

ʿʫʥʘ, ʢʘʦ ʠ ʧʦʯʝʪʢʦʤ ʜʨʫʛʝ ʜʝʢʘʜʝ ʿʫʣʘ. ʍʣʘʜʥʠʿʠ 

ʧʝʨʠʦʜʠ ʩʫ ʙʠʣʠ ʧʦʯʝʪʢʦʤ ʜʨʫʛʝ ʠ ʪʨʝ˂ʝ ʜʝʢʘʜʝ 

ʘʚʛʫʩʪʘ. 

ʊʦʢʦʤ ʣʝʪʘ 2016. ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʩʘʤʦ ʿʝʜʘʥ 

ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʫ ʧʝʨʠʦʜʫ ʦʜ 17. ʜʦ 25. ʿʫʥʘ ʫ ɺʨʘˁʫ 

ʠ ɼʠʤʠʪʨʦʚʛʨʘʜʫ. 

ʉʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʣʝʪʘ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ. 

ʉʝʟʦʥʩʢʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠʩʧʦʜ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʙʠʣʝ ʩʫ ʫ ʂʨʘˀʝʚʫ, ʘ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʙʠʣʝ ʩʫ ʥʘ ʩʝʚʝʨʫ, ʟʘʧʘʜʫ ʠ ʿʫʛʫ ʉʨʙʠʿʝ.  

ʊʦʢʦʤ ʣʝʪʘ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ ʫ 

ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ. ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʩʫ ʙʠʣʝ ʫ ʠʥʪʝʨʚʘʣʫ 

ʦʜ 630,6 ʫ ʉʿʝʥʠʮʠ ʜʦ 902,6 ʯʘʩʦʚʘ ʫ ʅʝʛʦʪʠʥʫ. 

 

ɸʥʘʣʠʟʘ ʿʝʩʝʥʠ 2016 .ʛʦʜʠʥʝ 

 

ɱʝʩʝˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. 

ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ 

ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʜʦʢ ʿʝ ʥʘ 

ʿʫʛʫ ʟʝʤˀʝ ʙʠʣʘ ʫ ʢʘʪʝʛʦʨʠʿʠ ʚʝʦʤʘ ʢʠʰʥʦ. ʋ 

ʂʫʨʰʫʤʣʠʿʠ ʿʝ 8. ʥʦʚʝʤʙʨʘ ʧʨʝʚʘʟʠʹʝʥ ʿʝʩʝˁʠ 

ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ. 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʪʦʢʦʤ ʿʝʩʝʥʠ ʿʝ 

ʙʠʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 10,0Üʉ ʫ ʇʦʞʝʛʠ ʜʦ 12,9Üʉ ʫ 

ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 4,6Üʉ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 8,4Üʉ ʥʘ ɿʣʘʪʠʙʦʨʫ. 

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ 

ʿʝʩʝʥʠ ʠʟʤʝʨʝʥʘ ʿʝ ʫ ɹʘʥʘʪʩʢʦʤ ʂʘʨʣʦʚʮʫ 12. 

ʩʝʧʪʝʤʙʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 32,5 Üʉ. 

ɹʨʦʿ ʣʝʪˁʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 25Üʉ, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

18 Üʉ,, ʢʦʣʠʢʦ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʥʘ ʇʘʣʠ˂ʫ, ʫ 

ʂʨʘʛʫʿʝʚʮʫ, ɺʘˀʝʚʫ ʠ ʂʫʨʰʫʤʣʠʿʠ ʜʦ 22 Üʉ,  ʫ 

ɿʘʿʝʯʘʨʫ. ʋ ʉʿʝʥʠʮʠ ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʘ ʜʚʘ, ʘ ʥʘ 

ɿʣʘʪʠʙʦʨʫ ʿʝʜʘʥ ʣʝʪˁʠ ʜʘʥ. 

ɹʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 30 Üʉ,, ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʫ 

ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ, ʩʝʤ ʥʘ ʧʣʘʥʠʥʘʤʘ. ʋ ʥʠʞʠʤ 

June, as well as at the beginning of the second decade of 

July. Cold periods were recorded at the beginning of the 

second and third decade of August. 

During the summer of 2016, there was only one 

heat wave in the period from June 17
th
 to  June 25

th
 in 

Vranje and Dimitrovgrad. 

The total rainfall during the summer was within 

the limits of the average in most of Serbia. Seasonal 

precipitation sums were below the average values in 

Kraljevo and above the average in the north, west and 

south of Serbia. 

During the summer, the insolation was within 

the limits of the average values in most of Serbia. 

Insolation values ranged from 630.6 hours in Sjenica to 

902.6 hours in Negotin. 

 

Autumn 2016 

 

Autumn air temperatures were within the limits 

of the long-term average. 

Rainfall amounts were within the limits of the 

average in most parts of Serbia, while it was in the 

category of very rainy in the south of the country. On 

November 8
th
 Kurġumlija exceeded the autumn daily 

maximum precipitation sum. 

The mean air temperature in autumn ranged 

from 10.0̄ʉ in Poģega to 12.9ʉ̄ in Belgrade, and in the 

mountainous areas from 4.6̄ʉ on Kopaonik to 8.4̄ʉ on 

Zlatibor. 

The highest daily temperature during the autumn 

was measured in Banatski Karlovac on  September 12
th
 

and it amounted to 32.5̄ʉ. 

The number of summer days, with the maximum 

daily temperature above 25̄ʉ, was in the range of 18 in 

Paliĺ, Kragujevac, Valjevo and Kurġumlija to 22 in 

Zajeļar. There were two summer days in Sjenica and 

one on Zlatibor. 

Tropical days with the maximum daily 

temperature above 30̄ʉ were registered in most of 

Serbia, except in the mountains. In the lower regions the 

number of days with tropical temperatures was in the 

range of 1 in Loznica, Valjevo and Vranje to 11 in 

Negotin. The largest deviation from the average number 

of tropical days was recorded in Negotin and it 

amounted to 8 days. 

During the autumn, three heat waves were 

recorded at five MW stations. The first heat wave was 

recorded in Paliĺ and Sombor and lasted from 

September 9
th 

 to  September 13
th
. The second heat wave 

was registered at MWS Negotin and it lasted from 

September 14
th 

to September 18
th
. The third heat wave 

was recorded in Sjenica in the period from November 

17
th
 to  November 24

th
 and on Kopaonik from November 

20
th
 to November 27

th
. 
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ʧʨʝʜʝʣʠʤʘ ʙʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

ʿʝʜʥʦʛ ʫ ʃʦʟʥʠʮʠ, ɺʘˀʝʚʫ ʠ ɺʨʘˁʫ ʜʦ 11 ʫ 

ʅʝʛʦʪʠʥʫ. ʅʘʿʚʝ˂ʝ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʪʨʦʧʩʢʠʭ ʜʘʥʘ ʦʜ 

ʧʨʦʩʝʢʘ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʫ ʅʝʛʦʪʠʥʫ ʠ ʠʟʥʦʩʠ 8 ʜʘʥʘ. 

ʋ ʪʦʢʫ ʿʝʩʝʥʠ ʟʘʙʝʣʝʞʝʥʘ ʩʫ ʪʨʠ ʪʦʧʣʦʪʥʘ 

ʪʘʣʘʩʘ ʥʘ ʧʝʪ ɻʄ ʩʪʘʥʠʮʘ. ʇʨʚʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ 

ʟʘʙʝʣʝʞʝʥ ʥʘ ʇʘʣʠ˂ʫ ʠ ʉʦʤʙʦʨʫ ʠ ʪʨʘʿʘʦ ʿʝ ʦʜ 9. ʜʦ 

13. ʩʝʧʪʝʤʙʨʘ. ɼʨʫʛʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ 

ʥʘ ɻʄ ʅʝʛʦʪʠʥ ʠ ʪʨʘʿʘʦ ʿʝ ʦʜ 14. ʜʦ 18. ʩʝʧʪʝʤʙʨʘ. 

ʊʨʝ˂ʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʉʿʝʥʠʮʠ ʫ 

ʧʝʨʠʦʜʫ ʦʜ 17. ʜʦ 24. ʥʦʚʝʤʙʨʘ, ʘ ʥʘ ʂʦʧʘʦʥʠʢʫ ʦʜ 

20. ʜʦ 27. ʥʦʚʝʤʙʨʘ. 

ɹʨʦʿ ʤʨʘʟʥʠʭ ʜʘʥʘ, ʩʘ ʤʠʥʠʤʘʣʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0Üʉ, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 3 

ʫ ʃʦʟʥʠʮʠ ʜʦ 17 ʜʘʥʘ ʫ ʃʝʩʢʦʚʮʫ, ʘ ʥʘ ʧʣʘʥʠʥʘʤʘ ʦʜ 

16 ʥʘ ɿʣʘʪʠʙʦʨʫ ʜʦ 32 ʜʘʥʘ ʥʘ ʂʦʧʘʦʥʠʢʫ. ɹʨʦʿ 

ʤʨʘʟʥʠʭ ʜʘʥʘ ʿʝ ʟʘ ʿʝʜʘʥ ʜʦ 7 ʜʘʥʘ ʤʘˁʠ ʦʜ 

ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʘ ʿʝʩʝʥ ʫ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ. 

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʿʝʩʝʥʠ 

ʠʟʤʝʨʝʥʘ ʿʝ ʥʘ ʂʦʧʘʦʥʠʢʫ 30. ʥʦʚʝʤʙʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 

-12,7Üʉ. 

ɹʨʦʿ ʣʝʜʝʥʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0Ü C, ʟʘʙʝʣʝʞʠʥʠ ʩʫ ʫ 

ɼʠʤʠʪʨʦʚʛʨʘʜʫ ʠ ɺʨʘˁʫ (ʿʝʜʘʥ ʜʘʥ), ʜʦʢ ʿʝ ʫ 

ʧʣʘʥʠʥʩʢʠʤ ʢʨʘʿʝʚʠʤʘ ʨʝʛʠʩʪʨʦʚʘʥʦ ʦʜ 4 ʣʝʜʝʥʘ 

ʜʘʥʘ ʥʘ ɿʣʘʪʠʙʦʨʫ ʠ ʉʿʝʥʠʮʠ ʜʦ 7 ʜʘʥʘ ʥʘ 

ʂʦʧʘʦʥʠʢʫ. 

ʈʝʛʠʩʪʨʦʚʘʥʘ ʩʫ ʜʚʘ ʭʣʘʜʥʘ ʪʘʣʘʩʘ  ʫ ʪʦʢʫ 

ʿʝʩʝʥʠ. ʇʨʚʠ ʭʣʘʜʥʠ ʪʘʣʘʩ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ɹʘʥʘʪʩʢʦʤ 

ʂʘʨʣʦʚʮʫ, ɺʝʣʠʢʦʤ ɻʨʘʜʠʰʪʫ, ɺʨʘˁʫ ʠ ʂʫʨʰʫʤʣʠʿʠ 

ʫ ʧʝʨʠʦʜʫ ʦʜ 21. ʜʦ 29. ʩʝʧʪʝʤʙʨʘ. ɼʨʫʛʠ ʭʣʘʜʥʠ 

ʪʘʣʘʩ ʿʝ ʟʘʙʝʣʝʞʝʥ ʦʜ 5. ʜʦ 10. ʦʢʪʦʙʨʘ ʫ ɿʨʝˁʘʥʠʥʫ, 

ʉʨʝʤʩʢʦʿ ʄʠʪʨʦʚʠʮʠ ʠ ɹʝʦʛʨʘʜʫ, ʘ ʫ ɺʝʣʠʢʦʤ 

ɻʨʘʜʠʰʪʫ ʦʜ 6. ʜʦ 10. ʦʢʪʦʙʨʘ.  

ʋ ɹʝʦʛʨʘʜʫ ʿʝ ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʿʝʩʝˁʝʛ 

ʧʝʨʠʦʜʘ ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʀʩʧʦʜ ʧʨʦʩʝʢʘ ʿʝ ʙʠʣʘ 

ʩʨʝʜʠʥʦʤ ʦʢʪʦʙʨʘ ʠ ʢʨʘʿʝʤ ʥʦʚʝʤʙʨʘ. 

ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʪʦʢʦʤ ʿʝʩʝʥʠ ʫ 

ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʦʜ 166,2 mm ʫ ɿʨʝˁʘʥʠʥʫ ʜʦ 371,6 mm ʥʘ 

ʂʦʧʘʦʥʠʢʫ.  

ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʫ ɺʨʘˁʫ 9. ʥʦʚʝʤʙʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 

69,5 mm. ʋ ʂʫʨʰʫʤʣʠʿʠ ʿʝ 8. ʥʦʚʝʤʙʨʘ ʧʨʝʚʘʟʠʹʝʥ 

ʿʝʩʝˁʠ ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʟʘ ʪʫ 

ʩʪʘʥʠʮʫ ʩʘ 57,7 mm. ʈʘʥʠʿʠ ʤʘʢʩʠʤʫʤ ʿʝ ʟʘʙʝʣʝʞʝʥ 

1. ʩʝʧʪʝʤʙʨʘ 1978. ʛʦʜʠʥʝ ʠ ʠʟʥʦʩʠʦ ʿʝ 54,6 mm. 

ɹʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ 

ʠ ʚʠʰʝ, ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʪʦʢʦʤ ʿʝʩʝʥʠ ʙʠʦ ʿʝ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 29 ʫ ʉʨʝʤʩʢʦʿ ʄʠʪʨʦʚʠʮʠ ʜʦ 53 ʥʘ 

ʂʦʧʘʦʥʠʢʫ. ɿʘʙʝʣʝʞʝʥʠ ʙʨʦʿ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ ʦʜ 

ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʿʝ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʙʠʦ 

The number of freezing days (with the minimum 

daily temperature below 0ÁC) was in the range of 3 days 

in Loznica to 17 days in Leskovac, and in the mountains 

from 16 on Zlatibor to 32 days on Kopaonik. The 

number of freezing days was 1 to 7 days below the 

average number for autumn in most parts of Serbia. 

The lowest air temperature during the autumn 

was measured on Kopaonik on November 30
th
 and it 

was -12.7ÜC. 

Ice days (with the maximum daily temperature 

below 0ÁC) were registered in Dimitrovgrad and Vranje 

(one day), while the number of ice days in mountainous 

regions ranged from 4 days on Zlatibor and in Sjenica up 

to 7 days on Kopaonik. 

There were two cold waves in the autumn. The 

first cold wave was recorded in Banatski Karlovac, 

Veliko Gradiġte, Vranje and Kurġumlija in the period 

from September 21
st
 to September 29

th
. Another cold 

wave was recorded from October 5
th
 to  October 

10th 
in 

Zrenjanin, Sremska Mitrovica and Belgrade, and in 

Veliko Gradiġte from October 6
th
 to  October 10

th
. 

In Belgrade,the mean, maximum and minimum 

air temperatures were within the limits of the long-term 

average during most of the autumn. It was below the 

average in mid-October and late November. 

The total amount of rainfall during the autumn 

was in most of Serbia within the average values - from 

166.2 mm in Zrenjanin and 371.6 mm on Kopaonik. 

The maximum daily rainfall total was registered 

in Vranje on  November 9
th
 and it amounted to 69.5 mm. 

The rainfall of 57.7 mm registered on  November 8
th
 in 

Kurġumlija exceeded the autumn daily maximum 

precipitation for that station. The previous maximum 

was recorded on September 1
st
, 1978 and it amounted to 

54.6 mm. 

The number of days with precipitation of one 

millimeter or more recorded during the autumn was in 

the range of 29 in Sremska Mitrovica to 53 on 

Kopaonik. The recorded number of days with 

precipitation of one millimeter or more was in most of 

Serbia above the average while it was below the average 

in Loznica, Poģega and Sremska Mitrovica. 

During the autumn, snow cover was registered 

in the mountains and in lowland areas of one part of 

eastern and southern Serbia. The number of days with 

snow cover in the lower regions of Serbia ranged from 1 

in Vranje, Kurġumlija and Niġ up to 2 days in Zajeļar, 

Negotin, Leskovac and Dimitrovgrad. In mountainous 

areas, the number of days with snow cover ranged from 

3 in Sjenica to 15 on Kopaonik. 

If we include data obtained from climatological 

and precipitation stations into the analysis, it can be 

concluded that the highest seasonal rainfall was recorded 

at Osonica precipitation station (MWS Zlatibor) and it 
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ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʦʢ ʿʝ ʫ ʃʦʟʥʠʮʠ, 

ʇʦʞʝʛʠ ʠ ʉʨʝʤʩʢʦʿ ʄʠʪʨʦʚʠʮʠ ʙʠʦ ʠʩʧʦʜ ʧʨʦʩʝʢʘ. 

ʊʦʢʦʤ ʿʝʩʝˁʝ ʩʝʟʦʥʝ ʩʥʝʞʥʠ ʧʦʢʨʠʚʘʯ ʿʝ 

ʦʩʤʦʪʨʝʥ ʥʘ ʧʣʘʥʠʥʘʤʘ, ʘ ʫ ʥʠʞʠʤ ʧʨʝʜʝʣʠʤʘ ʫ ʜʝʣʫ 

ʠʩʪʦʯʥʝ ʠ ʿʫʞʥʝ ʉʨʙʠʿʝ. ɹʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ 

ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʫ ʥʠʞʠʤ ʧʨʝʜʝʣʠʤʘ ʉʨʙʠʿʝ ʙʠʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 1 ʫ ɺʨʘˁʫ, ʂʫʨʰʫʤʣʠʿʠ ʠ ʅʠʰʫ ʜʦ 2 

ʜʘʥʘ ʫ ɿʘʿʝʯʘʨʫ, ʅʝʛʦʪʠʥʫ, ʃʝʩʢʦʚʮʫ ʠ 

ɼʠʤʠʪʨʦʚʛʨʘʜʫ. ʋ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʙʨʦʿ ʜʘʥʘ 

ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʙʠʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 3 ʫ 

ʉʿʝʥʠʮʠ ʜʦ 15 ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ʋʢˀʫʯʫʿʫ˂ʠ ʫ ʘʥʘʣʠʟʫ ʠ ʧʦʜʘʪʢʝ ʩʘ 

ʢʣʠʤʘʪʦʣʦʰʢʠʭ ʠ ʧʘʜʘʚʠʥʩʢʠʭ ʩʪʘʥʠʮʘ, ʟʘʢˀʫʯʫʿʝ 

ʩʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʩʝʟʦʥʩʢʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʧʘʜʘʚʠʥʩʢʦʿ ʩʪʘʥʠʮʠ ʆʩʦʥʠʮʘ (ɻʄʉ 

ɿʣʘʪʠʙʦʨ) ʠ ʠʟʥʦʩʠʣʘ ʿʝ 409 mm, ʟʘʪʠʤ ʥʘ ɺʣʘʩʠʥʘ 

ʈʠʜʫ (ɻʄʉ ɺʨʘˁʝ) ʩʘ 374,6 mm ʠ ʐʘʨʙʘʥʦʚʮʠʤʘ 

(ɻʄʉ ʅʠʰ) ʩʘ ʩʝʟʦʥʩʢʦʤ ʩʫʤʦʤ ʧʘʜʘʚʠʥʘ ʦʜ 346,4 

mm.  

ʄʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʫ ʪʦʢʫ ʿʝʩʝʥʠ 2016. 

ʛʦʜʠʥʝ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʘ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʠʟʥʘʜ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. 

ʊʦʢʦʤ ʿʝʩʝʥʠ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʠʩʧʦʜ ʛʨʘʥʠʮʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ. ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʙʠʣʝ ʩʫ ʫ ʠʥʪʝʨʚʘʣʫ 

ʦʜ 286,7 ʯʘʩʦʚʘ ʫ ʇʦʞʝʛʠ ʜʦ 482,1 ʯʘʩʦʚʘ ʫ ʂʠʢʠʥʜʠ. 

 

amounted to 409 mm, followed by Vlasina Rid (MWS 

Vranje) with 374.6 mm and Ġarbanovac (MWS Niġ) 

with 346.4 mm of seasonal rainfall. 

It can be observed that during the autumn of 

2016, the air temperatures were within the limits of the 

average values and the precipitation was above the long-

term average. 

During the autumn,  insolation was below the 

average values in most of Serbia. Insolation values were 

in the range of 286.7 hours in Poģega to 482.1 hours in 

Kikinda. 
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ʇʈɸɴɽɳɽ ʀ ʇʈʆʎɽʅɸ ʋʊʀʎɸɱɸ ɿɸɻɸɫɽɳɸ ɺɸɿɼʋʍɸ ʀ 

ɳɽɻʆɺʀʍ ɽʌɽʂɸʊɸ ʋ ʐʋʄʉʂʀʄ ɽʂʆʉʀʉʊɽʄʀʄɸ ʅɸ 

ʊɽʈʀʊʆʈʀɱʀ ʈɽʇʋɹʃʀʂɽ ʉʈɹʀɱɽ ï ʄʆʅʀʊʆʈʀʅɻ ʉʊɸɳɸ 

ʐʋʄɸ 

 

MONITORING AND ASSESSMENT OF AIR POLLUTION AND ITS 

EFFECTS ON FOREST ECOSYSTEMS IN SERBIA - FOREST 

CONDITION MONITO RING 

 

 

ʀʥʩʪʠʪʫʪ ʟʘ ʰʫʤʘʨʩʪʚʦ, ɹʝʦʛʨʘʜ 

Institute of Forestry, Belgrade 

 

 

ʅʀɺʆ II  

LEVEL II  

 

 

ʆʛʣʝʜʥʦ ʧʦˀʝ ʅʠʚʦʘ II  - ʀʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ 

ʫ ɱʇ ʅʇ ʂʦʧʘʦʥʠʢ 

 Level II Sample Plot - Intensive monitoring 

PE NP Kopaonik 

 

ʆʛʣʝʜʥʦ ʧʦˀʝ ʅʠʚʦʘ II  - ʀʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ  

ʐɻ "ʊʠʤʦʯʢʝ ʰʫʤʝ"  ɹʦˀʝʚʘʮ, ʐʋ ɹʦʨ, ɻɱ "ʎʨʥʠ ʚʨʭ-ʂʫʧʠʥʦʚʦ"  

Level II Sample Plot ï Intensive monitoring 

FE `Timoļke ġume` Boljevac, FA Bor, MU `Crni Vrh-Kupinovo` 

 

ʆʛʣʝʜʥʦ ʧʦˀʝ ʅʠʚʦʘ II - ʀʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ  

ʐɻ "ʋʞʠʮʝ"  ʋʞʠʮʝ, ʐʋ ʋʞʠʮʝ, ɻɱ "ʄʦʢʨʘ ɻʦʨʘ-ʇʘˁʘʢ"  

Level II Sample Plot ï Intensive monitoring 

FE `Uģice` Uģice, FA Uģice, MU `Mokra Gora-Panjak` 
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9. ʋɺʆɼ 

 

ʄʦʥʠʪʦʨʠʥʛ ʚʠʪʘʣʥʦʩʪʠ ʰʫʤʘ ʅʠʚʦʘ 2, 

ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝˁʝʥ ʩʠʩʪʝʤ ʫʧʦʨʝʜʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟ ʚʠʰʝ ʥʘʫʯʥʠʭ ʦʙʣʘʩʪʠ 

ʰʫʤʘʨʩʪʚʘ. ʅʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘʯʢʠ ʨʘʜ ʫ ʧʨʘ˂ʝˁʫ 

ʩʪʘˁʘ ʰʫʤʘ  ʥʘ ʅʠʚʦʫ 2 ʢʘʨʘʢʪʝʨʠʰʝ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʠ ʩʪʫʜʠʦʟʥʠʿʠ ʧʨʠʩʪʫʧ, ʢʘʦ ʠ 

ʧʨʘ˂ʝˁʝ ʥʝʫʧʦʨʝʜʠʚʦ ʚʠʰʝ ʧʘʨʘʤʝʪʘʨʘ ʦʜ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʅʠʚʦʫ 1. ʆʛʣʝʜʥʝ ʩʪʘʥʠʮʝ ʟʘ 

ʤʦʥʠʪʦʨʠʥʛ ʅʠʚʦʘ 2, ʠʥʩʪʘʣʠʨʘʥʝ ʩʫ ʰʠʨʦʤ 

ɽʚʨʦʧʩʢʦʛ ʢʦʥʪʠʥʝʥʪʘ ʧʨʝʤʘ ʿʝʜʠʥʩʚʝʥʦʿ 

ʤʝʪʦʜʦʣʦʛʠʿʠ ICP Forests ʧʨʦʛʨʘʤʘ ʩʘ ʮʠˀʝʤ ʜʘ ʩʝ 

ʢʦʥʪʠʥʫʘʣʥʦ ʚʨʰʝ ʤʝʨʝˁʘ ʠ ʩʘʢʫʧˀʘʿʫ ʧʦʜʘʮʠ ʦ 

ʩʪʘˁʫ ʰʫʤʘ ʫ ʢʦʿʠʤʘ ʚʣʘʜʘʿʫ ʨʘʟʣʠʯʠʪʠ ʩʧʝʮʠʬʠʯʥʠ 

ʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ. 

ʆʚʝ ʰʫʤʩʢʝ ʙʠʦʮʝʥʦʟʝ ʥʘʿʨʘʟʣʠʯʠʪʠʿʠʭ ʩʫ 

ʪʘʢʩʦʥʦʤʩʢʠʭ ʧʨʠʧʘʜʥʦʩʪʠ, ʩʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʨʘʟʣʠʢʘ ʫ ʜʠʚʝʨʟʠʪʝʪʫ ʚʨʩʪʘ, ʩʪʝʧʝʥʫ ʯʦʚʝʢʦʚʦʛ 

ʫʪʠʮʘʿʘ ʫ ʩʤʠʩʣʫ ʠʥʪʝʥʟʠʚʠʨʘˁʘ ˁʠʭʦʚʝ ʧʨʦʠʟʚʦʜʥʝ 

ʬʫʥʢʮʠʿʝ, ʜʦ ʰʫʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʧʨʠʤʝˁʫʿʫ ʠʟʨʠʯʠʪʦ 

ʫʧʨʘʚˀʘʯʢʠ ʤʝʭʘʥʠʟʤʠ ʦʯʫʚʘˁʘ ʩʪʘʥʠʰʪʘ, ʩʘ 

ʩʪʨʦʛʠʤ ʨʝʞʠʤʠʤʘ ʟʘʰʪʠʪʝ ʠ ʢʦʥʟʝʨʚʘʮʠʿʝ.  

ʐʫʤʩʢʠ ʝʢʦʩʠʩʪʝʤ ʢʘʦ ʠʟʫʟʝʪʥʦ ʩʣʦʞʝʥ 

ʝʥʪʠʪʝʪ, ʦʜʣʠʢʫʿʫ ʨʘʟʣʠʯʠʪʠ  ʧʘʨʘʤʝʪʨʠ ʧʦʜʣʦʞʥʠ 

ʢʦʥʩʪʘʪʥʠʤ ʚʘʨʠʿʘʮʠʿʘʤʘ ʫʩʣʝʜ ʥʝʧʨʝʩʪʘʥʦʛ ʠ 

ʥʝʦʜʚʦʿʠʚʦʛ ʜʝʣʦʚʘˁʘ ʘʙʠʦʪʠʯʢʠʭ ʠ ʙʠʦʪʠʯʢʠʭ 

ʯʠʥʠʣʘʮʘ. 

ʀʟʘʟʦʚʠ ʠ ʮʠˀʝʚʠ ʦʚʘʢʚʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ 

ʧʨʠʩʪʫʧʘ ʩʫ ʜʘ ʩʝ ʥʘʢʦʥ ʚʠʰʝʛʦʜʠʰˁʠʭ ʘʥʘʣʠʟʘ 

ʤʦʛʫ ʫʦʯʠʪʠ ʟʘʢʦʥʠʪʦʩʪʠ ʠ ʠʟʚʫ˂ʠ ʟʘʢˀʫʯʮʠ ʦ 

ʬʝʥʦʤʝʥʫ ʩʫʰʝˁʘ ʰʫʤʘ ʫ ɽʚʨʦʧʠ, ʢʘʦ ʠ ʿʘʩʥʠʿʝ 

ʜʝʬʠʥʠʩʘˁʝ ʩʠʩʪʝʤʘ Ăʫʟʨʦʢ-ʧʦʩʣʝʜʠʮʘñ ʟʘ ʩʚʝ 

ʧʨʘ˂ʝʥʝ ʧʨʦʤʝʥʝ.  

ʂʨʠʪʝʨʠʿʫʤʠ ʧʨʦʮʝʥʝ ʢʦʿʝ ʠʥʪʝʥʟʠʚʥʠ 

ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘ, ʫʩʘʛʣʘʰʝʥʠ ʩʫ ʠ ʪʘʢʦ 

ʦʜʨʝʹʝʥʠ ʜʘ ʩʝ ʜʦʙʠʿʝʥʠ ʧʦʜʘʮʠ ʦ ʩʪʘˁʫ ʰʫʤʘ, 

ʥʘʢʦʥ ʫʥʦʩʘ ʠ ʩʪʘʪʠʩʪʠʯʢʝ ʦʙʨʘʜʝ  ʘʥʘʣʠʪʠʯʢʠ ʠ 

ʣʦʛʠʯʢʠ ʣʘʢʦ ʧʦʨʝʜʝ, ʜʘʿʫ˂ʠ ʦʩʥʦʚʫ ʟʘ ʨʘʟʣʠʯʠʪʝ 

ʢʦʤʧʘʨʘʪʠʚʥʝ ʩʪʫʜʠʿʝ. ʋʦʯʘʚʘˁʝʤ ʩʣʠʯʥʦʩʪʠ ʠ 

ʨʘʟʣʠʢʘ, ʦʜʙʘʮʫʿʫ ʩʝ ʠʣʠ ʧʨʠʭʚʘʪʘʿʫ ʧʨʝʪʧʦʩʪʘʚʢʝ ʦ 

ʧʨʠʤʘʨʥʠʤ ʫʟʨʦʯʥʠʮʠʤʘ ʥʘʨʫʰʝʥʝ ʧʨʠʨʦʜʥʝ 

ʨʘʚʥʦʪʝʞʝ ʫ ʰʫʤʩʢʠʤ ʟʘʿʝʜʥʠʮʘʤʘ, ʧʨʝʜʚʠʹʘ ʜʘˀʠ 

ʪʦʢ ʥʘʩʪʘʣʠʭ ʧʨʦʤʝʥʘ ʠ ʩʪʨʘʪʝʰʢʠ, ʩʘ ʛʣʝʜʠʰʪʘ 

ʚʠʰʝ ʧʨʠʤʝˁʝʥʠʭ ʰʫʤʘʨʩʢʠʭ ʥʘʫʢʘ, ʧʨʝʜʫʧʨʝʹʫʿʝ 

ʜʘˀʝ ʜʝʛʨʘʜʠʨʘˁʝ ʰʫʤʘ ʢʘʦ ʧʨʠʨʦʜʥʠʭ ʮʝʣʠʥʘ ʦʜ 

ʥʝʧʨʦʮʝˁʠʚʝ ʚʨʝʜʥʦʩʪʠ.  

ʆʩʥʠʚʘˁʝʤ ʦʛʣʝʜʥʠʭ ʧʘʨʮʝʣʘ ʫ ʅʇ ʌʨʫʰʢʘ 

ʛʦʨʘ, ʅʇ ʂʦʧʘʦʥʠʢ, ʆ˅ʘʮʠʤʘ, ʎʨʥʦʤ ʚʨʭʫ ʠ ʄʦʢʨʦʿ 

ɻʦʨʠ ʉʨʙʠʿʘ ʩʝ ʧʨʠʢˀʫʯʠʣʘ ɽʚʨʦʧʩʢʦʿ ʤʨʝʞʠ ʦʜ 

ʧʨʝʢʦ 800 ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦ-ʘ 2.  

ʅʘʤʝʥʩʢʝ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ʟʘ ʠʥʪʝʥʟʠʚʥʠ 

ʤʦʥʠʪʦʨʠʥʛ ʫʪʠʮʘʿʘ ʧʨʝʢʦʛʨʘʥʠʯʥʦʛ ʚʘʟʜʫʰʥʦʛ 

ʟʘʛʘʹʝˁʘ ʥʘ ʰʫʤʩʢʝ ʝʢʦʩʠʩʪʝʤʝ ʫ ʉʨʙʠʿʠ - 

9. INTRODUCTION  
 

Level II monitoring of forest vitality is an 

applied system of comparative analyses which combines 

studies from different scientific fields of forestry. 

Scientific research in the Level II monitoring of forest 

condition is characterized by a more elaborate 

multidisciplinary approach. Level II measurements 

include an extremely greater number of parameters than 

the Level I monitoring. Level II sample plots have been 

installed throughout Europe according to the harmonized 

methodology of the ICP Forests programme. The 

primary aim of the programme is to achieve continuous 

measurement and collection of data on the state of 

forests with different environmental conditions.  

These forest biocoenoses belong to different 

taxonomic groups and greatly differ in the diversity of 

species. They also differ in the degree of human 

interference and range from forests in which the human 

impact has been intensified in order to improve their 

productivity to the forests which are managed under 

very strict protection and conservation regimes, with the 

mere purpose of site conservation. 

 Forests are complex ecosystems defined by a 

number of different parameters. These parameters are 

characterized by considerable variations caused by 

continuous and complex interactive action of biotic and 

abiotic factors.  

The aim and at the same time the challenge of 

this type of scientific approach is to reveal the laws and 

draw conclusions about the phenomenon of European 

forest decline and to determine causes and effects of all 

observed changes.  

The assessment criteria of intensive forest 

monitoring have been defined and harmonized in such a 

way that after entering and statistical processing of data 

on forest condition, they can be easily compared, both 

analytically and logically, and further used as a basis for 

various comparative studies. By perceiving the existing 

similarities and differences, we can accept or reject the 

assumptions about the primary causes of the disturbed 

natural balance in forest communities, predict the future 

trend of these changes and plan a strategy to prevent 

further degradation of forests as invaluable natural 

resources.  

By establishing sample plots in NP Fruġka Gora, 

NP Kopaonik, Odģaci, Crni Vrh and Mokra Gora, Serbia 

joined the European Network of over 800 Level II 

sample plots.  

Sample plots established for intensive 

monitoring of the impacts of transboundary air pollution 

on the forest ecosystems in Serbia ï Level II intensive 

monitoring plots were established in the period from 

2009 to 2013, with 10 operating panels (from 10 
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ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦʘ 2  ʦʩʥʦʚʘʥʝ ʩʫ ʫ 

ʧʝʨʠʦʜʫ ʦʜ 2009 ʜʦ 2013. ʛʦʜʠʥʝ, ʩʘ ʜʝʩʝʪ ʨʘʜʥʠʭ 

ʧʘʥʝʣʘ ï ʠʟ 10 ʟʘʩʝʙʥʠʭ ʩʪʨʫʯʥʠʭ ʦʙʣʘʩʪʠ 

ʰʫʤʘʨʩʪʚʘ, ʛʨʫʧʠʩʘʥʠʭ ʧʨʝʤʘ ʧʨʝʜʤʝʪʫ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʉʚʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ɹʀʊ ʅʠʚʦ 2 

ʩʧʨʦʚʝʜʝ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʫʧʫʪʩʪʚʦʤ ʦ ʤʝʪʦʜʘʤʘ ʠ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ ʫʩʘʛʣʘʰʝʥʦ ʫʟʦʨʢʦʚʘˁʝ, ʦʮʝʥʫ, 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟʫ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ 

ʰʫʤʝ ʧʨʝʤʘ ICP Forests Manual-ʫ. 

 
ʆʛʣʝʜʥʦ ʧʦˀʝ "ʂʦʧʘʦʥʠʢ" 

 

ʆʛʣʝʜʥʘ ʧʦʚʨʰʠʥʘ ʟʘ ʠʥʪʝʥʟʠʚʥʠ 

ʤʦʥʠʪʦʨʠʥʛ - ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʦʩʥʦʚʘʥʘ ʿʝ ʫ 2010. ʛʦʜʠʥʠ. ʆʛʣʝʜʥʦ 

ʧʦˀʝ ʥʘʣʘʟʠ ʩʝ ʫ 74-ʦʤ ʦʜʝˀʝˁʫ ʛʘʟʜʠʥʩʢʝ ʿʝʜʠʥʠʮʝ 

Ăʉʘʤʦʢʦʚʩʢʘ ʨʝʢʘñ ʫ ʥʘʮʠʦʥʘʣʥʦʤ ʧʘʨʢʫ ʂʦʧʘʦʥʠʢ ʫ 

ʯʠʩʪʦʿ ʩʘʩʪʦʿʠʥʠ ʩʤʨʯʝ, Picea abies (L.) H.Karst. 

ʇʦʚʨʰʠʥʘ ɹʀʊ ʪʘʯʢʝ ʅʠʚʦ-ʘ 2 ʥʘ ʂʦʧʘʦʥʠʢʫ ʿʝ 0.5 

ʭʘ (100x50ʤ).  

ʇʦ ʦʜʨʝʹʠʚʘˁʫ ʣʦʢʘʮʠʿʝ ʧʨʠʩʪʫʧʠʣʦ ʩʝ 

ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʣʦʢʘʮʠʿʝ ʙʫʜʫ˂ʝ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ. ʉʚʘ ʩʪʘʙʣʘ ʫ ʦʢʚʠʨʫ ʧʘʨʮʝʣʝ ʩʫ ʦʙʝʣʝʞʝʥʘ 

ʩʪʘʣʥʠʤ ʦʟʥʘʢʘʤʘ ʥʘ ʢʦʨʠ ʜʨʚʝʪʘ ʦʜ ʙʨʦʿʘ 1 ï 195. 

ʀʟʨʘʹʝʥ ʿʝ ʜʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʧʘʨʮʝʣʝ ʥʘ 

ʢʦʤʝ ʩʫ ʧʨʠʢʘʟʘʥʘ ʩʥʠʤˀʝʥʘ ʩʪʘʙʣʘ. ʇʦʣʦʞʘʿ ʩʚʘʢʦʛ 

ʩʪʘʙʣʘ ʜʝʬʠʥʠʩʘʥ ʿʝ ʢʦʦʨʜʠʥʘʪʘʤʘ ʢʠʣʦʤʝʪʘʨʩʢʝ 

ʤʨʝʞʝ. ʅʘ ʜʠʛʠʪʘʣʥʦʤ ʩʠʪʫʘʮʠʦʥʦʤ ʧʣʘʥʫ ʿʝ 

ʧʨʠʢʘʟʘʥʘ ʠ ʚʠʩʠʥʩʢʘ ʧʨʝʜʩʪʘʚʘ ʪʝʨʝʥʘ.  

ʇʦ ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʧʘʨʮʝʣʝ ʧʨʠʩʪʫʧʠʣʦ 

ʩʝ ʧʦʜʠʟʘˁʫ ʦʛʨʘʜʝ ʢʘʢʦ ʙʠ ʩʝ ʠʥʩʪʘʣʠʩʘʥʘ ʦʧʨʝʤʘ 

ʟʘʰʪʠʪʠʣʘ ʦʜ ʜʠʚˀʘʯʠ ʠ ʥʝʫʧʦʩʣʝʥʠʭ ʣʠʮʘ (ʉʣʠʢʘ 

30).  

ʅʘ ɹʀʊ 2 ʧʦʩʪʘʚˀʝʥʘ ʿʝ ʢʫ˂ʠʮʘ ʟʘ ʦʧʨʝʤʫ ʠ 

ʠʥʩʪʨʫʤʝʥʪʝ, ʩʦʣʘʨʥʠ ʧʘʥʝʣ ʠ ʠʥʩʪʘʣʘʮʠʿʘ ʟʘ 

ʥʘʧʘʿʘˁʝ ʩʪʨʫʿʦʤ ʚʠʜʝʦ ʢʘʤʝʨʝ (ʉʣʠʢʝ 24-27). 

different scientific fields of forestry grouped according 

to the study field). All the Level II activities are carried 

out in compliance with the ICP Manual on methods and 

criteria for harmonized sampling, assessment, 

monitoring and analysis of the effects of air pollution on 

forests.  

`Kopaonik` sample plot 
 

The Level II sample plot for intensive 

monitoring on Kopaonik was established in 2010. The 

sample plot is located in compartment 74 of 

`Samokovska reka` management unit in Kopaonik 

National Park, in a pure Norway spruce (Picea abies 

(L.) H.Karst) stand. The area of this Level II sample plot 

on Kopaonik is 0.5 ha (100x50m). 

After the location had been determined, the 

geodetic survey of the site selected for the future sample 

plot was carried out. All the trees on the plot were 

permanently marked with numbers 1 ï 195 on the bark. 

A digital field map of the plot was created. It included 

all the recorded trees. The position of each tree was 

determined by its coordinates in a 1 km grid. The digital 

map included the altitude of the presented terrain. 

After the plot had been surveyed, a fence was 

built to protect the installed equipment from wild 

animals and people who were not engaged in the project 

(Figure 30) 

A tool shed for the instruments and equipment, a 

solar panel and solar power supply for video cameras 

were installed on the Level II sample plot. (Figures 24-

27). 

 

 

 

ʉʣʠʢʘ 24. ɹʀʊ ʅʠʚʦ 2 - ʟʘʰʪʠʪʥʘ ʦʛʨʘʜʘ ʠ ʢʫ˂ʠʮʘ ʟʘ ʦʧʨʝʤʫ 

Figure 24. Level II SP ï the protective fence and the tool shed 
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ʉʣʠʢʘ 25. ʆʧʨʝʤʘ, ʘʣʘʪ ʠ ʫʨʝʹʘʿʠ 

ʫ ʢʫ˂ʠʮʠ  ɹʀʊ 2 ʂʦʧʘʦʥʠʢ 

Figure 25. Equipment, tools and 

instruments in the tool shed, Level II 

SP Kopaonik 

 

ʉʣʠʢʘ 26. ʉʦʣʘʨʥʠ ʧʘʥʝʣ 

ɹʀʊ 2 ʂʦʧʘʦʥʠʢ 

Figure 26. Solar panel on Level II 

SP Kopaonik 

ʉʣʠʢʘ 27. ʂʦʥʪʨʦʣʥʠ ʫʨʝʹʘʿ 

ʜʦʚʦʜʘ ʥʘʧʦʥʘ ʩʪʨʫʿʝ ʩʘ ʩʦʣʘʨʥʦʛ 

ʧʘʥʝʣʘ 

Figure 27. The control unit of the 

solar panel power supply system 

ʆʛʨʘʜʘ ʿʝ ʠʟʨʘʹʝʥʘ ʦʜ ʙʘʛʨʝʤʦʚʠʭ ʩʪʫʙʦʚʘ, 

ʧʣʝʪʝʥʝ ʧʦʮʠʥʢʦʚʘʥʝ ʞʠʮʝ ʠ ʨʘʚʥʝ ʧʦʮʠʥʢʦʚʘʥʝ 

ʞʠʮʝ ʫʢʫʧʥʘ ʚʠʩʠʥʝ 2.0 ʤ. ʇʦʩʪʘʚˀʝʥʝ ʩʫ ʜʚʝ ʢʘʧʠʿʝ 

ʿʝʜʥʘ ʢʦʣʩʢʘ ʰʠʨʠʥʝ 3.0 ʤ ʠ ʿʝʜʥʘ ʧʝʰʘʯʢʘ ʰʠʨʠʥʝ 

1.5 ʤ. 

ʋ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ʠʟʜʚʦʿʝʥʝ ʩʫ ʠ 

ʪʨʠ ʧʦʪʧʘʨʮʝʣʝ, ʜʠʤʝʥʟʠʿʝ 25 ʭ 25 ʤ ʠ ʪʦ; 

ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʢʨʫʥʘ ʠ ʧʨʠʨʘʩʪʘ, 

ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʟʝʤˀʠʰʪʘ ʠ ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʧʨʠʟʝʤʥʫ 

ʚʝʛʝʪʘʮʠʿʫ.  

ɿʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʫ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʘ ʿʝ ʥʘʤʝʥʩʢʘ ʧʦʜʧʘʨʮʝʣʘ 2 

ʜʠʤʝʥʟʠʿʝ 25Ĭ25ʤ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2  ʠʟʜʚʦʿʝʥʘ 

ʩʫ 30 ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʦʮʝˁʫʿʝ ʩʪʘˁʝ ʢʨʦʰˁʠ. 

ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʝʪʘʮʠʿʫ 

ʠʟʜʚʦʿʝʥʝ ʩʫ ʯʝʪʠʨʠ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ 

ʜʠʤʝʥʟʠʿʝ 10ʭ10ʤ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ 

ʠʩʪʨʘʞʠʚʘˁʘ.  ʀʟʤʝʹʫ ʧʦʪʧʘʨʮʝʣʘ ʠ ʦʛʨʘʜʝ ʦʛʣʝʜʥʝ 

ʧʦʚʨʰʠʥʝ ʥʘʣʘʟʠ ʩʝ "Buffer" ʟʦʥʘ.  

ʅʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʿʝ ʧʦʩʪʘʚˀʝʥʘ ʦʧʨʝʤʘ ʟʘ 

ʠʟʚʦʹʝˁʝ ʧʨʦʮʝʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʦ: 

¶ 15 ʢʦʣʝʢʪʦʨʘ ʟʘ ʚʣʘʞʥʫ ʜʝʧʦʟʠʮʠʿʫ 

(Ăʊhroughfallñ) ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʢʨʫʥʝ 

ʩʪʘʙʘʣʘ, 

¶ 15 ʢʦʣʝʢʪʦʨʘ (ʩʘʢʫʧˀʘʯʠ) ʰʫʤʩʢʦʛ ʦʧʘʜʘ, 

¶ 5 ʢʦʣʝʢʪʦʨʘ ʟʘ ʩʥʝʛ (ĂBulkñ), 

¶ 5 ʢʦʣʝʢʪʦʨʘ (ñStemflowò) ʟʘ ʫʟʦʨʢʦʚʘˁʝ 

ʜʝʧʦʟʠʮʠʿʝ ʢʦʿʘ ʩʝ ʩʣʠʚʘ ʥʠʟ ʩʪʘʙʣʦ, 

¶ 3 ʛʨʘʚʠʪʘʮʠʦʥʘ ʣʠʟʠʤʝʪʨʘ ʟʘ ʩʘʢʫʧˀʘʥʝ ʠ 
ʘʥʘʣʠʟʫ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʟʝʤˀʠʰʥʦʛ 

ʨʘʩʪʚʦʨʘ, 

The fence was made of locust poles, with 

galvanized wire rope and galvanized wire mesh. It is 

two meters high and has two gates, one for vehicles (3.0 

m wide) and one for people (1.5 m wide). 

Three subplots, 25 x 25 m in size, were 

established within the sample plot.  The first subplot 

was intended for the assessments of crown condition 

and tree increment, the second for soil surveys and the 

third for ground vegetation assessments.  

A subplot for the purpose of monitoring crown 

condition was established within the sample plot. This 

subplot 2, 25 x 25 m in size, had 30 trees selected for 

the crown condition monitoring and assessment. 

Within the subplot for ground vegetation 

assessments, four square sampling units 10 x 10 m were 

established for the purpose of floristic and vegetation 

surveys. There is a `buffer` zone between the subplots 

and the sample plot fence.  

The following equipment necessary for the 

process of monitoring was installed: 

¶ 15 collectors of wet deposition (`Throughfall`) 

that passes through the crowns of trees, 

¶ 15 litterfall collectors, 

¶ 5 snow collectors (`Bulk`), 

¶ 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree, 

¶ 3 gravity lysimeters for the collection and 

analysis of the chemical composition of the soil 

solution, 

¶ 1 automatic weather station, 

¶ a tool shed, 
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¶ 1 ʘʫʪʦʤʘʪʩʢʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ, 

¶ ʢʫ˂ʠʮʘ ʟʘ ʩʤʝʰʪʘʿ ʠʥʩʪʨʫʤʝʥʘʪʘ ʠ ʘʣʘʪʘ, 

¶ ʩʦʣʘʨʥʠ ʧʘʥʝʣ, 

¶ ʢʘʤʝʨʘ ʠ ʩʥʠʤʘʯ ʟʘ ʙʝʣʝʞʝˁʝ ʬʝʥʦʣʦʰʢʠʭ 
ʬʘʟʘ. 
 

ʅʘ ʦʛʣʝʜʥʦʿ ʧʦʚʨʰʠʥʠ ʫ ʅʇ ʂʦʧʘʦʥʠʢ ʫ 

ʧʨʚʦʿ ʛʦʜʠʥʠ, 2010. ʛʦʜʠʥʠ, ʦʜʤʘʭ ʧʦ ʦʛʨʘʹʠʚʘˁʫ 

ʧʘʨʮʝʣʝ ʠ ʧʦʩʪʘʚˀʘˁʫ ʦʧʨʝʤʝ ʧʨʠʩʪʫʧʠʣʦ ʩʝ 

ʠʟʚʦʹʝˁʫ ʦʧʝʨʘʪʠʚʥʦʛ ʧʣʘʥʘ  ʤʝʪʦʜʦʣʦʛʠʿʦʤ 

ʧʨʦʧʠʩʘʥʠʭ ʟʘʜʘʪʘʢʘ. ʇʨʦʛʨʘʤʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʅʠʚʦ 2 ʦʙʫʭʚʘ˂ʝʥʝ ʩʫ ʩʣʝʜʝ˂ʝ ʛʨʫʧʝ ʧʘʨʘʤʝʪʘʨʘ: 

ʩʪʘˁʝ ʢʨʫʥʘ ʩʪʘʙʘʣʘ, ʬʦʣʠʿʘʨʥʝ ʘʥʘʣʠʟʝ, ʭʝʤʠʟʘʤ 

ʟʝʤˀʠʰʪʘ, ʭʝʤʠʟʘʤ ʟʝʤˀʠʰʥʦʛ ʨʘʩʪʚʦʨʘ, ʧʨʠʨʘʩʪ, 

ʧʨʠʟʝʤʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʘʪʤʦʩʬʝʨʩʢʘ ʜʝʧʦʟʠʮʠʿʘ, ʰʪʝʪʝ 

ʦʜ ʦʟʦʥʘ, ʤʝʪʝʦʨʦʣʦʛʠʿʘ, ʬʝʥʦʣʦʛʠʿʘ ʠ ʰʫʤʩʢʘ 

ʧʨʦʩʪʠʨʢʘ.  

ʋʯʝʩʪʘʣʦʩʪ ʧʨʘ˂ʝˁʘ ʧʦʿʝʜʠʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 10. 

¶ a solar panel, 

¶ a camera system for recording and tracking 

phenology. 
 

Immediately upon fencing the sample plot in 

Kopaonik National park in 2010, the implementation of 

the operative plan was initiated in accordance with the 

prescribed methodology. The Level II monitoring 

programme included the following groups of 

parameters: crown condition, foliar analyses, soil 

chemistry, soil solution chemistry, tree increment, 

ground vegetation, atmospheric depositions, ozone 

injuries, meteorology, phenology, and litterfall.  

The frequency of parameter monitoring is 

shown in Table 10. 

 

  
 

ʊʘʙʝʣʘ 10. ʇʘʨʘʤʝʪʨʠ, ʫʯʝʩʪʘʣʦʩʪ ʧʨʘ˂ʝˁʘ ʠ ʠʥʪʝʥʟʠʪʝʪ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʅʠʚʦ II 

Table 10. Parameters, frequency of observation, and monitoring intensity for Level II 
 

 
ʋʯʝʩʪʘʣʦʩʪ ʧʨʘ˂ʝˁʘ/ 

Monitoring frequency 

ʉʪʘˁʝ ʢʨʫʥʘ ʩʪʘʙʘʣʘ/ Crown condition ʅʘʿʤʘˁʝ ʛʦʜʠʰˁʝ/ At least annually 

ʌʦʣʠʿʘʨʥʝ ʘʥʘʣʠʟʝ/ Foliar analyses ʉʚʘʢʝ ʜʚʝ ʛʦʜʠʥʝ/ Every two year 

ʍʝʤʠʟʘʤ ʟʝʤˀʠʰʪʘ/ Soil chemistry ʉʚʘʢʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ/ Every ten years 

ʍʝʤʠʟʘʤ ʟʝʤˀʠʰʥʦʛ ʨʘʩʪʚʦʨʘ/ Soil solution chemistry ʂʦʥʪʠʥʫʘʣʥʦ/ Continuously 

ʇʨʠʨʘʩʪ/ Increment ʉʚʘʢʠʭ ʧʝʪ ʛʦʜʠʥʘ/ Every five years 

ʇʨʠʟʝʤʥʘ ʚʝʛʝʪʘʮʠʿʘ/ Ground vegetation ʉʚʘʢʠʭ ʧʝʪ ʛʦʜʠʥʘ/ Every five years 

ɸʪʤʦʩʬʝʨʩʢʘ ʜʝʧʦʟʠʮʠʿʘ/ Atmospheric deposition ʂʦʥʪʠʥʫʘʣʥʦ/ Continuously 

ʂʚʘʣʠʪʝʪ ʚʘʟʜʫʭʘ/ Air quality ʂʦʥʪʠʥʫʘʣʥʦ/ Continuously 

ʐʪʝʪʝ ʦʜ ʦʟʦʥʘ/ Ozone injury ɻʦʜʠʰˁʝ/ Annually 

 

 

ʋ 2016. ʛʦʜʠʥʠ, ʫʨʘʹʝʥʘ ʩʫ ʤʝʨʝˁʘ ʢʦʿʘ ʩʝ 

ʦʙʘʚˀʘʿʫ ʢʦʥʪʠʥʫʠʨʘʥʦ ʠ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ: 

- ʋʨʘʹʝʥʝ ʩʫ ʘʥʘʣʠʟʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʟʘ 30 

ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʜʘʙʨʘʥʘ ʟʘ ʪʫ ʩʚʨʭʫ. 

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʧʦʪʨʝʙʥʠ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʦʣʝ˂ʥʠ, ʣʝʪˁʠ ʠ 

ʿʝʩʝˁʠ ʘʩʧʝʢʪ ʧʨʠʟʝʤʥʝ ʠ ʚʝʛʝʪʘʮʠʿʝ ʩʨʝʜˁʝʛ ʩʧʨʘʪʘ 

ʫ ʩʘʩʪʦʿʠʥʠ. 

- ʋʟʦʨʢʦʚʘˁʝ ʚʣʘʞʥʝ ʜʝʧʦʟʠʮʠʿʝ ʠʟ 

Ăʊhroughfallñ ʠ ñStemflowò ʢʦʣʝʢʪʦʨʘ ʠ ʟʝʤˀʠʰʥʦʛ 

ʨʘʩʪʚʦʨʘ ʠʟ ʛʨʘʚʠʪʘʮʠʦʥʠʭ ʣʠʟʠʤʝʪʘʨʘ ʨʘʹʝʥʦ ʿʝ ʥʘ 

ʤʝʩʝʯʥʦʤ ʥʠʚʦʫ.  

- ʇʨʠ ʩʚʘʢʦʤ ʪʝʨʝʥʩʢʦʤ ʠʟʣʘʩʢʫ ʧʨʘʞˁʝʥʠ 

ʩʫ ʢʦʣʝʢʪʦʨʠ ʟʘ ʣʠʩʥʠ ʦʧʘʜ. 

- ʂʦʥʪʠʥʫʘʣʥʦ ʩʫ ʚʨʰʝʥʘ ʬʝʥʦʣʦʰʢʘ 

ʦʩʤʘʪʨʘˁʘ.  

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʩʘ ʦʜʨʝʹʝʥʠʭ ʩʪʘʙʘʣʘ ʟʘ 

The following continual and annual 

measurements were carried out in 2016: 

- Crown condition was assessed on 30 trees 

selected for this purpose. 

- Samples were taken for floristic and 

vegetation surveys, i.e. spring, summer and autumn 

aspects of ground and middle-layer vegetation in the 

stand. 

- Wet deposition was sampled from 

`Throughfall` and `Stemfall` collectors and soil solution 

from gravity lysimeters once a month. 

- Litterfall collectors were emptied in every 

field visit. 

- Continual phenological observations were 

carried out. 

- Samples were taken from the trees selected 

for the assessments of foliar ozone injury. 
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ʧʨʦʮʝʥʫ ʦʰʪʝ˂ʝˁʘ ʦʜ ʦʟʦʥʘ. 

- ɿʘ ʜʝʪʝʨʤʠʥʠʩʘˁʝ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

ʦʙʨʘʹʝʥʠ ʩʫ ʧʦʜʘʮʠ ʩʘ ʘʫʪʦʤʘʪʩʢʝ ʤʝʪʝʦʨʦʣʦʰʢʝ 

ʩʪʘʥʠʮʝ ʢʦʿʘ ʿʝ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʠ 

ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ ʥʘ ʂʦʧʘʦʥʠʢʫ ʈʝʧʫʙʣʠʯʢʦʛ 

ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ. 

ɿʘʧʠʩʥʠʢ ʩʘ ʜʘʪʫʤʦʤ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʘ 

ʤʝʨʝˁʘ ʠ ʫʟʦʨʢʦʚʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʚʦʜʠʣʘ ʿʝ ʩʚʘʢʘ ʦʜ 

ʝʢʠʧʘ ʜʝʪʘˀʥʦ ʧʨʠ ʩʚʘʢʦʤ ʦʙʠʣʘʩʢʫ ʧʘʨʮʝʣʝ ʫ 

ʬʦʨʤʠ ʨʘʜʥʦʛ ʪʝʨʝʥʩʢʦʛ ʜʥʝʚʥʠʢʘ, ʢʦʿʠ ʩʣʫʞʠ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠ ʠ ʢʘʙʠʥʝʪʩʢʝ ʨʘʜ.  

- Weather conditions were determined on the 

basis of data obtained from the automatic weather 

station located on the sample plot and the Republic 

Hydrometeorological Service of Serbia weather station 

on Kopaonik.  

Each team kept a detailed record book with the 

dates of continual assessments and material sampling. It 

was in the form of field reports filled for each field visit 

and suitable for subsequent laboratory and office 

analyses. 

 

 

  
ʉʣʠʢʝ 28 ʠ 29. ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 - ʂʦʧʘʦʥʠʢ, ʿʫʣ 2016.ʛʦʜʠʥʘ 

Figures 28 and 29. Level II sample plot ï Kopaonik, July 2016 
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ʉʣʠʢʘ 30. ʉʠʪʫʘʮʠʦʥʠ ʧʣʘʥ
5
 ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ï ʠʟʚʝʜʝʥʦ ʩʪʘˁʝ ɹʀʊ ʅʠʚʦ II ʂʦʧʘʦʥʠʢ 

Figure 30. Field plan of the sample plot,  Level II  sample plot Kopaonik 

                                                 
5
 ʉʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʿʝ ʠʟʨʘʹʝʥ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ hʫʤʘʨʩʪʦ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʙʣʠʢʫ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘˁʝʥ  ʥʘ ʪʝʨʝʥʫ ʠ ʩʢʠʮʦʤ ʦʩʥʦʚʥʝ ʧʦʩʪʘʚʢʝ ʦʛʣʝʜʥʠʭ ʧʦʜʧʘʨʮʝʣʘ 

ʢʦʿʫ ʿʝ ʠʟʨʘʜʠʦ ʪʠʤ ʐʫʤʘʨʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ 2010- ʪʝ ʛʦʜʠʥʝ. / A digital field map was created at the Institute of Forestry, in accordance with the situation in the field and the 

initial draft of the sample subplots, created by a Faculty of Forestry team, in 2010.   

. 
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ʆʛʣʝʜʥʦ ʧʦˀʝ "ʎʨʥʠ ʚʨʭ" 

 

ʊʦʢʦʤ 2013. ʛʦʜʠʥʝ ʦʩʥʦʚʘʥʝ ʩʫ ʿʦʰ ʜʚʝ 

ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʅʠʚʦ-ʘ 2, ʿʝʜʥʘ ʥʘ ʎʨʥʦʤ ʚʨʭʫ ʠ 

ʜʨʫʛʘ ʫ ʄʦʢʨʦʿ ɻʦʨʠ. 

ɹʠʦʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ-2 ʥʘ ʎʨʥʦʤ 

ʚʨʭʫ ʥʘʣʘʟʠ ʩʝ ʫ ʛʘʟʜʠʥʩʢʦʿ ʿʝʜʠʥʠʮʠ Ăʎʨʥʠ ʚʨʭ ï 

ʂʫʧʠʥʦʚʦñ ʫ 17-ʦʤ ʦʜʝˀʝˁʫ ʫ ʯʠʩʪʦʿ ʩʘʩʪʦʿʠʥʠ 

ʙʫʢʚʝ (Fagus moesiaca). ʆʛʣʝʜʥʘ ʧʦʚʨʰʠʥʘ ʟʘʭʚʘʪʘ 

0.5 ʭʘ (100 x 50 ʤ) ʥʘ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ ʦʜ 930 ʜʦ 

945ʤ.  

ʇʦ ʦʜʨʝʹʠʚʘˁʫ ʣʦʢʘʮʠʿʝ ʧʨʠʩʪʫʧʠʣʦ ʩʝ 

ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʙʫʜʫ˂ʝ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ. ʉʚʘ 

ʩʪʘʙʣʘ ʫ ʦʢʚʠʨʫ ʧʘʨʮʝʣʝ ʩʫ ʦʙʝʣʝʞʝʥʘ ʩʪʘʣʥʠʤ 

ʦʟʥʘʢʘʤʘ ʥʘ ʢʦʨʠ ʜʨʚʝʪʘ ʦʜ ʙʨʦʿʘ 1ï150. ʀʟʨʘʹʝʥ ʿʝ 

ʜʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʧʘʨʮʝʣʝ (ʩʣʠʢʘ 33) ʩʘ 

ʚʠʩʠʥʩʢʦʤ ʧʨʝʜʩʪʘʚʦʤ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʿʝ ʧʨʠʢʘʟʘʥ 

ʧʦʣʦʞʘʿ ʩʚʘʢʦʛ ʩʪʘʙʣʘ.  

ʇʦ ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʧʘʨʮʝʣʝ ʧʨʠʩʪʫʧʠʣʦ 

ʩʝ ʧʦʜʠʟʘˁʫ ʦʛʨʘʜʝ ʢʘʢʦ ʙʠ ʩʝ ʠʥʩʪʘʣʠʨʘʥʘ ʦʧʨʝʤʘ 

ʟʘʰʪʠʪʠʣʘ ʦʜ ʜʠʚˀʘʯʠ ʠ ʥʝʫʧʦʩʣʝʥʠʭ ʣʠʮʘ.  

ʆʛʨʘʜʘ ʿʝ ʠʟʨʘʹʝʥʘ ʦʜ ʙʘʛʨʝʤʦʚʠʭ ʩʪʫʙʦʚʘ, 

ʧʣʝʪʝʥʝ ʧʦʮʠʥʢʦʚʘʥʝ ʞʠʮʝ ʠ ʨʘʚʥʝ ʧʦʮʠʥʢʦʚʘʥʝ 

ʞʠʮʝ ʫʢʫʧʥʘ ʚʠʩʠʥʝ 2.0 ʤ. ʇʦʩʪʘʚˀʝʥʝ ʩʫ ʜʚʝ ʢʘʧʠʿʝ 

ʿʝʜʥʘ ʢʦʣʩʢʘ ʰʠʨʠʥʝ 3.0 ʤ ʠ ʿʝʜʥʘ ʧʝʰʘʯʢʘ ʰʠʨʠʥʝ 

1.5 ʤ. 

`Crni Vrh` sample plot  
 

Another two Level II sample plots were 

established in 2013, one on Crni Vrh and the other in 

Mokra Gora. 

The Level II sample plot on Crni Vrh is located 

in `Crn Vrh - Kupinovo` management unit in 

compartment 17 in a pure stand of the Balkan beech 

(Fagus moesiaca). The sample plot is 0.5 ha in size (100 

x 50 m) at 930 to 945 m a.s.l. 

After the location had been determined, a 

geodetic survey of the site selected for the future sample 

plot was carried out. All the trees on the plot were 

permanently marked with numbers 1 ï 150 on the bark. 

A digital field map of the plot was created (Figure 33). It 

included elevation data for the terrain on which the 

position of each tree was presented. 

After the plot had been surveyed, a fence was 

built to protect the installed equipment from wild 

animals and people who are not engaged in the project. 

The fence was made of locust poles, with 

galvanized wire rope and galvanized wire mesh. It is two 

meters high and has two gates, one for vehicles (3.0 m 

wide) and one for people (1.5 m wide). 

 

  

ʉʣʠʢʘ 31.    ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ï ʎʨʥʠ 

ʚʨʭ, ʩʝʧʪʝʤʙʘʨ 2016 

Figure 31. Level II sample plot ï Crni Vrh, September 

2016 

ʉʣʠʢʘ 32.    ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ï ʎʨʥʠ 

ʚʨʭ, ʦʢʪʦʙʘʨ 2016 

Figure 32. Level II sample plot ï Crni Vrh, October 

2016 

 

ʋʥʫʪʘʨ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʝ ʩʫ ʪʨʠ 

ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʥʘʤʝʥʩʢʦ ʫʟʦʨʢʦʚʘˁʝ (ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʢʨʫʥʘ ʠ ʧʨʠʨʘʩʪʘ, ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

Three subplots for specific samplings were 

established within the sample plot (one subplot for the 

assessments of the crown condition and tree increment, 
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ʟʝʤˀʠʰʪʘ ʠ ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʘʪʘʮʠʿʫ) ʠ 

buffer ʟʦʥʘ.  

ɿʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʫ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʘ ʿʝ ʥʘʤʝʥʩʢʘ ʧʦʜʧʘʨʮʝʣʘ 2 

ʜʠʤʝʥʟʠʿʝ 25Ĭ25ʤ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2  ʠʟʜʚʦʿʝʥʘ 

ʩʫ 30 ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʦʮʝˁʫʿʝ ʩʪʘˁʝ ʢʨʦʰˁʠ. 

ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʝʪʘʮʠʿʫ 

ʇʇ 1 ʠʟʜʚʦʿʝʥʝ ʩʫ ʯʝʪʠʨʠ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʫ ʚʠʜʫ 

ʢʚʘʜʨʘʪʘ ʜʠʤʝʥʟʠʿʝ 10ʭ10ʤ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ  

 

ʅʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʿʝ ʧʦʩʪʘʚˀʝʥʘ ʦʧʨʝʤʘ ʟʘ 

ʠʟʚʦʹʝˁʝ ʧʨʦʮʝʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʦ: 

¶ 15 ʢʦʣʝʢʪʦʨʘ ʟʘ ʚʣʘʞʥʫ ʜʝʧʦʟʠʮʠʿʫ 

(Ăʊhroughfallñ) ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʢʨʫʥʝ ʩʪʘʙʘʣʘ . 

¶ 15 ʢʦʣʝʢʪʦʨʘ (ʩʘʢʫʧˀʘʯʠ) ʰʫʤʩʢʦʛ ʦʧʘʜʘ. 

¶ 5 ʢʦʣʝʢʪʦʨʘ ʟʘ ʩʥʝʛ (ĂBulkñ). 

¶ 5 ʢʦʣʝʢʪʦʨʘ (ñStemflowò) ʟʘ ʫʟʦʨʢʦʚʘˁʝ 

ʜʝʧʦʟʠʮʠʿʝ ʢʦʿʘ ʩʝ ʩʣʠʚʘ ʥʠʟ ʩʪʘʙʣʦ.  

¶ 3 ʛʨʘʚʠʪʘʮʠʦʥʘ ʣʠʟʠʤʝʪʨʘ ʟʘ ʩʘʢʫʧˀʘʥʝ ʠ 
ʘʥʘʣʠʟʫ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʟʝʤˀʠʰʥʦʛ ʨʘʩʪʚʦʨʘ. 

¶ ʢʫ˂ʠʮʘ ʟʘ ʩʤʝʰʪʘʿ ʠʥʩʪʨʫʤʝʥʘʪʘ ʠ ʘʣʘʪʘ 

one for soil surveys and one for ground vegetation 

assessments) as well as the buffer zone.   

A subplot for the purpose of monitoring crown 

condition was established within the sample plot. This 

subplot 2, 25 x 25 m in size, had 30 trees selected for the 

crown condition monitoring and assessment. 

Within the subplot for ground vegetation 

assessments SSP1, four square sampling units of 10 x10 

m were established for the purposes of floristic and 

vegetation surveys.  

The following equipment necessary for the 

process of monitoring was installed: 

¶ 15 collectors of wet deposition (`Throughfall 

`) that passes through the crowns of trees 

¶ 15 literfall collectors (samplers),  

¶ 5 snow collectors (`Bulk`),  

¶ 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree, 

¶ 3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution, 

¶ a small house for storing the equipment and 

instruments. 

. 
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ʉʣʠʢʘ 33. ɼʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ
6
 ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʥʘ  ʎʨʥʦʤ ʚʨʭʫ 

Figure 33. Digital field map of the sample plot on Crni Vrh 

                                                 
6
 ʉʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʿʝ ʠʟʨʘʹʝʥ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʰʫʤʘʨʩʪʚʦ ʫ ɹʝʦʛʘʜʫ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʙʣʠʢʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʩʪʘˁʝʤ ʥʘ  ʪʝʨʝʥʫ./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the 

field.  
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ʋ 2016. ʛʦʜʠʥʠ, ʫʨʘʹʝʥʘ ʩʫ ʤʝʨʝˁʘ ʢʦʿʘ ʩʝ 

ʦʙʘʚˀʘʿʫ ʢʦʥʪʠʥʫʠʨʘʥʦ ʠ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ: 

- ʋʨʘʹʝʥʝ ʩʫ ʘʥʘʣʠʟʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʟʘ 30 

ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʜʘʙʨʘʥʘ ʟʘ ʪʫ ʩʚʨʭʫ. 

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʧʦʪʨʝʙʥʠ ʟʘ 

ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʦʣʝ˂ʥʠ, 

ʣʝʪˁʠ ʠ ʿʝʩʝˁʠ ʘʩʧʝʢʪ ʧʨʠʟʝʤʥʝ ʠ ʚʝʛʝʪʘʮʠʿʝ 

ʩʨʝʜˁʝʛ ʩʧʨʘʪʘ ʫ ʩʘʩʪʦʿʠʥʠ. 

- ʋʟʦʨʢʦʚʘˁʝ ʚʣʘʞʥʝ ʜʝʧʦʟʠʮʠʿʝ ʠʟ 

Ăʊhroughfallñ ʠ ñStemflowò ʢʦʣʝʢʪʦʨʘ ʠ ʟʝʤˀʠʰʥʦʛ 

ʨʘʩʪʚʦʨʘ ʠʟ ʛʨʘʚʠʪʘʮʠʦʥʠʭ ʣʠʟʠʤʝʪʘʨʘ ʨʘʹʝʥʦ ʿʝ ʥʘ 

ʤʝʩʝʯʥʦʤ ʥʠʚʦʫ.  

- ʇʨʠ ʩʚʘʢʦʤ ʪʝʨʝʥʩʢʦʤ ʠʟʣʘʩʢʫ ʧʨʘʞˁʝʥʠ 
ʩʫ ʢʦʣʝʢʪʦʨʠ ʟʘ ʣʠʩʥʠ ʦʧʘʜ.  

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʩʘ ʦʜʨʝʹʝʥʠʭ ʩʪʘʙʘʣʘ ʟʘ 

ʧʨʦʮʝʥʫ ʦʰʪʝ˂ʝˁʘ ʦʜ ʦʟʦʥʘ. 

- ɺʨʰʝʥʘ ʩʫ ʢʦʥʪʠʥʫʘʣʥʘ ʬʝʥʦʣʦʰʢʘ 

ʦʩʤʘʪʨʘˁʘ. 

- ɿʘ ʜʝʪʝʨʤʠʥʠʩʘˁʝ ʤʝʪʝʦʨʦʣʦʰʢʠʭ 

ʫʩʣʦʚʘ ʦʙʨʘʹʝʥʠ ʩʫ ʧʦʜʘʮʠ ʩʘ ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ 

ʥʘ ʎʨʥʦʤ ʚʨʭʫ ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ 

ʟʘʚʦʜʘ ʉʨʙʠʿʝ. 

ɿʘʧʠʩʥʠʢ ʩʘ ʜʘʪʫʤʦʤ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʘ 

ʤʝʨʝˁʘ ʠʣʠ ʫʟʦʨʢʦʚʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʚʦʜʠʣʘ ʿʝ ʩʚʘʢʘ 

ʦʜ ʝʢʠʧʘ ʜʝʪʘˀʥʦ ʧʨʠ ʩʚʘʢʦʤ ʦʙʠʣʘʩʢʫ ʧʘʨʮʝʣʝ ʫ 

ʬʦʨʤʠ ʨʘʜʥʦʛ ʪʝʨʝʥʩʢʦʛ ʜʥʝʚʥʠʢʘ, ʢʦʿʠ ʩʣʫʞʠ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠ ʠ ʢʘʙʠʥʝʪʩʢʝ ʨʘʜ. 

The following continuous and annual 

measurements were carried out in 2016: 

- The crown condition was assessed on 30 

trees selected for this purpose. 

- Samples were taken for floristic and 

vegetation surveys, i.e. spring, summer and autumn 

aspects of ground and middle-layer vegetation in the 

stand. 

- Wet deposition was sampled from 

`Throughfall` and `Stemflowl` collectors and soil 

solution from gravity lysimeters once a month. 

- Litterfall collectors were emptied in 

every field visit. 

- Samples were taken from the trees 

selected for the assessments of foliar ozone injury. 

- Phenological observations were carried 

out continuously. 

- Weather conditions were determined on 

the basis of data obtained from the automatic weather 

station located on the sample plot and the Republic 

Hydrometeorological Service of Serbia weather station 

on Crni Vrh.  

Each team kept a detailed log book with the 

dates of continuous assessments and material sampling. 

It was in the form of field reports filled for each field 

visit and suitable for subsequent laboratory and office 

analyses. 
 

ʆʛʣʝʜʥʦ ʧʦˀʝ "ʄʦʢʨʘ ɻʦʨʘ" 

 

ɹʠʦʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ʫ ʄʦʢʨʦʿ 

ɻʦʨʠ ʥʘʣʘʟʠ ʩʝ ʫ 20-ʦʤ ʦʜʝˀʝˁʫ ʛʘʟʜʠʥʩʢʝ ʿʝʜʠʥʠʮʝ 

Ăʄʦʢʨʘ ɻʦʨʘ ï ʇʘˁʘʢ, ʫ ʚʝʰʪʘʯʢʠ ʧʦʜʠʛʥʫʪʦʿ 

ʩʘʩʪʦʿʠʥʠ ʙʝʣʦʛ ʙʦʨʘ (Pinus silvestris). ɿʘʭʚʘʪʘ 

ʧʦʚʨʰʠʥʫ ʦʜ 0.55ʭʘ (110 x 50ʤ) ʫ ʚʠʩʠʥʩʢʦʤ ʧʦʿʘʩʫ 

ʦʜ 580 ʤ.ʥ.ʚ. ʜʦ 600 ʤ ʥ ʚ.  

ʇʦ ʦʜʨʝʹʠʚʘˁʫ ʣʦʢʘʮʠʿʝ ʧʨʠʩʪʫʧʠʣʦ ʩʝ 

ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʙʫʜʫ˂ʝ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ. ʉʚʘ 

ʩʪʘʙʣʘ ʫ ʦʢʚʠʨʫ ʧʘʨʮʝʣʝ ʩʫ ʦʙʝʣʝʞʝʥʘ ʩʪʘʣʥʠʤ 

ʦʟʥʘʢʘʤʘ ʥʘ ʢʦʨʠ ʜʨʚʝʪʘ ʦʜ ʙʨʦʿʘ 1ï450, ʘ ʧʦʣʦʞʘʿ 

ʩʚʘʢʦʛ ʩʪʘʙʣʘ ʜʝʬʠʥʠʩʘʥ ʿʝ ʢʦʦʨʜʠʥʘʪʘʤʘ 

ʢʠʣʦʤʝʪʘʨʩʢʝ ʤʨʝʞʝ. ʀʟʨʘʹʝʥ ʿʝ ʜʠʛʠʪʘʣʥʠ 

ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʧʘʨʮʝʣʝ (ʉʣʠʢʘ 34) ʩʘ ʚʠʩʠʥʩʢʦʤ 

ʧʨʝʜʩʪʘʚʦʤ ʪʝʨʝʥʘ. 

ʇʦ ʛʝʦʜʝʪʩʢʦʤ ʩʥʠʤʘˁʫ ʧʘʨʮʝʣʝ ʧʨʠʩʪʫʧʠʣʦ 

ʩʝ ʧʦʜʠʟʘˁʫ ʦʛʨʘʜʝ ʢʘʢʦ ʙʠ ʩʝ ʠʥʩʪʘʣʠʩʘʥʘ ʦʧʨʝʤʘ 

ʟʘʰʪʠʪʠʣʘ ʦʜ ʜʠʚˀʘʯʠ ʠ ʥʝʫʧʦʩʣʝʥʠʭ ʣʠʮʘ.  

ʆʛʨʘʜʘ ʿʝ ʠʟʨʘʹʝʥʘ ʦʜ ʙʘʛʨʝʤʦʚʠʭ ʩʪʫʙʦʚʘ, 

ʧʣʝʪʝʥʝ ʧʦʮʠʥʢʦʚʘʥʝ ʞʠʮʝ ʠ ʨʘʚʥʝ ʧʦʮʠʥʢʦʚʘʥʝ 

ʞʠʮʝ ʫʢʫʧʥʘ ʚʠʩʠʥʝ 2.0 ʤ. ʇʦʩʪʘʚˀʝʥʝ ʩʫ ʜʚʝ ʢʘʧʠʿʝ 

ʿʝʜʥʘ ʢʦʣʩʢʘ ʰʠʨʠʥʝ 3.0 ʤ ʠ ʿʝʜʥʘ ʧʝʰʘʯʢʘ ʰʠʨʠʥʝ 

1.5 ʤ. 

Sample plot `Mokra Gora  ̀

 

The Level II sample plot in Mokra Gora is 

located in compartment 20 of `Mokra Gora ï Panjak` 

management unit in an artificially-established stand of 

Scots pine (Pinus silvestris). It is 0.55 ha in size (110 x 

50 m). Its altitude ranges from 580 to 600 m a.s.l.  

After the location had been determined, a 

geodetic survey of the site selected for the future 

sample plot was carried out. All the trees on the plot 

were permanently marked with numbers 1 ï 450 on the 

bark. A digital field map of the plot was created (Figure 

34). It included elevation data for the terrain on which 

the position of each tree was presented. 

After the plot had been surveyed, a fence was 

built to protect the installed equipment from wild 

animals and people who were not engaged in the project. 

The fence was made of locust poles, with 

galvanized wire rope and galvanized wire mesh. It is 

two meters high and has two gates, one for vehicles (3.0 

m wide) and one for people (1.5 m wide). 
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ʋ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʝ ʩʫ 

ʪʘʢʦʹʝ ʪʨʠ ʥʘʤʝʥʩʢʝ ʧʦʜʧʘʨʮʝʣʝ (ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʢʨʫʥʘ ʠ ʧʨʠʨʘʩʪʘ, ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

ʟʝʤˀʠʰʪʘ ʠ ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʘʪʘʮʠʿʫ) 

ʜʠʤʝʥʟʠʿʘ 25Ĭ25 ʤ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

buffer ʟʦʥʘ.  

ɿʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʫ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʘ ʿʝ ʥʘʤʝʥʩʢʘ ʧʦʜʧʘʨʮʝʣʘ 2 

ʜʠʤʝʥʟʠʿʝ 25Ĭ25ʤ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2  ʠʟʜʚʦʿʝʥʘ 

ʩʫ 30 ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʦʮʝˁʫʿʝ ʩʪʘˁʝ ʢʨʦʰˁʠ. 

ɿʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʝʪʘʮʠʿʫ ʇʇ 3 

ʠʟʜʚʦʿʝʥʝ ʩʫ ʯʝʪʨʠ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ 

ʜʠʤʝʥʟʠʿʝ 10ʭ10ʤ.  

ʅʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʿʝ ʧʦʩʪʘʚˀʝʥʘ ʦʧʨʝʤʘ ʟʘ 

ʠʟʚʦʹʝˁʝ ʧʨʦʮʝʩʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʦ: 

¶ 15 ʢʦʣʝʢʪʦʨʘ ʟʘ ʚʣʘʞʥʫ ʜʝʧʦʟʠʮʠʿʫ 

(Ăʊhroughfallñ) ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʢʨʫʥʝ ʩʪʘʙʘʣʘ.  

¶ 15 ʢʦʣʝʢʪʦʨʘ (ʩʘʢʫʧˀʘʯʠ) ʰʫʤʩʢʦʛ ʦʧʘʜʘ. 

¶ 5 ʢʦʣʝʢʪʦʨʘ ʟʘ ʩʥʝʛ (ĂBulkñ). 

¶ 5 ʢʦʣʝʢʪʦʨʘ (ñStemflowò) ʟʘ ʫʟʦʨʢʦʚʘˁʝ 

ʜʝʧʦʟʠʮʠʿʝ ʢʦʿʘ ʩʝ ʩʣʠʚʘ ʥʠʟ ʩʪʘʙʣʦ.  

¶ 3 ʛʨʘʚʠʪʘʮʠʦʥʘ ʣʠʟʠʤʝʪʨʘ ʟʘ ʩʘʢʫʧˀʘʥʝ ʠ 
ʘʥʘʣʠʟʫ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʟʝʤˀʠʰʥʦʛ ʨʘʩʪʚʦʨʘ. 

¶ ʢʫ˂ʠʮʘ ʟʘ ʩʤʝʰʪʘʿ ʦʧʨʝʤʝ ʠ ʠʥʩʪʨʫʤʝʥʘʪʘ 
¶ ʩʦʣʘʨʥʠ ʧʘʥʝʣ 

¶ ʢʘʤʝʨʘ ʟʘ ʙʝʣʝʞʝˁʝ ʬʝʥʦʣʦʰʢʠʭ ʬʘʟʘ. 

 

ʆʩʥʦʚʥʠ ʛʦʜʠʰˁʠ ʨʝʟʫʣʪʘʪʠ ʧʨʦʮʝʥʝ ʥʘ 

ʅʠʚʦʫ 2 ʧʨʫʞʠ˂ʝ ʥʝʦʧʭʦʜʥʝ ʧʦʜʘʪʢʝ ʦ ʫʪʠʮʘʿʫ 

ʰʪʝʪʥʠʭ ʠʥʩʝʢʘʪʘ ʠ ʛˀʠʚʘ, ʰʪʝʪʥʦʤ ʜʝʣʦʚʘˁʫ 

ʯʦʚʝʢʘ, ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʠ ʦʩʪʘʣʠʭ ʙʨʦʿʥʠʭ 

ʯʠʥʠʣʘʮʘ ʥʘ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʠ ʚʠʪʘʣʥʦʩʪ ʰʫʤʘ. 

Three 25x25 subplots for specific samplings 

were established within the sample plot (one subplot for 

the assessments of crown condition and tree growth, one 

for soil surveys and one for ground vegetation 

assessments) as well as the buffer zone.   

A subplot for the purpose of monitoring crown 

condition was established within the sample plot. This 

subplot 2, 25 x 25 m in size, had 30 trees selected for the 

crown condition monitoring and assessment. 

Within the subplot for ground vegetation 

assessments SSP3, four square sampling units of 10 x 10 

m were established for the purposes of floristic and 

vegetation surveys.  

The following equipment necessary for the 

process of monitoring was installed: 

¶ 15 collectors of wet deposition 

(`Throughfall`) that passes through the crowns of trees, 

¶ 15 litterfall collectors,  

¶ 5 snow collectors (`Bulk`),  

¶ 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree, 

¶ 3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution, 

¶ a tool shed, 

¶ a solar panel, 

¶ a camera system for recording phenology. 

 

The main results of the annual assessments of 

Level II   monitoring will provide extensive data on the 

impact of harmful insects and fungi, detrimental 

anthopogenic impact, climate change and many other 

factors that affect the health and vitality of forests. 
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ʉʣʠʢʘ 34. ɼʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ
7
 ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ʄʦʢʨʘ ɻʦʨʘ 

Figure 34. Digital field map of the sample plot on Mokra Gora 
 

 

                                                 
7
 ʉʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʿʝ ʠʟʨʘʹʝʥ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʰʫʤʘʨʩʪʚʦ ʫ ɹʝʦʛʘʜʫ ʫ ʜʠʛʠʪʘʣʥʦʤ ʦʙʣʠʢʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʩʪʘˁʝʤ  ʥʘ  ʪʝʨʝʥʫ./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the 

field.  
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ʋ ʪʦʢʫ 2016. ʛʦʜʠʥʠ, ʫʨʘʹʝʥʘ ʩʫ ʤʝʨʝˁʘ ʢʦʿʘ 

ʩʝ ʦʙʘʚˀʘʿʫ ʢʦʥʪʠʥʫʠʨʘʥʦ ʠ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ; 

- ʋʨʘʹʝʥʝ ʩʫ ʘʥʘʣʠʟʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʟʘ 30 

ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʜʘʙʨʘʥʘ ʟʘ ʪʫ ʩʚʨʭʫ. 

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʧʦʪʨʝʙʥʠ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʿ ʝʩʝˁʠ ʘʩʧʝʢʪ ʧʨʠʟʝʤʥʝ ʠ 

ʚʝʛʝʪʘʮʠʿʝ ʩʨʝʜˁʝʛ ʩʧʨʘʪʘ ʫ ʩʘʩʪʦʿʠʥʠ. 

- ʋʟʦʨʢʦʚʘˁʝ ʚʣʘʞʥʝ ʜʝʧʦʟʠʮʠʿʝ ʠʟ 

Ăʊhroughfallñ ʠ ñStemflowò ʢʦʣʝʢʪʦʨʘ ʠ ʟʝʤˀʠʰʥʦʛ 

ʨʘʩʪʚʦʨʘ ʠʟ ʛʨʘʚʠʪʘʮʠʦʥʠʭ ʣʠʟʠʤʝʪʘʨʘ ʨʘʹʝʥʦ ʿʝ ʥʘ 

ʤʝʩʝʯʥʦʤ ʥʠʚʦʫ.  

- ʇʨʠ ʩʚʘʢʦʤ ʪʝʨʝʥʩʢʦʤ ʠʟʣʘʩʢʫ ʧʨʘʞˁʝʥʠ ʩʫ 

ʢʦʣʝʢʪʦʨʠ ʟʘ ʣʠʩʥʠ ʦʧʘʜ.  

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʩʘ ʦʜʨʝʹʝʥʠʭ ʩʪʘʙʘʣʘ ʟʘ 

ʧʨʦʮʝʥʫ ʦʰʪʝ˂ʝˁʘ ʦʜ ʦʟʦʥʘ. 

- ɺʨʰʝʥʘ ʩʫ ʢʦʥʪʠʥʫʘʣʥʘ ʬʝʥʦʣʦʰʢʘ 

ʦʩʤʘʪʨʘˁʘ, ʩʥʠʤʘˁʘ ʬʦʪʦ ʢʘʤʝʨʦʤ ʠ ʚʠʜʝʦ ʢʘʤʝʨʦʤ. 

- ɿʘ ʜʝʪʝʨʤʠʥʠʩʘˁʝ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

ʦʙʨʘʹʝʥʠ ʩʫ ʧʦʜʘʮʠ ʩʘ ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ ʥʘ 

ɿʣʘʪʠʙʦʨ ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ 

ʉʨʙʠʿʝ. 

ɿʘʧʠʩʥʠʢ ʩʘ ʜʘʪʫʤʦʤ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʘ 

ʤʝʨʝˁʘ ʠ ʫʟʦʨʢʦʚʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʚʦʜʠʣʘ ʿʝ ʩʚʘʢʘ ʦʜ 

ʝʢʠʧʘ ʜʝʪʘˀʥʦ ʧʨʠ ʩʚʘʢʦʤ ʦʙʠʣʘʩʢʫ ʧʘʨʮʝʣʝ ʫ 

ʬʦʨʤʠ ʨʘʜʥʦʛ ʪʝʨʝʥʩʢʦʛ ʜʥʝʚʥʠʢʘ, ʢʦʿʠ ʩʣʫʞʠ ʟʘ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠ ʠ ʢʘʙʠʥʝʪʩʢʝ ʨʘʜ. 

ʆʩʥʦʚʥʠ ʛʦʜʠʰˁʠ ʨʝʟʫʣʪʘʪʠ ʧʨʦʮʝʥʝ ʥʘ 

ʅʠʚʦʫ 2 ʧʨʫʞʠ˂ʝ ʥʝʦʧʭʦʜʥʝ ʧʦʜʘʪʢʝ ʦ ʫʪʠʮʘʿʫ 

ʰʪʝʪʥʠʭ ʠʥʩʝʢʘʪʘ ʠ ʛˀʠʚʘ, ʰʪʝʪʥʦʤ ʜʝʣʦʚʘˁʫ 

ʯʦʚʝʢʘ, ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ ʠ ʦʩʪʘʣʠʭ ʙʨʦʿʥʠʭ 

ʯʠʥʠʣʘʮʘ ʥʘ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʠ ʚʠʪʘʣʥʦʩʪ ʰʫʤʘ. 

The following continuous and annual 

measurements were carried out in 2016: 

- The crown condition was assessed on 30 trees 

selected for this purpose. 

- Samples were taken for floristic and vegetation 

surveys, i.e. spring, summer and autumn aspects of 

ground and middle-layer vegetation in the stand. 

- Wet deposition was sampled from `Throughfall` 

and `Stemflow` collectors and soil solution from gravity 

lysimeters once a month. 

- Litterfall collectors were emptied in every field 

visit. 

- Samples were taken from the trees selected for 

the assessments of foliar ozone injury. 

- Phenological observations were carried out 

continuously. 

- Weather conditions were determined on the 

basis of data obtained from the automatic weather 

station located on the sample plot and the Republic 

Hydrometeorological Service of Serbia weather station 

on Zlatibor.  

Each team kept a detailed log book with the 

dates of continuous assessments and material sampling. 

It was in the form of field reports filled for each field 

visit and suitable for subsequent laboratory and office 

analyses. 

The main results of the annual assessments of 

Level II   monitoring will provide extensive data on the 

impact of harmful insects and fungi, detrimental 

anthopogenic impact, climate change and many other 

factors that affect the health and vitality of forest 

ecosystems.  

 

  

ʉʣʠʢʘ 35.    ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ï 

ʄʦʢʨʘ ɻʦʨʘ, ʘʚʛʫʩʪ 2016. 

Figure 35. Level II sample plot ï Mokra Gora, August 

2016 

ʉʣʠʢʘ 36.    ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ï 

ʄʦʢʨʘ ɻʦʨʘ, ʦʢʪʦʙʘʨ 2016. 

Figure 36. Level II sample plot ï Mokra Gora, October 

2016 

 



 

 

53 

ʋ ʩʝʧʪʝʤʙʨʫ 2016. ʤʦʪʠʨʘʥ ʿʝ ʠ ʩʦʣʘʨʥʠ 

ʧʘʥʝʣ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʩʥʘʙʜʝʚʘˁʝ ʝʣʝʢʪʨʠʯʥʦʤ 

ʝʥʝʨʛʠʿʦʤ ʢʫ˂ʠʮʝ ʠ ʠʥʩʪʨʫʤʝʥʘʪʘ ʧʦʪʨʝʙʥʠʭ ʟʘ 

ʩʧʨʦʚʦʹʝˁʝ ʤʦʥʠʪʦʨʠʥʛʘ ʅʀɺʆ-ʘ 2.  

A solar panel for solar power supply of the tool 

shed and the instruments required for the Level II 

monitoring was installed in September 2016. 

  

  
ʉʣʠʢʝ 37 - 40. ʄʦʥʪʘʞʘ ʩʦʣʘʨʥʦʛ ʧʘʥʝʣʘ ï ʄʦʢʨʘ ɻʦʨʘ, 27.09.2016.ʛʦʜ 

Figures 37-40. Solar panel installation ï Mokra Gora, September, 27
th
, 2016 
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ʅʘ ɹʀʊ 2 ʄʦʢʨʘ ɻʦʨʘ 22.11.2016 ʧʦʩʪʘʚˀʝʥʘ 

ʿʝ ʥʦʚʦ-ʥʘʙʘʚˀʝʥʘ ʢʘʤʝʨʘ LIT 6210MC, ʩʘʚʨʝʤʝʥ 

ʫʨʝʹʘʿ ʩʘ ʢʦʿʠʤ ʤʦʞʝ ʜʘ ʩʝ ʩʥʠʤʘ ʩʝʢʚʝʥʮʠʿʘʣʥʦ 24 

ʩʘʪʘ ʧʨʘ˂ʝˁʝ ʬʝʥʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ ʥʘ ʩʪʘʙʣʠʤʘ 

ʦʛʣʝʜʥʦʛ ʧʦˀʘ. ʂʘʤʝʨʘ ʩʝ ʥʘʧʘʿʘ ʧʨʝʢʦ ʩʦʣʘʨʥʦʛ 

ʧʘʥʝʣʘ ʠ ʠʤʘ ʠ ʜʦʧʫʥʩʢʝ ʙʘʪʝʨʠʿʝ (ʉʣʠʢʝ 37-43). 

A newly purchased camera LIT 6210MC, a 

modern device that can record in sequences for 24 hours, 

was installed on SP Mokra Gora on November 22
nd

, 

2016 for the purpose of tracking and recording 

phenological changes on the trees of SP Mokra Gora. 

The camera is powered by solar panels, but it also has an 

external battery pack. (Figures 37-43). 
 

   

ʉʣʠʢʝ 41-43. ʇʦʩʪʘʚˀʘˁʝ ʢʘʤʝʨʝ  LIT 6210MC ʥʘ ɹʀʊ 2 ʄʦʢʨʘ ɻʦʨʘ, 22.ʥʦʚʝʤʙʘʨ  2016 

Figures 41-43. Setting up of the LIT 6210MC camera on the Level II SP Mokra Gora, November 22
nd

, 2016 
 

ʂʘʤʝʨʘ LIT 6210MC ʿʝ ʧʦʜʝʰʝʥʘ ʜʘ ʩʥʠʤʘ 

ʩʚʘʢʦʛ ʤʠʥʫʪʘ  (ʉʣʠʢʝ 44-47) ʫ ʪʦʢʫ 24 ʩʘʪʘ ʜʘˁʫ ʠ 

ʥʦ˂ʫ ʿʝʨ ʠʤʘ ʠʥʬʨʘʮʨʚʝʥʠ ʩʝʥʟʦʨ. ʉʥʠʤʮʠ ʩʝ 

ʫʟʠʤʘʿʫ ʩʘ ʢʘʤʝʨʝ ʧʫʪʝʤ SIM ʢʘʨʪʠʮʝ. ʋ ʧʨʠʣʦʛʫ 

ʢˁʠʛʝ  ʩʝ ʥʘʣʘʟʠ CD ʩʘ ʚʠʜʝʦ ʩʝʢʚʝʥʮʠʿʘʣʥʠʤ 

ʩʥʠʤʢʦʤ (CLIP). ɼʝʪʘˀʥʠʿʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʤʦ˂ʫ 

ʦʚʝ ʢʘʤʝʨʝ ˂ʝ ʙʠʪʠ ʦʙʘʚˀʝʥʘ 2017 ʛʦʜʠʥʝ. 

LIT 6210MC camera is set to record every 

minute (Figures 44-47) within 24 hours of day and night 

since it has an infrared sensor. The recordings are stored 

on the SIM card of the camera. A CD with video footage 

sequential (CLIP) is attached to the publication. More 

detailed studies using these cameras will be conducted in 

2017. 
 

    

ʉʣʠʢʝ 44 ï 47. ʉʝʢʚʝʥʮʠʿʘʣʥʠ ʩʥʠʤʘʢ ʧʨʘ˂ʝˁʘ ʬʝʥʦʣʦʰʢʠʭ ʧʨʦʤʝʥʘ ʥʘ ʩʪʘʙʣʫ ɹʀʊ2 ʄʦʢʨʘ ɻʦʨʘ. 

Figures 44 - 47 Sequential recording of phenology in a tree on `Mokra Gorà Level II sample plot. 
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10. ʆʎɽʅɸ ʉʊɸɳɸ ʂʈʆʐɳʀ ʉʊɸɹɸʃɸ ï  

    ʀʅʊɽʅɿʀɺʅʀ ʄʆʅʀʊʆʈʀʅɻ ʋ 2016.  

    ɻʆɼʀʅʀ 

 

ʋʩʘʚʨʰʝʥ ʤʝʪʦʜʦʣʦʰʢʠ ʧʨʠʩʪʫʧ ʧʨʦʮʝʥʝ 

ʩʪʘˁʘ ʢʨʦʰˁʠ ʥʘ ʅʠʚʦʫ 2,  ʯʠʥʠ ʩʢʫʧ ʥʘ ʩʣʠʯʘʥ 

ʥʘʯʠʥ ʧʦʩʤʘʪʨʘʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʦʰˁʠ 

ʜʦʤʠʥʘʥʪʥʠʭ ʩʪʘʙʘʣʘ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ. ɼʦʙʠʿʝʥʝ 

ʦʮʝʥʝ ʠʥʪʝʥʟʠʚʥʦʛ ʤʦʥʠʪʦʨʠʥʛʘ (ʅʝʚʝʥʠ˂ ʠ ʜʨ., 

2011) ʟʘ ʩʚʘʢʦ ʦʜ ʩʪʘʙʘʣʘ ʯʠʿʝ ʩʝ ʢʨʦʰˁʝ ʧʨʘʪʝ ʩʚʘʢʝ 

ʛʦʜʠʥʝ, ʜʘ˂ʝ ʥʘʢʦʥ ʦʜʨʝʹʝʥʦʛ ʙʨʦʿʘ ʧʦʥʘʚˀʘˁʘ 

ʦʜʛʦʚʦʨʝ ʦ ʩʘʤʦ ʭʠʧʦʪʝʪʠʯʢʠʤ ʧʨʝʪʧʦʩʪʘʚʢʘʤʘ ʦ 

ʨʘʟʣʦʟʠʤʘ ˁʠʭʦʚʝ, ʥʘ ʧʨʠʤʝʨ, ʠʟʫʟʝʪʥʦ ʥʘʨʫʰʝʥʝ 

ʚʠʪʘʣʥʦʩʪʠ ʫʩʣʝʜ ʝʚʠʜʝʥʪʠʨʘʥʦʛ ʫʟʨʦʯʥʠʢʘ ʠ 

ʩʪʨʫʯʥʦʛ ʠʩʢʫʩʪʚʘ ʦ ˁʝʛʦʚʦʤ ʟʥʘʯʘʿʫ ʠ ʰʪʝʪʥʦʩʪʠ. 

 ʀʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ ʠʩʢˀ ʫʯʠ˂ʝ ʬʘʢʪʦʨ 

ʛʨʝʰʢʝ ʫ ʧʨʦʮʝʥʠ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ ʠ ʩʘ ʩʠʛʫʨʥʦʰ˂ʫ 

˂ʝ ʫʟ ʧʨʠʤʝʥʫ ʩʪʘʥʜʘʨʜʥʠʭ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʤʝʪʦʜʘ, 

ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʜʝʪʘˀʥʦ ʦʧʠʩʘʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʠ, 

ʨʘʟʣʦʛʝ ʟʘ ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠʟʨʘʞʝʥʝ ʫ 

ʧʨʦʮʝʥʪʠʤʘ. ʆʙʿʘʩʥʠʪʠ ʚʘʞʥʦʩʪ ʧʨʠʩʫʩʪʚʘ 

ʫʟʨʦʯʥʠʢʘ ʦʰʪʝ˂ʝˁʘ ʠ ʜʘʪʠ ʧʨʝʮʠʟʥʝ  ʢʦʨʝʣʘʮʠʿʩʢʝ 

ʦʜʥʦʩʝ ʧʘʨʘʤʝʪʘʨʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

(ʜʝʥʜʨʦʤʝʪʨʠʿʢʠʭ, ʩʘʩʪʦʿʠʥʩʢʠʭ, ʝʢʦʢʣʠʤʘʪʦʣʦʰʢʠʭ, 

ʟʝʤˀʠʰʥʠʭ, ʦʰʪʝ˂ʝˁʘ ʫʩʣʝʜ ʧʦʚʠʰʝʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʧʦʣʫʪʘʥʘʪʘ ʫ ʚʘʟʜʫʭʫ, ʧʦ ʙʠˀʢʝ ʥʝʧʦʚʦˀʥʦʛ ʭʝʤʠʟʤʘ 

ʜʝʧʦʟʠʮʠʿʠ ʢʠʰʝ ʠʣʠ ʩʥʝʛʘ, ʧʨʝʢʦʛʨʘʥʠʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ ʰʪʝʪʥʠʭ ʤʘʪʝʨʠʿʘ ʫ ʟʝʤˀʠʰʥʦʤ ʨʘʩʪʚʦʨʫ) 

ʠʣʠ ʩʫʧʨʦʪʥʦ ʩʚʝʤʫ ʧʨʠʩʫʩʪʚʦ ʣʠʰʘʿʝʚʘ ʢʘʦ 

ʠʥʜʠʢʘʪʦʨʘ ʟʜʨʘʚʝ ʩʨʝʜʠʥʝ. 

ʋ ʬʦʢʫʩʫ ʠʩʧʠʪʠʚʘˁʘ ʧʨʠ ʠʥʪʝʥʟʠʚʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʢʘʦ ʠ ʟʘ ʅʠʚʦ 1 

ʩʫ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʜʝʪʝʢʪʦʚʘˁʝ ʦʰʪʝ˂ʝˁʘ, ʘ ʠʟ 

ˁʠʭ ʩʫ ʠʟʚʝʜʝʥʠ  ʠ ʩʪʘʪʫʩ ʩʪʘʙʘʣʘ, ʩʝʥʢʘ 

(ʦʰʪʝ˂ʝʥʦʩʪ) ʢʨʦʰˁʠ, ʚʠʜˀʠʚʦʩʪ ʢʨʦʰˁʠ, 

ʧʣʦʜʦʥʦʰʝˁʝ ʚʠʜˀʠʚʦʛ ʜʝʣʘ ʢʨʦʰˁʠ, ʧʨʠʩʫʩʪʚʦ 

ʩʝʢʫʥʜʘʨʥʠʭ ʠʟʙʦʿʘʢʘ. 

 

ʆʛʣʝʜʥʦ ʧʦˀʝ  ʂʦʧʘʦʥʠʢ 

 

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʂʦʧʘʦʥʠʢʫ 

ʠʟʚʨʰʝʥʘ ʿʝ 11.07.2016. ʛʦʜʠʥʝ. ʆʮʝʥʘ ʿʝ ʠʟʚʨʰʝʥʘ 

ʥʘ 30 ʩʪʘʙʘʣʘ ʩʤʨʯʝ, ʢʦʿʘ ʩʫ ʥʘʤʝʥʩʢʠ ʠʟʜʚʦʿʝʥʘ ʟʘ 

ʛʦʜʠʰˁʝ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ, ʥʘ ʧʦʜʧʘʨʮʝʣʠ 2. 

ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦʛʣʝʜʥʝ ʩʪʘʥʠʮʝ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʘʪʠ ʩʫ ʫ ʥʘʤʝʥʩʢʦʿ ʪʘʙʝʣʠ PLT (ʪʘʙʝʣʘ 

11). 

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʦʙʫʭʚʘʪʠʣʘ ʿʝ 

ʦʜʨʝʹʠʚʘˁʝ ʩʪʝʧʝʥ ʜʝʬʦʣʠʿʘʮʠʿʝ ʘʩʠʤʠʣʘʮʠʦʥʠʭ 

ʦʨʛʘʥʘ, ʩʫʰʝˁʝ ï ʫʢʣʘˁʘˁʝ ʩʪʘʙʘʣʘ, ʩʪʘʪʫʩ ʩʪʘʙʘʣʘ, 

ʩʝʥʢʘ ʢʨʦʰˁʠ, ʚʠʜˀʠʚʦʩʪ ʢʨʦʰˁʠ ʠ 

ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʣʠʰ˂ʘ . ʇʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ 

ʩʪʘʙʘʣʘ ʿʝ ʠʟʚʨʰʝʥʘ ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʿʝ ʧʨʝʜʚʠʹʝʥ 

10. CROWN CONDITION  ASSESSMENT-   

INTENSIVE MONITORING IN 201 6 

 

 

The improved methodological approach of the 

Level II crown condition assessment can be described as 

a systematic monitoring of a set of characteristics of 

dominant tree crowns. These intensive monitoring 

assessments (Neveniĺ et al., 2011), made for each 

individual tree whose crown is monitored every year, 

will after a certain number of replications give answers 

to different hypothetical assumptions, such as the causes 

of the serious deterioration of forest vitality (by 

identifying the causes and applying the expert 

knowledge in dealing with them).  

Intensive monitoring will eliminate the error 

factor from the evaluation of the current state and by 

applying standard laboratory methods, it will provide 

clear interpretation and detailed explanation of 

defoliation percentage values. It will further explain why 

we find the presence of damaging agents important and 

determine the correlations between the crown condition 

parameters and various other factors (dendrometric, 

stand, ecoclimatological, soil, types of damage caused 

by high levels of air pollution, unfavourable soil 

chemistry, rain or snow depositions, transboundary 

damaging substances in the soil solutions) or it will on 

the other hand, explain the presence of lichens which are 

important indicators of healthy living conditions.  

As it was the case with the Level I assessments, 

intensive crown condition monitoring is focused on the 

assessments of defoliation and identification of damage. 

They are further used to define tree status, crown 

shading, crown visibility, fruiting of the visible part of 

the crown and the presence of secondary shoots.  
 

`Kopaonik` sample plot 
 

The crown condition assessment on the Level II 

sample plot on Kopaonik was carried out on July 11
th
, 

2016. The assessment included 30 Norway spruce trees 

selected for the purpose of annual crown condition 

monitoring on subplot 2. 

The most important characteristics of the sample 

plot on Kopaonik are presented in PLT Table (Table 11). 

The assessment of the crown condition included: 

intensity of defoliation of assimilation parts, mortalityï

removal of trees, tree social status, crown shading, 

crown visibility, foliage transparency. The assessment of 

the tree crown condition was done in compliance with 

the ICP Manual on methods and criteria for harmonized 

sampling, assessment, monitoring and analysis of the 

effects of air pollution on forests, made by The 

International Cooperative Programme on Forest 

Condition Monitoring (ICP Forests Programme, Part 2). 
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ʇʨʠʨʫʯʥʠʢʦʤ ʦ ʤʝʪʦʜʘʤʘ ʠ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʟʘ 

ʫʩʘʛʣʘʰʝʥʦ ʫʟʠʤʘˁʝ ʫʟʦʨʘʢʘ, ʧʨʦʮʝʥʫ, ʧʨʘ˂ʝˁʝ ʠ 

ʘʥʘʣʠʟʫ ʨʝʟʫʣʪʘʪʘ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʜʦʥʝʪʠʤ ʦʜ ʩʪʨʘʥʝ ʄʝʹʫʥʘʨʦʜʥʦʛ ʢʦʦʧʝʨʘʪʠʚʦʛ 

ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ 

ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ (ICP Forests Manual, ɼʝʦ 2).  

ʊʘʢʦʹʝ ʩʫ ʥʘ ʠʟʜʚʦʿʝʥʠʤ ʩʪʘʙʣʠʤʘ 

ʜʝʪʝʢʪʦʚʘʥʘ ʦʰʪʝ˂ʝˁʘ. ɿʘ ʩʚʘʢʦ ʩʪʘʙʣʦ ʢʦʜ ʢʦʛʘ ʿʝ 

ʫʦʯʝʥʦ ʦʰʪʝ˂ʝˁʝ ʜʘʪʘ ʿʝ ʣʦʢʘʮʠʿʘ, ʩʠʤʧʪʦʤ, ʫʟʨʦʢ ʠ 

ʠʥʪʝʥʟʠʪʝʪ ʦʰʪʝ˂ʝˁʘ  (ʅʝʚʝʥʠ˂ ʠ ʈʘʢʦˁʘʮ 2012). 

ɽʢʠʧʘ ʫ ʩʘʩʪʘʚʫ ʜʨ ʉʥʝʞʘʥʘ ʈʘʿʢʦʚʠ˂ ʠ ʜʨ 

ʄʠʨʦʩʣʘʚʘ ʄʘʨʢʦʚʠ˂  ʠʟ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ ʿʝ 

11. ʿʫʣʘ 2016. ʠʟʚʨʰʠʣʘ ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜ ʩʪʘʙʘʣʘ. 

ʇʨʝʛʣʝʜʦʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʦ 30 ʦʙʨʦʿʯʘʥʠʭ ʩʪʘʙʘʣʘ 

ʩʤʨʯʝ ʠ ʪʦʤ ʧʨʠʣʠʢʦʤ ʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ, ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʣʠʰ˂ʘ, ʢʘʦ ʠ ʦʩʪʘʣʘ 

ʟʘʧʘʞʘˁʘ. ʂʦʥʩʪʘʪʦʚʘʥʦ ʿʝ ʜʘ ʿʝʜʥʦ ʩʪʘʙʣʦ ʥʝʜʦʩʪʘʿʝ 

(ʦʩʫʰʝʥʦ ʠ ʧʦʩʝʯʝʥʦ), ʘ ʯʝʪʨʠ ʩʪʘʙʣʘ ʩʫ ʧʦʪʧʫʥʦ 

ʩʫʚʘ.  

Furthermore, the damage was identified on the 

selected trees. The location, symptoms, causes and 

intensity of damage were recorded for each tree with the 

detected damage (Nevenic and Rakonjac 2012). 

The team composed of Dr. Sneģana Rajkoviĺ 

and Dr. Miroslava Markoviĺ from the Institute of 

Forestry carried out the inspection of the trees on July 

11
th
, 2016. The inspection of 30 marked Norway spruce 

trees included the assessment of defoliation, foliage 

transparency and other observations. It was observed 

that a tree was missing (decayed or felled) and four trees 

were completely decayed. 

 

   

ʉʣʠʢʝ 48, 49 ʠ 50.  ɹʀʊ 2  ʂʦʧʘʦʥʠʢ, ʿʫʣ 2016 

Figures 48, 49 and 50. Level II sample plot on Kopaonik, July 2016 
 

ʆʧʰʪʝ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ 

ʣʦʢʘʣʠʪʝʪʫ ʥʝ ʧʦʢʘʟʫʿʝ ʚʠʜˀʠʚʝ ʟʥʘʢʝ ʭʣʦʨʦʟʝ ʥʘ 

ʯʝʪʠʥʘʤʘ ʠ ʫʥʫʪʘʨ ʩʘʩʪʦʿʠʥʝ ʠ ʥʘ ʨʫʙʦʚʠʤʘ.  

ʆʜ ʦʩʪʘʣʠʭ ʟʘʧʘʞʘˁʘ ʚʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ 

ʜʘ ʩʫ ʥʘ ʪʘʯʢʠ ʧʨʠʩʫʪʥʠ ʧʦʪʢʦʨˁʘʮʠ ʫ ʧʦʚʝ˂ʘʥʦʤ 

ʦʙʠʤʫ ʧʦʧʫʣʘʮʠʿʝ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʩʫʰʝˁʘ ʩʪʘʙʣʘ ʥʘ 

ʢʨʫʛʦʚʝ ʠ ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʩʪʘʚʠʪʠ ʬʝʨʦʤʦʥʩʢʫ ʢʣʦʧʢʫ 

ʥʘ ʨʫʙʫ ʩʘʩʪʦʿʠʥʝ, ʢʘʢʦ ʙʠ ʩʝ ʨʝʜʫʢʦʚʘʣʘ ʙʨʦʿʥʦʩʪ 

ʦʚʠʭ ʰʪʝʪʦʯʠʥʘ. 

ʋ ʪʘʙʝʣʘʤʘ 12 ʠ 13 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

The general health state of the study site shows 

no visible signs of chlorosis on needles both within the 

stand and on the edges. 

Among other observations, it is important to 

note that the sample plot records an increasing 

population of bark beetles. They cause ring rot and 

therefore it is necessary to set pheromone traps on the 

edge of the stand to reduce the number of these pests. 

Tables 12 and 13 show crown condition 

parameters and crown damage parameters on the Level 
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ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʂʦʧʘʦʥʠʢʫ ʫ 2016. ʛʦʜʠʥʠ. 
II sample plot on  Kopaonik in 2016. 

 

 

0

20

40

60

80

100

2010 2011 2012 2013 2014 2015 2016

ʄʨʪʚʦ/Dead 

ɱʘʢʘ/Severe 

ʋʤʝʨʝʥʘ/Moderate 

ʉʣʘʙʘ/Slight 

ʅʝʤʘ/None 

 

ɻʨʘʬʠʢʦʥ 6. ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2010-2016 ï ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ  

Graph 6. Comparative graphic representation of defoliation from 2010 to 2016, Level II, Kopaonik 

 

ʇʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʢʦʿʘ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʫ 2016. ʛʦʜʠʥʠ ʥʘ ɹʀʊ ʂʦʧʘʦʥʠʢ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ ʛʦʜʠʥʝ ʿʝ ʟʥʘʪʥʦ ʧʦʚʝ˂ʘʥ, ʜʦʢ 

ʿʝ ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʩʣʘʙʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

ʩʤʘˁʝʥ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ ʛʦʜʠʥʫ. ʋ 2016. 

ʛʦʜʠʥʠ ʥʠ ʢʦʜ ʿʝʜʥʦʛ ʩʪʘʙʣʘ ʢʦʿʘ ʩʫ ʥʘʤʝʥʩʢʠ 

ʠʟʜʚʦʿʝʥʘ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʝ ʢʨʫʥʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʫʤʝʨʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʘ. ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ 

ʛʦʜʠʥʝ ʧʦʚʝ˂ʘʥ ʿʝ ʙʨʦʿ ʤʨʪʚʠʭ ʩʪʘʙʘʣʘ. 

The percentage of trees not affected by 

defoliation on SP Kopaonik considerably increased in 

2016 compared to the previous year, while the 

percentage of trees with slight defoliation decreased in 

the same period. In 2016, none of the trees selected for 

the crown condition monitoring recorded moderate 

defoliation. The number of dead trees increased from the 

previous year. 
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ʊʘʙʝʣʘ 11. XX2012. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʂʦʧʘʦʥʠʢ 

Table 11. XX2012. (PLT)  Data on the plot selected for crown condition assessment, Level II,  Kopaonik 

ʈʝʜʥʠ ʙʨ  
Sequence number 

ʂʦʜ ʜʨʞʘʚʝ 
Country Code  

ɹʨʦʿ ʧʘʨʮʝʣʝ 
Observation plot  

ɼʘʪʫʤ ʦʮʝʥʝ 
Date of assessment  

ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 

Latitude  

ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 

Longitude  

ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ/Kʦʜ 

Altitude  

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʠʤʘ 
Team identification 

 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
Other observations  

1 67 2 110716 +43
0
17'30" +20

0
48'50"      35 REIGO  

 

ʊʘʙʝʣʘ 12. XX2012. (TRC) ʇʘʨʘʤʝʪʨʠ ʩʪʘˁ ʘ ʢʨʦʰˁʠ, ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

Table  12. XX2012. (TRC) Crown condition parameters, Kopaonik 

ʈʝʜʥʠ ʙʨʦʿ  

ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ 
ʧʘʨʮʝʣʝ 

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 

Tree number 

 
ɺʨʩʪʘ 

Tree Species code 

 

ʉʫʰʝˁʝ ï 
ʫʢʣʘˁʘˁʝ 

Removals & 

mortality 

ʉʪʘʪʫʩ 

ʩʪʘʙʣʘ 
Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 

Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 

Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  
ʣʠʰ˂ʘ 

Foliage 

transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

 Other observations 

1 2 110716 75 118 01 1 2 2 5 10 Usnea barbata 

2 2 110716 76 118 01 1 1 2 0 20  

3 2 110716 78 118 01 1 2 2 10 20 Usnea barbata 

4 2 110716 79 118 01 1 1 2 5 20 Usnea barbata 

5 2 110716 80 118 01 1 1 2 5 10 Usnea barbata 

6 2 110716 85 118 01 1 2 2 5 10 Usnea barbata 

7 2 110716 86 118 01 1 3 3 15 15 Usnea barbata 

8 2 110716 87 118 01 1 3 3 5 30 ʇʦʜʩʪʦʿʥʦ/ Suppressed 

9 2 110716 88 118 38 5 6 2 100 99 
ʇʦʪʧʫʥʦ ʩʫʚʦ, ʧʦʪʢʦʨˁʘʮʠ/  

Completely decayed, bark beetles 

10 2 110716 91 118 41       

11 2 110716 92 118 01 1 3 3 5 25 ʆʰʪʝ˂ʝˁʝ ʫ ʧʨʠʜʘʥʢʫ/ Damage in the butt end 

12 2 110716 93 118 01 1 3 3 0 20  

13 2 110716 94 118 01 1 3 3 20 50 ʉʣʦʤˀʝʥ ʚʨʭ/ Broken tip 

14 2 110716 95 118 01 1 3 3 0 20  

15 2 110716 96 118 01 1 4 4 0 20  

16 2 110716 97 118 01 1 3 3 0 20  

17 2 110716 98 118 01 1 3 3 0 20  

18 2 110716 113 118 01 1 2 2 0 20  

19 2 110716 114 118 01 1 4 3 95 85 Usnea barbata 
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ʈʝʜʥʠ ʙʨʦʿ  
ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ 

ʧʘʨʮʝʣʝ 
Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 
Tree number 

 

ɺʨʩʪʘ 
Tree Species code 

 

ʉʫʰʝˁʝ ï 

ʫʢʣʘˁʘˁʝ 
Removals & 

mortality 

ʉʪʘʪʫʩ 

ʩʪʘʙʣʘ 
Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 
Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 
Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  

ʣʠʰ˂ʘ 
Foliage 

transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

20 2 110716 115 118 01 1 3 3 5 30  

21 2 110716 117 118 38 1 4 3 100 99 ʇʦʪʧʫʥʦ ʩʫʚʦ, ʧʦʪʢʦʨˁʘʮʠ 

22 2 110716 118 118 01 1 3 2 5 30 Usnea barbata 

23 2 110716 119 118 38 5 6 3 100 99 
ʇʦʪʧʫʥʦ ʩʫʚʦ, ʧʦʪʢʦʨˁʘʮʠ/ 

 Completely decayed, bark beetles 

24 2 110716 120 118 01 1 1 2 10 40  

25 2 110716 121 118 01 1 3 3 5 20 ʆʰʪʝ˂ʝˁʝ ʥʘ 1,5ʤ/ Damage at 1.5m 

26 2 110716 124 118 01 1 2 2 25 30 ʆʰʪʝ˂ʝˁʝ ʫ ʧʨʠʜʘʥʢʫ/ Damage in the butt end 

27 2 110716 125 118 38 5 6 3 100 99 
ʇʦʪʧʫʥʦ ʩʫʚʦ, ʧʦʪʢʦʨˁʘʮʠ/  

Completely decayed, bark beetles 

28 2 110716 126 118 01 1 2 2 5 20  

29 2 110716 77 118 01 1 3 2 10 10 Usnea barbata 

30 2 110716 123 118 01 1 1 1 0 20  

 

ʊʘʙʝʣʘ 13. XX2012. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

   ʊʘble 13. XX2012. (TRD) Damage parameters, Level II, Kopaonik 
ʈʝʜʥʠ ʙʨʦʿ 
ʩʪʘʙʣʘ  

Sequence 

number of 
trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  
Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 
 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 

of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 
 Location in 

crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 

ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 
 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 

 Scientific name 

of cause 

ʀʥʪʝʥʟʠʪʝʪ 

ʦʰʪʝ˂ʝˁʘ  
Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

1 2 110716 75         Usnea barbata 

2 2 110716 76          

3 2 110716 78         Usnea barbata 

4 2 110716 79         Usnea barbata 

5 2 110716 80         Usnea barbata 

6 2 110716 85         Usnea barbata 

7 2 110716 86         Usnea barbata 

8 2 110716 87         ʇʦʜʩʪʦʿʥʦ 

9 2 110716 88 32 10 65  3 200 
Pityogenes 

chalcographus 
7 

ʇʦʪʧʫʥʦ ʩʫʚʦ, 

ʧʦʪʢʦʨˁʘʮʠ/ 

Completely decayed, 
bark beetles 
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ʈʝʜʥʠ ʙʨʦʿ 
ʩʪʘʙʣʘ  

Sequence 

number of 
trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  
Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 
 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 

of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 
 Location in 

crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 

ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 
 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 

 Scientific name 

of cause 

ʀʥʪʝʥʟʠʪʝʪ 

ʦʰʪʝ˂ʝˁʘ  
Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

10 2 110716 91          

11 2 110716 92         
ʆʰʪʝ˂ʝˁʝ ʫ 

ʧʨʠʜʘʥʢʫ/ Damage in 

the butt end 

12 2 110716 93          

13 2 110716 94         
ʉʣʦʤˀʝʥ ʚʨʭ/  

Broken tip 

14 2 110716 95          

15 2 110716 96          

16 2 110716 97          

17 2 110716 98          

18 2 110716 113          

19 2 110716 114         Usnea barbata 

20 2 110716 115          

21 2 110716 117 32 10 65  1 200 
Pityogenes 

chalcographus 
7 

ʇʦʪʧʫʥʦ ʩʫʚʦ, 
ʧʦʪʢʦʨˁʘʮʠ/ 

Completely decayed, 

bark beetles 

22 2 110716 118         Usnea barbata 

23 2 110716 119 32 10 65  3 200 
Pityogenes 

chalcographus 
7 

ʇʦʪʧʫʥʦ ʩʫʚʦ, 

ʧʦʪʢʦʨˁʘʮʠ 

24 2 110716 120          

25 2 110716 121         
ʆʰʪʝ˂ʝˁʝ ʥʘ 1,5ʤ/ 

Damage at 1.5m 

26 2 110716 124         

ʆʰʪʝ˂ʝˁʝ ʫ 

ʧʨʠʜʘʥʢʫ/ Damage in 
the butt end 

27 2 110716 125 32 10 65  3 200 
Pityogenes 

chalcographus 
7 

ʇʦʪʧʫʥʦ ʩʫʚʦ, 

ʧʦʪʢʦʨˁʘʮʠ/ 
Completely decayed, 

bark beetles 

28 2 110716 126          

29 2 110716 77         Usnea barbata 

30 2 110716 123          
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

C o n v e n t i o n  o n  L o n g- R a n g e  T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r n a t i o n a l  C o- o p e r a t i v e  P r o g r a m m e  o n  A s s e s s m e n t  a n d  M o n i t o r i n g  o f  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E ur o p e a n  U n i o n  S c h e m e  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t m o s p h e r i c  P o l l u t i o n 

Annual  report  on heal th  status o f main t ree species on the basis o f  defo l iat ion 
ɿʝʤˀʘ (ʨʝʛʠʦʥ)                    ʋʢ. ʇʦʚʨ. ɿʝʤˀʝ (1000 ʭʘ):          ʋʢ. ʇʦʚʨ. ʐʫʤʘ (1000 ʭʘ) :            ʀʩʪʨʘʞʝʥʘ ʧʦʚ. ʰʫʤʘ (1000 ʭʘ): 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ             Total area of country (1000 ha):                 Total forest area (1000 ha):                   Forest area surveyed (1000 ha):                                                               

Country (region): Serbia                                             8836                                                 2360                                                               103 

Repablic of Serbia 

ʀʩʪʨʘʞʠʚʘˁʝ 2016- ʂʦʧʘʦʥʠʢ 

ʏʝʪʠʥʘʨʠ  

ʆʙʨʘʟʘʮ A1 

 

Survey               2016 

Conifers 

Form A1 

ʅʘʮʠʦʥʘʣʥʠ ʬʦʢʘʣ       ʮʝʥʪʘʨ             ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʯʝʪʠʥʘʨʘ (1000 ʭʘ):     ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʣʠʰ˂ʘʨʘ (1000 ʭʘ):    

ʀʥʩʪʠʪʫʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ï ɹʝʦʛʨʘʜ                              Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 

Institution (National Focal Centre):                                                                   179                                                                   2181 

Institute of Forestry, Belgrade                                                           

ʇʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ/Survey period: 11.07.2016. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ / C lass i f i ca t ion ʇʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ/ Percen tage of  t rees  de fo l i a ted 

  ʉʪʘʙʣʘ ʩʪʘʨʘ ʜʦ 59 ʛʦʜʠʥʘ 

Trees up  to  59  years  o ld 
ʉʪʘʙʣʘ ʩʪʘʨʘ 60 ʛʦʜʠʥʘ ʠ ʚʠʰʝ 

Trees 60  years and o ld er 

  

1 2 3 4 5 6 7(1-6) 8 9 10 11 12 13 14 15 

(8-13) (1-14) 

ɺʨʩʪʘ/ spec ies :           
ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total 
118 

        
ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total 
ʉʚʝ ʫʢʫʧ. 

grand total 

ʧʦʚʨʰʠʥʘ ʚʨʩʪʝ / a rea  o f  sp ec ies                             

ʙʨʦʿ ʫʟʦʨʢʦʚʘʥʠʭ ʩʪʘʙʘʣʘ/ no.  o f  samp le t rees               
29 

          29 29 

ʢʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ 

defoliation class 
ʧʨʦʮ. ʛʫʙʠʪʢʘ ʯʝʪʠʥʘ 

percentage of needles loss % % % % % % % % % % % % % % % 

         ʥʝʤʘ ʜʝʬʦʣ.       0 

not defoliated 
   0 ï 10 % 

            
 72,41      72,41 72,41 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 % 
            

 10,35      10,35 10,35 

       ʫʤʝʨʝʥʘ ʜʝʬʦʣ.   2  
moderately defoliated > 25 ï 60 % 

            
 0,0      0,0 0,0 

         ʿ ʘʢʘ ʜʝʬʦʣ.         3 

severely defoliated >60% <100 % 
            

 3,45      3,45 3,45 

                ʩʫʚʦ             4      
dead 

100% 
            

 13,79      13,79 13,79 

ʋʢʫʧʥʦ/ total               100,00      100,00 100,00 
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

ɿʝʤˀʘ: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ 
C o n v e n t i o n  o n  L o n g- R a n g e  T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r na t i o n a l  C o-o p e r a t i ve  P r o g r a m me  o n  A s s e s s me n t  a nd  M o n i t o r i n g  o f  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E u r o p e a n  U n i o n  S c h e me  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t mo s p h e r i c  P o l l u t i o n 

 Annual repor t on heal th status o f main tree species on the basis o f  defo l iat ion 

Country: Republik of Serbia 

 

 

ʀʩʪʨʘʞʠʚʘˁʝ 2016- ʂʦʧʘʦʥʠʢ  

ʉʤʨʯʘ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2016 

Picea abies L. 
Form C 

ʉʤʨʯʘ Picea abies L. 

ʙʨʦʿ 

ʦʛʣʝʜʥʠʭ 

ʧʘʨʮʝʣʘ 

no. of sample 

plots 

ʙʨʦʿ ʧʨʠʤʝʨʥʠʭ 

ʩʪʘʙʘʣʘ 

no. of sample 

trees 

% ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ / %  t r e e s  d e f o l i a t e d 

ʢʣʘʩʘ 0 ʥʝʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ 

class 0 

not defoliated 

ʢʣʘʩʘ 1 ʩʣʘʙʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 1 slightly 

defoliated 

ʢʣʘʩʘ 2 ʫʤʝʨʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 2 

moderately 
defoliated 

ʢʣʘʩʘ 3 ʿʘʢʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 3 

severely defoliated 

ʢʣʘʩʘ 4 ʩʫʚʦ 

class 4 dead 

ʢʣʘʩʝ 2-4 ʫʤʝʨʝʥʘ 

ʜʦ ʩʫʚʦ 

class 2 to 4 

moderately  to dead 

ʢʣʘʩʝ 1-4 ʩʣʘʙʘ ʜʦ 

ʩʫʚʦ 

class 1 to 4 

slightly to  
dead 

2 29 72,41 10,35 0,0 3,45 13,79 17,24 27,59 
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ʆʛʣʝʜʥʦ ʧʦˀʝ ʎʨʥʠ ʚʨʭ 

 

 

ʅʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʎʨʥʠ 

ʚʨʭ ʦʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʠʟʚʨʰʝʥʘ ʿʝ 

20.04.2016. ʛʦʜʠʥʝ ʠ 27.07.2016. ʛʦʜʠʥʝ. ʆʮʝʥʘ ʿʝ 

ʠʟʚʨʰʝʥʘ ʥʘ 30 ʩʪʘʙʘʣʘ ʙʫʢʚʝ, ʢʦʿʘ ʩʫ ʥʘʤʝʥʩʢʠ 

ʠʟʜʚʦʿʝʥʘ ʟʘ ʛʦʜʠʰˁʝ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ, ʥʘ 

ʧʦʜʧʘʨʮʝʣʠ 2. 

ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ, ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʥʘ ʎʨʥʦʤ 

ʚʨʭʫ ʜʘʪʠ ʩʫ ʫ ʥʘʤʝʥʩʢʦʿ ʪʘʙʝʣʠ PLT (ʪʘʙʝʣʘ 14). 

ʋ ʪʘʙʝʣʘʤʘ 15 ʠ 16 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʎʨʥʦʤ ʚʨʭʫ ʫ 2016. ʛʦʜʠʥʠ. 

ɽʢʠʧʘ ʫ ʩʘʩʪʘʚʫ ʜʨ ʉʥʝʞʘʥʘ ʈʘʿʢʦʚʠ˂ ʠ ʜʨ 

ʄʠʨʦʩʣʘʚʘ ʄʘʨʢʦʚʠ˂  ʠʟ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ ʿʝ 

20 ʘʧʨʠʣʘ ʠ 27 ʿʫʣʘ 2016. ʛʦʜʠʥʝ ʠʟʚʨʰʠʣʘ 

ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜ ʩʪʘʙʘʣʘ. ʇʨʝʛʣʝʜʦʤ ʿʝ 

ʦʙʫʭʚʘ˂ʝʥʦ 30 ʦʙʨʦʿʯʘʥʠʭ ʩʪʘʙʘʣʘ ʙʫʢʚʝ ʠ ʪʦʤ 

ʧʨʠʣʠʢʦʤ ʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, 

ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʣʠʰ˂ʘ, ʢʘʦ ʠ ʦʩʪʘʣʘ ʟʘʧʘʞʘˁʘ.  

ʂʦʥʩʪʘʪʦʚʘʥʦ ʿʝ ʜʘ ʿʝ ʿʝʜʥʦ ʩʪʘʙʣʦ ʧʦʪʧʫʥʦ 

ʠʟʚʘˀʝʥʦ, ʘ ʿʝʜʥʦ ʦʩʫʰʝʥʦ. ʆʜ ʦʩʪʘʣʠʭ ʟʘʧʘʞʘˁʘ 

ʚʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʜʝʬʦʣʠʿʘʮʠʿʘ ʩʪʘʙʘʣʘ 

ʙʫʢʚʝ ʧʨʠʣʠʢʦʤ ʣʝʪˁʝʛ ʧʨʝʛʣʝʜʘ ʙʠʣʘ ʜʨʘʩʪʠʯʥʦ 

ʤʘˁʘ ʥʝʛʦ ʧʨʠʣʠʢʦʤ ʧʨʝʛʣʝʜʘ ʫ ʧʨʦʣʝ˂ʝ 2016., ʘ 

ʚʠʰʝ ʩʪʘʙʘʣʘ ʿʝ ʧʦʥʦʚʦ ʦʣʠʩʪʘʣʦ, ʫʛʣʘʚʥʦʤ ʫ 

ʯʫʧʝʨʮʠʤʘ.ʊʦ ʿʝ ʜʦʢʘʟ ʜʘ ʩʝ ʩʪʘʙʣʘ ʙʨʟʦ ʠ ʧʨʠʤʝʪʥʦ 

ʦʧʦʨʘʚˀʘʿʫ ʥʘʢʦʥ ʟʘʜʦʙʠʿʝʥʠʭ ʧʦʚʨʝʜʘ ʦʜ ʣʝʜʦʣʦʤʘ. 

ʅʘ ʿʝʜʥʦʤ ʩʪʘʙʣʫ ʧʨʠʩʫʪʥʘ ʿʝ ʫʧʘʣʘ ʢʦʨʝ, ʘ ʥʘ ʚʝ˂ʝʤ 

ʙʨʦʿʫ ʩʪʘʙʘʣʘ ʿʦʰ ʫʚʝʢ ʩʫ ʧʨʠʩʫʪʥʠ ʣʦʤʦʚʠ ʛʨʘʥʘ ʠ 

ʪʨʫʣʝʞ ʢʦʿʘ ʩʝ ʨʘʟʚʠʿʘ ʥʘ ʤʝʩʪʠʤʘ ʦʟʣʝʜʘ. 

 

`Crni Vrh ` sample plot 

 

 

The crown condition assessment on the Level II 

SP Crni Vrh was carried out on April 20
th
, 2016 and on 

July 27
th
, 2016. The assessment was performed on 30 

beech trees selected for the annual crown condition 

monitoring on subplot 2. 

Basic data about Crni Vrh sample plot are given 

in PLT table (Table 14). 

Tables 15 and 16 present crown condition 

parameters and crown damage parameters on the Level 

II sample plot on Crni Vrh in 2016. 

The team composed of Dr. Sneģana Rajkoviĺ 

and Dr. Miroslava Markoviĺ from the Institute of 

Forestry carried out the inspection of the trees on April 

20
th
 and on July 27

th
, 2016. The inspection of 30 marked 

beech trees included the assessment of defoliation, 

foliage transparency and other observations. 

It was noted that one tree was completely 

uprooted and one dead. Among other observations, it is 

important to note that the defoliation of beech trees was 

drastically lower during the summer inspection 

compared to the inspection in the spring of 2016. A 

number of trees were in leaf again, mainly in tufts. 

Obviously, the trees were quickly recovering from the 

injuries caused by the icebreak. One tree had bark 

scorch, while a large number of trees still had broken 

branches and rot that had developed at injured spots. 
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ʊʘʙʝʣʘ 14. XX2012. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʎʨʥʠ ʚʨʭ 

Table 14. XX2012. (PLT)  Data on the plot selected for crown condition assessment, Level II, Crni vrh 

ʈʝʜʥʠ ʙʨ  
Sequence number 

ʂʦʜ ʜʨʞʘʚʝ 
Country Code  

ɹʨʦʿ ʧʘʨʮʝʣʝ 
Observation plot  

ɼʘʪʫʤ ʦʮʝʥʝ 
Date of assessment  

ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 

Latitude  

ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 

Longitude  

ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ/Kʦʜ 

Altitude  

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʠʤʘ 
Team identification 

 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
Other observations  

1 67 4 270716 +44007'55" +21058'38" 19   

 

ʊʘʙʝʣʘ 15. XX2012. (TRC) ʇʘʨʘʤʝʪʨʠ ʩʪʘˁ ʘ ʢʨʦʰˁʠ, ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

Table 15. XX2012. (TRC) Crown condition parameters, Crni vrh 

ʈʝʜʥʠ ʙʨʦʿ  

ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 

Tree number 

 
ɺʨʩʪʘ 

Tree Species code 

 

ʉʫʰʝˁʝ ï 
ʫʢʣʘˁʘˁʝ 

Removals & 

mortality 

ʉʪʘʪʫʩ ʩʪʘʙʣʘ 

Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 

Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 

Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  

ʣʠʰ˂ʘ 
Foliage transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

 Other observations 

1 4 270716 57 018 01 1 4 2 0 20  

2 4 270716 58 018 01 1 4 2 5 10  

3 4 270716 62 018 01 1 1 1 15 10  

4 4 270716 64 018 01 1 4 1 15 5  

5 4 270716 65 018 01 1 4 1 5 10  

6 4 270716 66 018 01 1 4 1 20 10  

7 4 270716 67 018 01 1 4 2 15 10  

8 4 270716 68 018 38 5 6 3 100  
ʇʦʪʧʫʥʦ ʩʫʚʦ/ 

 Completely decayed 

9 4 270716 69 018 01 1 4 2 0 5  

10 4 270716 71 018 01 1 4 2 0 5  

11 4 270716 72 018 01 1 4 2 90 80  

12 4 270716 73 018 01 1 4 1 0 5  

13 4 270716 74 018 01 1 4 1 0 5  

14 4 270716 75 018 01 1 4 1 0 5  

15 4 270716 76 018 01 1 3 1 0 5  

16 4 270716 77 018 01 1 5 1 40 15 ʊʨʫʣʝ ʛʨʘʥʝ/ Rotten branches 

17 4 270716 78 018 01 2 3 1 70 10  

18 4 270716 79 018 01 1 5 1 5 5  

19 4 270716 87 018 01 2 1 1 50 10  

20 4 270716 88 018 01 1 4 1 5 10  
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ʈʝʜʥʠ ʙʨʦʿ  
ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 
Tree number 

 

ɺʨʩʪʘ 
Tree Species code 

 

ʉʫʰʝˁʝ ï 

ʫʢʣʘˁʘˁʝ 
Removals & 

mortality 

ʉʪʘʪʫʩ ʩʪʘʙʣʘ 
Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 
Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 
Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  

ʣʠʰ˂ʘ 
Foliage transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

21 4 270716 89 018 01 1 3 1 60 35  

22 4 270716 90 018 01 1 3 1 5 20 ʊʨʫʣʝ ʛʨʘʥʝ/ Rotten branches 

23 4 270716 91 018 01 2 4 1 70 20  

24 4 270716 92 018 01 1 3 1 10 15  

25 4 270716 94 018 01 1 4 2 15 20  

26 4 270716 95 018       ʀʟʚʘˀʝʥʦ/ Uprooted 

27 4 270716 96 018 01 1 4 1 10 10  

28 4 270716 97 018 01 1 4 2 30 5  

29 4 270716 98 018 01 1 4 1 10 10  

30 4 270716 100 018 01 1 4 2 10 10  

 

ʊʘʙʝʣʘ 16. XX2012. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

ʊʘble 16. XX2012. (TRD) Damage parameters, Level II, Crni vrh 
ʈʝʜʥʠ ʙʨʦʿ 

ʩʪʘʙʣʘ  
Sequence 

number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  
Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  

Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 

 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 
of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 

 Location in 
crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 
ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 

 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 
 Scientific name 

of cause 

ʀʥʪʝʥʟʠʪʝʪ 
ʦʰʪʝ˂ʝˁʘ  

Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

 Other observations 

1 4 050815 57          

2 4 050815 58          

3 4 050815 62          

4 4 050815 64          

5 4 050815 65          

6 4 050815 66          

7 4 050815 67          

8 4 050815 68 25 13  3 2 400 42401 6  

9 4 050815 69          

10 4 050815 71          

11 4 050815 72          

12 4 050815 73          

13 4 050815 74          
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ʈʝʜʥʠ ʙʨʦʿ 
ʩʪʘʙʣʘ  

Sequence 

number of 
trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  
Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 
 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 

of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 
 Location in 

crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 

ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 
 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 

 Scientific name 

of cause 

ʀʥʪʝʥʟʠʪʝʪ 

ʦʰʪʝ˂ʝˁʘ  
Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

14 4 050815 75          

15 4 050815 76          

16 4 050815 77 25 13  3 2 400 42401 3  

17 4 050815 78          

18 4 050815 79          

19 4 050815 87          

20 4 050815 88          

21 4 050815 89          

22 4 050815 90 25 13  3 2 400 42401 1  

23 4 050815 91          

24 4 050815 92          

25 4 050815 94          

26 4 050815 95          

27 4 050815 96          

28 4 050815 97          

29 4 050815 98          

30 4 050815 100          
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

C o n v e n t i o n  o n  L o n g- R a n g e  T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r n a t i o n a l  C o- o p e r a t i v e  P r o g r a m m e  o n  A s s e s s m e n t  a n d  M o n i t o r i n g  o f  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E u r o p e a n  U n i o n  S c h e m e  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t m o s p h e r i c  P o l l u t i o n 

Annual  report  on heal th  status o f main t ree species on the basis o f  defo l iat ion 
ɿʝʤˀʘ (ʨʝʛʠʦʥ)                    ʋʢ. ʇʦʚʨ. ɿʝʤˀʝ (1000 ʭʘ):          ʋʢ. ʇʦʚʨ. ʐʫʤʘ (1000 ʭʘ) :            ʀʩʪʨʘʞʝʥʘ ʧʦʚ. ʰʫʤʘ (1000 ʭʘ): 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ             Total area of country (1000 ha):                 Total forest area (1000 ha):                   Forest area surveyed (1000 ha):                                                               

Country (region): Serbia                                             8836                                                 2360                                                               103 

Repablic of Serbia 

ʀʩʪʨʘʞʠʚʘˁʝ 2016-ʎʨʥʠ ʚʨʭ 

ʃʠʰ˂ʘʨʠ  

ʆʙʨʘʟʘʮ ɹ1 

 

Survey               2016 

Broadleaves 

Form ɹ1 

ʅʘʮʠʦʥʘʣʥʠ ʬʦʢʘʣ       ʮʝʥʪʘʨ             ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʯʝʪʠʥʘʨʘ (1000 ʭʘ):     ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʣʠʰ˂ʘʨʘ (1000 ʭʘ):    

ʀʥʩʪʠʪʫʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ï ɹʝʦʛʨʘʜ                              Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 

Institution (National Focal Centre):                                                                   179                                                                   2181 

Institute of Forestry, Belgrade                                                           

ʇʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ/Survey period: 27.07.2016. 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ / C lass i f i ca t ion ʇʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ/ Percen tage of  t rees  de fo l i a ted 

  ʉʪʘʙʣʘ ʩʪʘʨʘ ʜʦ 59 ʛʦʜʠʥʘ 

Trees up  to  59  years  o ld 
ʉʪʘʙʣʘ ʩʪʘʨʘ 60 ʛʦʜʠʥʘ ʠ ʚʠʰʝ 

Trees 60  years and o ld er 

  

1 2 3 4 5 6 7(1-6) 8 9 10 11 12 13 14 15 

(8-13) (1-14) 

ɺʨʩʪʘ/ spec ies :   

 

        
ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total 
018 

        
ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total 
ʉʚʝ ʫʢʫʧ. 

grand total 

ʧʦʚʨʰʠʥʘ ʚʨʩʪʝ / a rea  o f  sp ec ies                             

ʙʨʦʿ ʫʟʦʨʢʦʚʘʥʠʭ ʩʪʘʙʘʣʘ/ no.  o f  samp le t rees             
29 

           29 

ʢʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ 

defoliation class 
ʧʨʦʮ. ʛʫʙʠʪʢʘ ʯʝʪʠʥʘ 

percentage of needles loss  % % % % %  % % % % % % % % 

         ʥʝʤʘ ʜʝʬʦʣ.       0 

not defoliated 
   0 ï 10 %        55,17      55,17 55,17 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 %        17,24      17,24 17,24 

       ʫʤʝʨʝʥʘ ʜʝʬʦʣ.   2  
moderately defoliated > 25 ï 60 %        13,79      13,79 13,79 

         ʿ ʘʢʘ ʜʝʬʦʣ.         3 

severely defoliated >60% <100 %        10,35      10,35 10,35 

                ʩʫʚʦ             4      
dead 

100%        3,45      3,45 3,45 

ʋʢʫʧʥʦ/ total                100,00      100,00 100,00  
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

ɿʝʤˀʘ: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ 
C o n v e n t i o n  o n  L o n g- R a n g e T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r na t i o n a l  C o-o p e r a t i ve  P r o g r a m me  o n  A s s e s s me n t  a nd  M o n i t o r i n g  o f  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E u r o p e a n  U n i o n  S c h e me  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t mo s p h e r i c  P o l l u t i o n 

 Annual repor t on heal th status o f main tree species on the basis o f  defo l iat ion 

Country: Republik of Serbia 

 

ʀʩʪʨʘʞʠʚʘˁʝ 2016-ʎʨʥʠ ʚʨʭʘ 

ɹʫʢʚʘ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2016 

Fagus moesiaca 

 Form C 

ɹʫʢʚʘ  Fagus moesiaca 

ʙʨʦʿ 

ʦʛʣʝʜʥʠʭ 

ʧʘʨʮʝʣʘ 

no. of sample 

plots 

ʙʨʦʿ ʧʨʠʤʝʨʥʠʭ 

ʩʪʘʙʘʣʘ 

no. of sample 

trees 

% ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ / %  t r e e s  d e f o l i a t e d 

ʢʣʘʩʘ 0 ʥʝʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ 

class 0 

not defoliated 

ʢʣʘʩʘ 1 ʩʣʘʙʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 1 slightly 

defoliated 

ʢʣʘʩʘ 2 ʫʤʝʨʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 2 

moderately 
defoliated 

ʢʣʘʩʘ 3 ʿʘʢʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 3 

severely defoliated 

ʢʣʘʩʘ 4 ʩʫʚʦ 

class 4 dead 

ʢʣʘʩʝ 2-4 ʫʤʝʨʝʥʘ 

ʜʦ ʩʫʚʦ 

class 2 to 4 

moderately  to dead 

ʢʣʘʩʝ 1-4 ʩʣʘʙʘ ʜʦ 

ʩʫʚʦ 

class 1 to 4 

slightly to  
dead 

4 29 55,17 17,24 13,79 10,35 3,45 27,59 44,83 
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ʅʝʤʘ/None 

 

ɻʨʘʬʠʢʦʥ 7. ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2013-2016 ï ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

Graph 7. Comparative study of defoliation from 2013 to 2016 ï Level II, Crni Vrh 
 

 

ʋ 2016. ʛʦʜʠʥʠ ʥʘ ɹʀʊ ʅʠʚʦʘ 2 ʎʨʥʠ ʚʨʭ 

ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʢʦʿʘ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

ʠ ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʟʘʭʚʘ˂ʝʥʘ ʩʣʘʙʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʿʝ 

ʠʩʪʠ ʢʘʦ ʧʨʝʜʭʦʜʥʝ ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ 

ʟʘʭʚʘ˂ʝʥ ʿʘʢʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʝʜʭʦʜʥʫ ʛʦʜʠʥʫ. ʋ 2015. ʠ  2016. ʛʦʜʠʥʠ ʧʦʚʝ˂ʘʥ 

ʿʝ ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʫʤʝʨʝʥʦʤ ʠ ʿʘʢʦʤ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʠ ʧʝʨʠʦʜ ʰʪʦ ʿʝ 

ʧʦʩʣʝʜʠʮʘ ʣʝʜʦʣʦʤʘ ʢʦʿʠ ʿʝ ʟʘʭʚʘʪʠʦ ʦʚʦ ʧʦʜʨʫʯʿʝ 

ʢʨʘʿʝʤ 2014. ʛʦʜʠʥʝ. 

In 2016, Level II SP Crni Vrh had the same 

percentages of trees affected by low or no defoliation as 

in the previous year, while the percentage of trees 

affected by severe defoliation was lower compared to 

the previous year. In 2015 and 2016 the percentage of 

trees with moderate and severe defoliation increased 

compared to the previous period due to the icebreak that 

swept through the area in late 2014. 

 

ʆʛʣʝʜʥʦ ʧʦˀʝ ʄʦʢʨʘ ʛʦʨʘ 

 

 

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ 

ʠʟʚʨʰʝʥʘ ʿʝ 09.08.2016. ʛʦʜʠʥʝ. ʆʮʝʥʘ ʿʝ ʠʟʚʨʰʝʥʘ 

ʥʘ 30 ʩʪʘʙʘʣʘ ʙʝʣʦʛ ʙʦʨʘ, ʢʦʿʘ ʩʫ ʥʘʤʝʥʩʢʠ ʠʟʜʚʦʿʝʥʘ 

ʟʘ ʛʦʜʠʰˁʝ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ, ʥʘ ʧʦʜʧʘʨʮʝʣʠ 

2. 

ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ, ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʫ ʄʦʢʨʦʿ 

ɻʦʨʠ ʜʘʪʠ ʩʫ ʫ ʥʘʤʝʥʩʢʦʿ ʪʘʙʝʣʠ PLT (ʪʘʙʝʣʘ 17). 

ʋ ʪʘʙʝʣʘʤʘ 18 ʠ 19 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ ʫ 2016. ʛʦʜʠʥʠ. 

ɽʢʠʧʘ ʫ ʩʘʩʪʘʚʫ ʜʨ ʉʥʝʞʘʥʘ ʈʘʿʢʦʚʠ˂ ʠ ʜʨ 

ʄʠʨʦʩʣʘʚʘ ʄʘʨʢʦʚʠ˂ ʠʟ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ ʿʝ 

`Mokra Gora` sample plot 

 

 

The crown condition assessment on the Level II 

SP Mokra Gora was carried out on August 9
th
, 2016. The 

assessment was performed on 30 Scots pine trees 

selected for the annual crown condition monitoring on 

subplot 2. 

Basic data about Crni Vrh sample plot are given 

in PLT table (Table 17). 

Tables 18 and 19 present crown condition 

parameters and crown damage parameters on the Level 

II sample plot on Mokra Gora in 2016. 

The team composed of Dr. Sneģana Rajkoviĺ 

and Dr. Miroslava Markoviĺ from the Institute of 

Forestry carried out the inspection of the trees on August 
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9. ʘʚʛʫʩʪʘ 2016. ʠʟʚʨʰʠʣʘ ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜ 

ʩʪʘʙʘʣʘ. ʇʨʝʛʣʝʜʦʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʦ 30 ʦʙʨʦʿʯʘʥʠʭ 

ʩʪʘʙʘʣʘ ʙʝʣʦʛ ʙʦʨʘ ʠ ʪʦʤ ʧʨʠʣʠʢʦʤ ʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ, ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʣʠʰ˂ʘ, ʢʘʦ ʠ ʦʩʪʘʣʘ 

ʟʘʧʘʞʘˁʘ. ʂʦʥʩʪʘʪʦʚʘʥʦ ʿʝ ʜʘ ʿʝ ʢʫʣʪʫʨʘ ʟʜʨʘʚʘ, 

ʜʝʬʦʣʠʿʘʮʠʿʘ ʿʝ ʚʨʣʦ ʥʠʩʢʘ ʠ ʠʟʥʦʩʠ ʫʛʣʘʚʥʦʤ 0 ʜʦ 

10%.  

ʆʜ ʦʩʪʘʣʠʭ ʟʘʧʘʞʘˁʘ ʚʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ 

ʜʘ ʿʝ ʥʘ ʮʝʣʦʿ ʪʘʯʢʠ ʧʨʠʩʫʪʥʦ ʤʥʦʛʦ ʢʦʨʘʩʪʠʭ 

ʣʠʰʘʿʝʚʘ, ʘ ʣʠʰʘʿʝʚʠ ʩʫ ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ ʠ ʦʜʨʘʟ 

ʟʜʨʘʚʦʛ ʩʪʘʥʠʰʪʘ. ʂʨʫʥʝ ʩʫ ʠʥʪʝʥʟʠʚʥʦ ʟʝʣʝʥʝ, 

ʜʝʬʦʣʠʿʘʮʠʿʘ ʤʠʥʠʤʘʣʥʘ, ʥʠʩʫ ʢʦʥʩʪʘʪʦʚʘʥʝ ʙʦʣʝʩʪʠ 

ʠ ʰʪʝʪʦʯʠʥʝ, ʘ ʿʝʜʠʥʘ ʦʰʪʝ˂ʝˁʘ ʥʘ ʩʪʘʙʠʣʠʤʘ ʩʫ 

ʤʝʭʘʥʠʯʢʘ. 

 

9
th
, 2016. The inspection of 30 marked Scots pine trees 

included the assessment of defoliation, foliage 

transparency and other observations.  It was noted that 

the culture was healthy and the defoliation very low, 

amounting 0 to 10%. 

Among other observations, it is important to 

note that the whole sample plot has a large number of  

bark lichen. It is important because the presence of 

lichens point to a healthy habitat. The crowns are deep 

green, defoliation at minimum, no diseases and pests 

recorded and the only damage is mechanical. 
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ɻʨʘʬʠʢʦʥ 8. ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2013-2016 ï ʅʠʚʦ 2, ʄʦʢʨʘ ɻʦʨʘ 

Graph 8. Comparative study of defoliation from 2013 to 2016 ï Level II, Mokra Gora 
 

ʋ 2016. ʛʦʜʠʥʠ ʜʝʬʦʣʠʿʘʮʠʿʘ ʫʤʝʨʝʥʦʛ ʠ 

ʿʘʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʥʠʿʝ  ʢʦʥʩʪʘʪʦʚʘʥʘ ʥʠ ʥʘ ʿʝʜʥʦʤ 

ʩʪʘʙʣʫ ʠʟʜʚʦʿʝʥʦʤ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʫʥʘ. ʋ ʦʚʦʿ 

ʛʦʜʠʥʠ ʥʠʿʝ ʙʠʣʦ ʥʠ ʤʨʪʚʠʭ ʩʪʘʙʘʣʘ. ʇʨʦʮʝʥʘʪ 

ʩʪʘʙʘʣʘ ʢʦʜ ʢʦʿʠʭ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʘ ʿʝ ʫ 

2016.ʛʦʜʠʥʠ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ ʛʦʜʠʥʝ. 

 

In 2016, defoliation of moderate and severe 

intensity was not found on any tree selected for crown 

condition monitoring. There were no dead trees this 

year. The percentage of trees with no defoliation was 

lower in 2016 compared to the previous years. 
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ʊʘʙʝʣʘ 17. XX2012. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʄʦʢʨʘ ɻʦʨʘ 

Table 17. XX2012. (PLT)  Data on the plot selected for crown condition assessment, Level II, Mokra Gora 

ʈʝʜʥʠ ʙʨ  
Sequence number 

ʂʦʜ ʜʨʞʘʚʝ 
Country Code  

ɹʨʦʿ ʧʘʨʮʝʣʝ 
Observation plot  

ɼʘʪʫʤ ʦʮʝʥʝ 
Date of assessment  

ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 

Latitude  

ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 

Longitude  

ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ/Kʦʜ 

Altitude  

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʪʠʤʘ 
Team identification 

 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
Other observations  

1 67 5 09.08.2016 +43045'27" +19029'00" 12   

 

ʊʘʙʝʣʘ 18. XX2012. (TRC) ʇʘʨʘʤʝʪʨʠ ʩʪʘˁ ʘ ʢʨʦʰˁʠ, ʅʠʚʦ 2, ʄʦʢʨʘ ɻʦʨʘ 

Table 18. XX2012. (TRC) Crown condition parameters, Mokra Gora 

ʈʝʜʥʠ ʙʨʦʿ  

ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 

Tree number 

 
ɺʨʩʪʘ 

Tree Species code 

 

ʉʫʰʝˁʝ ï 
ʫʢʣʘˁʘˁʝ 

Removals & 

mortality 

ʉʪʘʪʫʩ ʩʪʘʙʣʘ 

Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 

Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 

Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  

ʣʠʰ˂ʘ 
Foliage transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

 Other observations 

1 5 090816 82 134 1 2 2 1 0 30 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

2 5 090816 83 134 1 1 1 1 5 30 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

3 5 090816 84 134 1 2 2 1 5 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

4 5 090816 105 134 1 1 3 1 5 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

5 5 090816 106 134 1 1 2 1 0 30 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

6 5 090816 107 134 1 2 1 1 0 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

7 5 090816 113 134 1 1 1 1 0 25 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

8 5 090816 114 134 1 1 4 1 0 60 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

9 5 090816 140 134 1 2 2 1 0 25 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

10 5 090816 141 134 1 1 2 1 0 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

11 5 090816 142 134 1 2 2 1 5 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

12 5 090816 143 134 1 2 2 1 5 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

13 5 090816 144 134 1 2 2 1 10 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

14 5 090816 165 134 1 2 1 1 0 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

15 5 090816 166 134 1 2 2 1 5 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

16 5 090816 167 134 1 2 2 1 5 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

17 5 090816 168 134 1 2 3 1 10 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

18 5 090816 183 134 1 1 1 1 15 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

19 5 090816 184 134 1 2 2 1 10 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

20 5 090816 185 134 1 3 3 2 15 20 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 
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ʈʝʜʥʠ ʙʨʦʿ  
ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 
Tree number 

 

ɺʨʩʪʘ 
Tree Species code 

 

ʉʫʰʝˁʝ ï 

ʫʢʣʘˁʘˁʝ 
Removals & 

mortality 

ʉʪʘʪʫʩ ʩʪʘʙʣʘ 
Social class 

ʉʝʥʢʘ ʢʨʦʰˁʝ 
Crown shading 

ɺʠʜˀʠʚʦʩʪ 

ʢʨʦʰˁʝ 
Visibility  

ɼʝʬʦʣʠʿʘʮʠʿʘ 
Defoliation 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪ  

ʣʠʰ˂ʘ 
Foliage transparency 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

21 5 090816 193 134 1 1 1 1 10 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

22 5 090816 194 134 1 1 2 1 10 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

23 5 090816 213 134 1 2 2 1 10 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

24 5 090816 214 134 1 3 3 1 5 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

25 5 090816 215 134 1 3 2 1 5 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

26 5 090816 223 134 1 1 2 1 15 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

27 5 090816 224 134 1 3 2 1 5 10 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

28 5 090816 320 134 1 2 2 1 10 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

29 5 090816 359 134 1 1 2 1 10 15 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

30 5 090816 407 134 1 1 2 1 5 5 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

 
ʊʘʙʝʣʘ 19. XX2012. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʄʦʢʨʘ ɻʦʨʘ 

ʊʘble 19. XX2012. (TRD) Damage parameters, Level II, Mokra Gora 
ʈʝʜʥʠ ʙʨʦʿ 

ʩʪʘʙʣʘ  

Sequence 

number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  

Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 

 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 
of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 

 Location in 
crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 

ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 

 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 

 Scientific 

name of cause 

ʀʥʪʝʥʟʠʪʝʪ 

ʦʰʪʝ˂ʝˁʘ  
Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

 Other observations 

1 5 090816 82         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

2 5 090816 83         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

3 5 090816 84         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

4 5 090816 105         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

5 5 090816 106         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

6 5 090816 107         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

7 5 090816 113         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

8 5 090816 114         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

9 5 090816 140         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

10 5 090816 141         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

11 5 090816 142         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

12 5 090816 143         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

13 5 090816 144         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 
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ʈʝʜʥʠ ʙʨʦʿ 
ʩʪʘʙʣʘ  

Sequence 

number of 
trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  
Tree number 

ʆʰʪʝ˂ʝʥʠ ʜʝʦ 

ʩʪʘʙʣʘ  
Specification of 

affected part 

ʉʠʤʧʪʦʤ 
 Symptom 

ʆʟʥʘʢʘ 

ʩʠʤʧʪʦʤʘ  
Specification 

of symptom 

ɼʝʦ ʫ  

ʢʨʦʰˁʠ 
 Location in 

crown 

ɺʨʝʤʝ ʥʘʩʪʘʥʢʘ 

ʦʰʪʝ˂ʝˁʘ 

 Age of damage 

ʋʟʨʦʢ 
 Cause 

ʅʘʟʠʚ ʫʟʨʦʢʘ 

 Scientific 

name of cause 

ʀʥʪʝʥʟʠʪʝʪ 

ʦʰʪʝ˂ʝˁʘ  
Extent 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 
 Other observations 

14 5 090816 165         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

15 5 090816 166         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

16 5 090816 167         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

17 5 090816 168         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

18 5 090816 183         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

19 5 090816 184         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

20 5 090816 185         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

21 5 090816 193         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

22 5 090816 194         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

23 5 090816 213         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

24 5 090816 214         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

25 5 090816 215         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

26 5 090816 223         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

27 5 090816 224         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

28 5 090816 320         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

29 5 090816 359         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 

30 5 090816 407         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ / Bark lichen 
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

C o n v e n t i o n  o n  L o n g- R a n g e  T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r n a t i o n a l  C o- o p e r a t i v e  P r o g r a m m e  o n  A s s e s s m e n t  a n d  M o n i t o r i n g  of  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E u r o p e a n  U n i o n  S c h e m e  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t m o s p h e r i c  P o l l u t i o n 

Annual  report  on heal th  status o f main t ree species on the basis o f  defo l iat ion 
ɿʝʤˀʘ (ʨʝʛʠʦʥ)                    ʋʢ. ʇʦʚʨ. ɿʝʤˀʝ (1000 ʭʘ):          ʋʢ. ʇʦʚʨ. ʐʫʤʘ (1000 ʭʘ) :            ʀʩʪʨʘʞʝʥʘ ʧʦʚ. ʰʫʤʘ (1000 ʭʘ): 

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ             Total area of country (1000 ha):                 Total forest area (1000 ha):                   Forest area surveyed (1000 ha):                                                               

Country (region): Serbia                                             8836                                                 2360                                                               103 

Repablic of Serbia 

ʀʩʪʨʘʞʠʚʘˁʝ 2016-ʄʦʢʨʘ ɻʦʨʘ 

ʏʝʪʠʥʘʨʠ  

ʆʙʨʘʟʘʮ A1 

 

Survey               2016 

Conifers 

Form A1 

ʅʘʮʠʦʥʘʣʥʠ ʬʦʢʘʣ       ʮʝʥʪʘʨ             ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʯʝʪʠʥʘʨʘ (1000 ʭʘ):     ʋʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʣʠʰ˂ʘʨʘ (1000 ʭʘ):    

ʀʥʩʪʠʪʫʪ ʟʘ ʰʫʤʘʨʩʪʚʦ ï ɹʝʦʛʨʘʜ                              Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 

Institution (National Focal Centre):                                                                   179                                                                   2181 

Institute of Forestry, Belgrade                                                           

ʇʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ/Survey period: 09.08.2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ / C lass i f i ca t ion ʇʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ/ Percen tage of  t rees  de fo l i a ted 

  ʉʪʘʙʣʘ ʩʪʘʨʘ ʜʦ 59 ʛʦʜʠʥʘ 

Trees up  to  59  years  o ld 
ʉʪʘʙʣʘ ʩʪʘʨʘ 60 ʛʦʜʠʥʘ ʠ ʚʠʰʝ 

Trees 60  years and o ld er 

  

1 2 3 4 5 6 7(1-6) 8 9 10 11 12 13 14 15 

(8-13) (1-14) 

ɺʨʩʪʘ/ spec ies :   

134 

        
ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total  
        

ʦʩʪ.ʚʨʩʪʝ 

others 
ʫʢʫʧno 

total 
ʉʚʝ ʫʢʫʧ. 

grand total 

ʧʦʚʨʰʠʥʘ ʚʨʩʪʝ / a rea  o f  sp ec ies                             

ʙʨʦʿ ʫʟʦʨʢʦʚʘʥʠʭ ʩʪʘʙʘʣʘ/ no.  o f  samp le t rees  30            30             30 

ʢʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ 

defoliation class 
ʧʨʦʮ. ʛʫʙʠʪʢʘ ʯʝʪʠʥʘ 

percentage of needles loss % % % % % % % % % % % % % % % 

         ʥʝʤʘ ʜʝʬʦʣ.       0 

not defoliated 
   0 ï 10 % 90.0      90.0        90.0 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 % 10.00      10.00        10.00 

       ʫʤʝʨʝʥʘ ʜʝʬʦʣ.   2  
moderately defoliated > 25 ï 60 % 0.00      0.00        0.00 

         ʿ ʘʢʘ ʜʝʬʦʣ.         3 

severely defoliated >60% <100 % 0.00      0.00        0.00 

                ʩʫʚʦ             4      
dead 

100% 0.00      0.00        0.00 

ʋʢʫʧʥʦ/ total 100.00      100.00        100 
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ʂʦʥʚʝʥʮʠʿʘ ʦ ʜʘˀʠʥʩʢʦʤ ʧʨʝʢʦʛʨʘʥʠʯʥʦʤ ʟʘʛʘʹʝˁʫ ʚʘʟʜʫʭʘ 

ʄʝʹʫʥʘʨʦʜʥʠ ʂʦʦʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʦʮʝʥʫ ʠ ʧʨʘ˂ʝˁʝ ʫʪʠʮʘʿʘ ʟʘʛʘʹʝˁʘ ʚʘʟʜʫʭʘ ʥʘ ʰʫʤʝ 

ʇʣʘʥ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʰʫʤʘ ʦʜ ʘʪʤʦʩʬʝʨʩʢʦʛ ʟʘʛʘʹʝˁʘ 

ɻʦʜʠʰˁʠ ʠʟʚʝʰʪʘʿ ʦ ʟʜʨʘʚʩʪʚʝʥʦʤ ʩʪʘˁʫ ʛʣʘʚʥʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʦʩʥʦʚʫ ʜʝʬʦʣʠʿʘʮʠʿʝ 

ɿʝʤˀʘ: ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ 
C o n v e n t i o n  o n  L o n g- Ra n g e  T r a n s b o u n d a r y  A i r  P o l l u t i o n 

I n t e r na t i o n a l  C o-o p e r a t i ve  P r o g r a m me  o n  A s s e s s me n t  a nd  M o n i t o r i n g  o f  A i r  P o l l u t i o n  E f f e c t s  o n  F o r e s t s   

E u r o p e a n  U n i o n  S c h e me  o n  t h e  P r o t e c t i o n  o f  F o r e s t s  a g a i n s t  A t mo s p h e r i c  P o l l u t i o n 

 Annual repor t on heal th status o f main tree species on the basis o f  defo l iat ion 

Country: Republik of Serbia 

 

 

 

 

 

ʀʩʪʨʘʞʠʚʘˁʝ 2016-ʄʦʢʨʘ ɻʦʨʘ 

ɹʝʣʠ ʙʦʨ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2016 

Pinus sylvestris L   

Form C 

ɹʝʣʠ ʙʦʨ  Pinus sylvestris L. 

ʙʨʦʿ 

ʦʛʣʝʜʥʠʭ 

ʧʘʨʮʝʣʘ 

no. of sample 
plots 

ʙʨʦʿ ʧʨʠʤʝʨʥʠʭ 

ʩʪʘʙʘʣʘ 

no. of sample 

trees 

% ʩʪʘʙʘʣʘ ʩʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ / %  t r e e s  de f o l i a t e d 

ʢʣʘʩʘ 0 ʥʝʤʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ 

class 0 

not defoliated 

ʢʣʘʩʘ 1 ʩʣʘʙʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 1 slightly 

defoliated 

ʢʣʘʩʘ 2 ʫʤʝʨʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 2 
moderately 

defoliated 

ʢʣʘʩʘ 3 ʿʘʢʘ 

ʜʝʬʦʣʠʿʘʮʠʿʘ 

class 3 

severely defoliated 

ʢʣʘʩʘ 4 ʩʫʚʦ 

class 4 dead 

ʢʣʘʩʝ 2-4 ʫʤʝʨʝʥʘ 

ʜʦ ʩʫʚʦ 

class 2 to 4 

moderately  to dead 

ʢʣʘʩʝ 1-4 ʩʣʘʙʘ ʜʦ 

ʩʫʚʦ 

class 1 to 4 
slightly to  

dead 

5 30 90.00 10.00 0.00 0.00 0.00 0.00 10.00 
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ʂʦʧʘʦʥʠʢ ʎʨʥʠ ʚʨʭ ʄʦʢʨʘ ɻʦʨʘ 

ʄʨʪʚʦ/Dead 

ɱʘʢʘ/Severe 

ʋʤʝʨʝʥʘ/Moderate 

ʉʣʘʙʘ/Slight 

ʅʝʤʘ/None 

 
ɻʨʘʬʠʢʦʥ 9. ʉʪʝʧʝʥ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2016.ʛʦʜʠʥʠ ï ɹʀʊ ʅʠʚʦ 2 

Graph 9. Defoliation degree in 2016 ï Level II sample plot 

 

ʆʜ ʩʚʘ ʪʨʠ ʣʦʢʘʣʠʪʝʪʘ, ʢʘʦ ʠ ʫ ʧʨʝʜʭʦʜʥʠʤ 

ʛʦʜʠʥʘʤʘ, ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʠʟʜʚʦʿʝʥʠʭ ʟʘ 

ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʫʥʘ ʢʦʿʘ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʥʘ ʄʦʢʨʦʿ ɻʦʨʠ. ʅʘ 

ʦʚʦʤ ʧʦˀʫ ʥʠʩʫ ʨʝʛʠʩʪʨʦʚʘʥʘ ʩʪʘʙʣʘ ʩʘ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʩʨʝʜˁʝʛ ʠ ʿʘʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ. 

 

Looking at the three study location, the situation 

was the same as in previous years. Out of all trees 

selected for the crown condition monitoring, the largest 

percentage of trees not affected by defoliation was 

registered on Mokra Gora. This sample plot had no trees 

affected by moderate or severe  defoliation. 

  

 

11. ʌʃʆʈʀʉʊʀʏʂɸ ʀ ɺɽɻɽʊɸʎʀɱʉʂA 

ʀʉʊʈɸɾʀɺɸɳɸ ʋ 2016. ɻʆɼʀʅʀ 

 

 

ʇʨʦʫʯʘʚʘˁʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ʫ 2016. 

ʛʦʜʠʥʠ ʠʟʚʨʰʝʥʦ ʿʝ ʫ ʪʨʠ ʘʩʧʝʢʪʘ: ʧʨʦʣʝ˂ʥʠ, ʣʝʪˁʠ 

ʠ ʿʝʩʝˁʠ. ʀ ʫ ʦʚʦʿ ʛʦʜʠʥʠ ʦʩʤʘʪʨʘˁʘ ʠʟʚʨʰʝʥʘ ʩʫ 

ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦ 

ʧʨʝʜʚʠʹʝʥʦʿ ʤʝʪʦʜʠʮʠ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʦʙʨʘʜʫ 

ʧʦʜʘʪʘʢʘ (International Co-operative Programme on 

Assessment and Monitoring of Air Pollution Effects on 

Forests - ICP Forests).  

 

11.1. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʅʠʚʦʘ 2  ʂʦʧʘʦʥʠʢ 

 

ʆʮʝʥʘ ʧʦʢʨʦʚʥʦʩʪʠ ʧʨʠʩʫʪʥʠʭ ʚʨʩʪʘ ʫ ʩʧʨʘʪʫ 

ʜʨʚʝ˂ʘ. ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʠʟʚʨʰʝʥʘ ʿʝ 

01.06.2016. ʛʦʜʠʥʝ. 27.07.2016. ʛʦʜʠʥʝ ʠ 14.10.2016. 

ʛʦʜʠʥʝ ʥʘ ʨʘʥʠʿʝ ʧʦʩʪʘʚˀʝʥʠʤ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ 

ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ (10 x 10 m), ʯʠʤʝ ʿʝ ʫʢʫʧʥʦ 

11. FLORISTIC AND VEGETATION SURVEYS  IN 

      2016 

 

  

The survey of ground vegetation in 2016 was 

done in spring, summer and autumn. Floristic and 

vegetation surveys were again carried out according to 

the prescribed methodology for data collection and 

processing (International Co-operative Programme on 

Assessment and Monitoring of Air Pollution Effects on 

Forests - ICP Forests).  

 

11.1 `Kopaonik` Level II sample plot 

 

 

The assessments of species cover in the tree, 

shrub and herb  layers were done on June 1
st
, 2016, then 

on July 27
th
, 2016 and finally on October 14

th
, 2016, on 

previously established square sample units (10 x 10 m), 

which cover an area of 400 mĮ. These units were visibly 



 

 

77 

ʦʙʫʭʚʘ˂ʝʥʦ 400 mĮ ʧʦʚʨʰʠʥʝ. ʅʘʚʝʜʝʥʝ ʧʘʨʮʝʣʝ ʩʫ 

ʥʘ ʪʝʨʝʥʫ ʚʠʜʥʦ ʦʙʝʣʝʞʝʥʝ. 

ʋ ʪʘʙʝʣʠ 20 (ʆʙʨʘʟʘʮ XX2012.PLV) 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʦʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʦʛʣʝʜʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ (ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ. ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ 

ʠ ʜʫʞʠʥʘ. ʜʘʪʫʤ ʦʮʝʥʝ. ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʘ ʜʨʚʝ˂ʘ. 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ. ʩʨʝʜˁʘ ʚʠʩʠʥʘ ʩʧʨʘʪʘ 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ. ʧʦʢʨʦʚʥʦʩʪ ʤʘʭʦʚʠʥʘ. 

ʥʝʧʦʢʨʠʚʝʥʠ ʜʝʦ ʟʝʤˀʠʰʪʘ. ʢʘʦ ʠ ʧʦʢʨʠʚʝʥʦʩʪ 

ʟʝʤˀʠʰʪʘ ʣʠʩʥʠʤ  ʦʧʘʜʦʤ). 

ʋ ʪʘʙʝʣʠ 21 (ʆʙʨʘʟʘʮ XX2012.VEM) ʿʝ 

ʧʨʠʢʘʟʘʥ ʩʧʠʩʘʢ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʩʘ ʦʮʝʥʦʤ 

ˁʠʭʦʚʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʦ 

ʩʧʨʘʪʦʚʠʤʘ.  

ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ ʫ 

ʬʣʦʨʠʩʪʠʯʢʦʤ ʩʘʩʪʘʚʫ, ʦʩʠʤ ʩʝʟʦʥʩʢʠʭ ʚʘʨʠʿʘʮʠʿʘ  

ʧʨʠʩʫʩʪʚʘ ʠ ʧʦʢʨʦʚʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʚʨʩʪʘ, ʥʠʿʝ 

ʙʠʣʦ ʟʥʘʯʘʿʥʠʿʠʭ ʧʨʦʤʝʥʘ. ʆʜ ʥʦʚʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ 

ʥʘ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʢʦʥʩʪʘʪʦʚʘʥʦ ʿʝ ʩʘʤʦ ʥʘ 

ʪʨʝ˂ʝʤ ʢʚʘʜʨʘʪʫ ʧʦʿʝʜʠʥʘʯʥʦ ʧʨʠʩʫʩʪʚʦ ʚʨʩʪʝ Ribes 

petraeum ʫ ʩʧʨʘʪʫ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ. ʆʚʘ ʚʨʩʪʘ ʿʝ 

ʨʘʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ ʰʠʨʝʤ ʧʦʜʨʫʯʿʫ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʫ ʩʧʨʘʪʫ ʞʙʫˁʘ, ʚʘʥ 

ʦʛʣʝʜʥʠʭ ʧʦʚʨʰʠʥʘ ʟʘ ʧʨʘ˂ʝˁʝ ʬʣʦʨʝ ʠ ʚʝʛʝʪʘʮʠʿʝ. 

ʇʦʨʝʜ ʪʦʛʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʧʦʚʝ˂ʘʥʦ ʧʨʠʩʫʩʪʚʦ ʚʨʩʪʝ Solidago 

virgaurea, ʘ ʫʩʣʝʜ ʧʨʦʩʚʝʪˀʝʥʦʩʪʠ ʩʢʣʦʧʘ ʟʥʘʯʘʿʥʠʿʝ 

ʿʝ ʧʦʚʝ˂ʘʥʦ ʧʨʠʩʫʩʪʚʦ ʚʨʩʪʘ Stellaria nemorum ʠ 

Epilobium montanum.  

 

marked in the field.  

Table 20 (Form XX2012.PLV) shows the most 

important characteristics of the sample units (altitude, 

latitude and longitude, assessment date, tree layer cover, 

shrub layer cover,  herb layer cover, mean height of the 

shrub and herb layers, moss cover, barren soil and 

litterfall cover.  

Table 21 (Form XX2012.VEM) contains a list 

of registered plants with their cover percentage for each 

layer.  

Compared to the previous year, there were no 

significant changes in the floristic composition except 

for seasonal variations in the presence and the cover of 

the registered species. The presence of new plant species 

was registered only on the third square unit but it was 

only the occasional presence of Ribes petraeum 

individual plants in the herb layer. This species had been 

registered in the wider area of the sample plot in the 

shrub layer beyond the area designated for  ground flora 

and vegetation surveys. 

Besides, the sample areas recordʝd an increasing 

presence of  Solidago virgaurea, while the openings in 

the canopy increased the presence of Stellaria nemorum 

and Epilobium montanum. 

  
ʉʣʠʢʘ 51. Paris quadrifolia (Oʇ I) 

Figure 51. Paris quadrifolia (SU I) 
ʉʣʠʢʘ 52. Solidago virgaurea (Oʇ II)  

Figure 52. Solidago virgaurea (SUII)  
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ʊʘʙʝʣʘ 20. XX2012. (PLV) ʊʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʝʿ - ʂʦʧʘʦʥʠʢ   

Table 20. XX2012. (PLV) Data on ground vegetation - Kopaonik 
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1 67 1 1 1 2 2 01.06.2016. 43 17 30 20 48 50 35 1 100 40 0.8 15 0.4 80  20 20  

2 67 1 1 2 2 2 27.07.2016. 43 17 30 20 48 50 35 1 100 40 1 20 0.4 95  5 20  

3 67 1 1 3 2 2 14.10.2016. 43 17 30 20 48 50 35 1 100 40 1 15 0.3 90  10 20  

4 67 2 2 1 2 2 01.06.2016. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.4 80  20 30  

5 67 2 2 2 2 2 27.07.2016. 43 17 30 20 48 50 35 1 100 50 1 10 0.4 90  10 40  

6 67 2 2 3 2 2 14.10.2016. 43 17 30 20 48 50 35 1 100 50 1 10 0.3 80  20 50  

7 67 3 3 1 2 2 01.06.2016. 43 17 30 20 48 50 35 1 100 50 1.5 10 0.4 90  10 10  

8 67 3 3 2 2 2 27.07.2016. 43 17 30 20 48 50 35 1 100 50 1.5 10 0.4 95 5 5 10  

9 67 3 3 3 2 2 14.10.2016. 43 17 30 20 48 50 35 1 100 50 1.5 12 0.3 90 5 10 10  

10 67 4 4 1 2 2 01.06.2016. 43 17 30 20 48 50 35 1 100 70 0.7 8 0.4 85 10 15 50  

11 67 4 4 2 2 2 27.07.2016. 43 17 30 20 48 50 35 1 100 50 0.7 10 0.4 95 2 5 30  

12 67 4 4 3 2 2 14.10.2016. 43 17 30 20 48 50 35 1 100 50 0.7 10 0.3 90 1 10 20  
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ʊʘʙʝʣʘ 21. XX2012.(VEM ) ʊʘʙʝʣʘ ʧʨʦʮʝʥʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ - ʂʦʧʘʦʥʠʢ   
Table 21. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik   

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

1.  1 1 1 026.004.001 1 1 40 5  

2.  1 1 1 80.009.007 2 1 15 5  

3.  1 1 1 080.028.002 2 1 0.2 5  

4.  1 1 1 193.004.103 3 1 35 5  

5.  1 1 1 169.096.017 3 1 20 5  

6.  1 1 1 057.006.001 3 1 8 5  

7.  1 1 1 80.009.007 3 1 4 5  

8.  1 1 1 169.091.001 3 1 4 5  

9.  1 1 1 189.002.015 3 1 3 5  

10.  1 1 1 154.021.027 3 1 3 5  

11.  1 1 1 154.027.021 3 1 2 5  

12.  1 1 1 189.002.031 3 1 1 5  

13.  1 1 1 189.002.022 3 1 1 5  

14.  1 1 1 189.002.029 3 1 1 5  

15.  1 1 1 183.047.001 3 1 1 5  

16.  1 1 1 047.008.011 3 1 0.4 5  

17.  1 1 1 183.004.002 3 1 0.2 5  

18.  1 1 1 148.029.017 3 1 0.2 5  

19.  1 1 1 026.004.001 3 1 0.1 5  

20.  1 1 1 080.028.002 3 1 0.1 5  

21.  1 1 2 026.004.001 1 1 40 5  

22.  1 1 2 80.009.007 2 1 20 5  

23.  1 1 2 080.028.002 2 1 0.2 5  

24.  1 1 2 193.004.103 3 1 35 5  

25.  1 1 2 169.096.017 3 1 20 5  

26.  1 1 2 154.027.021 3 1 8 5  

27.  1 1 2 80.009.007 3 1 7 5  

28.  1 1 2 169.091.001 3 1 5 5  

29.  1 1 2 154.021.027 3 1 5 5  

30.  1 1 2 057.006.001 3 1 4 5  

31.  1 1 2 189.002.029 3 1 3 5  

32.  1 1 2 189.002.015 3 1 3 5  

33.  1 1 2 168.001.015 3 1 3 5  

34.  1 1 2 189.002.022 3 1 2 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

35.  1 1 2 169.181.065 3 1 2 5  

36.  1 1 2 169.172.001 3 1 2 5  

37.  1 1 2 189.002.031 3 1 1 5  

38.  1 1 2 183.047.001 3 1 1 5  

39.  1 1 2 123.005.008 3 1 1 5  

40.  1 1 2 047.008.011 3 1 0.4 5  

41.  1 1 2 183.004.002 3 1 0.2 5  

42.  1 1 2 169.003.001 3 1 0.2 5  

43.  1 1 2 026.004.001 3 1 0.1 5  

44.  1 1 2 080.028.002 3 1 0.1 5  

45.  1 1 3 026.004.001 1 1 40 5  

46.  1 1 3 80.009.007 2 1 15 5  

47.  1 1 3 080.028.002 2 1 0.2 5  

48.  1 1 3 193.004.103 3 1 35 5  

49.  1 1 3 80.009.007 3 1 5 5  

50.  1 1 3 169.091.001 3 1 5 5  

51.  1 1 3 154.021.027 3 1 5 5  

52.  1 1 3 189.002.015 3 1 3 5  

53.  1 1 3 189.002.029 3 1 2 5  

54.  1 1 3 189.002.022 3 1 1 5  

55.  1 1 3 169.181.065 3 1 1 5  

56.  1 1 3 057.006.001 3 1 1 5  

57.  1 1 3 169.172.001 3 1 1 5  

58.  1 1 3 168.001.015 3 1 1 5  

59.  1 1 3 123.005.008 3 1 1 5  

60.  1 1 3 189.002.031 3 1 0.5 5  

61.  1 1 3 047.008.011 3 1 0.4 5  

62.  1 1 3 123.005.001 3 1 0.2 5  

63.  1 1 3 169.003.001 3 1 0.2 5  

64.  1 1 3 026.004.001 3 1 0.1 5  

65.  1 1 3 080.028.002 3 1 0.1 5  

66.  2 2 1 26.004.001 1 1 50 5  

67.  2 2 1 26.004.001 2 1 10 5  

68.  2 2 1 80.009.007 2 1 2 5  

69.  2 2 1 193.004.103 3 1 40 5  

70.  2 2 1 80.009.007 3 1 10 5  

71.  2 2 1 169.091.001 3 1 10 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

72.  2 2 1 169.096.017 3 1 7 5  

73.  2 2 1 189.002.022 3 1 5 5  

74.  2 2 1 189.002.015 3 1 5 5  

75.  2 2 1 189.002.029 3 1 5 5  

76.  2 2 1 154.021.027 3 1 4 5  

77.  2 2 1 061.014.001 3 1 3 5  

78.  2 2 1 154.027.021 3 1 2 5  

79.  2 2 1 132.018.006 3 1 1 5  

80.  2 2 1 26.004.001 3 1 1 5  

81.  2 2 1 80.028.002 3 1 1 5  

82.  2 2 1 047.008.011 3 1 0.5 5  

83.  2 2 1 123.005.001 3 1 0.5 5  

84.  2 2 1 151.001.003 3 1 0.3 5  

85.  2 2 1 193.004.007 3 1 0.2 5  

86.  2 2 1 57.006.001 3 1 0.2 5  

87.  2 2 1 80.021.001 3 1 0.2 5  

88.  2 2 1 169.173.030 3 1 0.1 5  

89.  2 2 1 193.016.008 3 1 0.1 5  

90.  2 2 1 26.004.001 1 1 50 5  

91.  2 2 1 26.004.001 2 1 10 5  

92.  2 2 1 80.009.007 2 1 2 5  

93.  2 2 1 193.004.103 3 1 50 5  

94.  2 2 1 80.009.007 3 1 10 5  

95.  2 2 1 169.091.001 3 1 10 5  

96.  2 2 2 189.002.022 3 1 5 5  

97.  2 2 2 189.002.015 3 1 5 5  

98.  2 2 2 189.002.029 3 1 5 5  

99.  2 2 2 169.181.065 3 1 5 5  

100.  2 2 2 154.021.027 3 1 4 5  

101.  2 2 2 154.027.021 3 1 3 5  

102.  2 2 2 109.001.054 3 1 3 5  

103.  2 2 2 169.096.017 3 1 1 5  

104.  2 2 2 57.006.001 3 1 1 5  

105.  2 2 2 132.018.006 3 1 1 5  

106.  2 2 2 26.004.001 3 1 1 5  

107.  2 2 2 80.028.002 3 1 1 5  

108.  2 2 2 169.003.001 3 1 1 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

109.  2 2 2 047.008.011 3 1 0.5 5  

110.  2 2 2 123.005.001 3 1 0.5 5  

111.  2 2 2 168.001.015 3 1 0.5 5  

112.  2 2 2 80.021.001 3 1 0.5 5  

113.  2 2 2 151.001.003 3 1 0.3 5  

114.  2 2 2 169.172.001 3 1 0.3 5  

115.  2 2 2 193.004.007 3 1 0.2 5  

116.  2 2 2 169.173.030 3 1 0.2 5  

117.  2 2 2 193.016.008 3 1 0.1 5  

118.  2 2 3 26.004.001 1 1 50 5  

119.  2 2 3 26.004.001 2 1 10 5  

120.  2 2 3 80.009.007 2 1 2 5  

121.  2 2 3 193.004.103 3 1 50 5  

122.  2 2 3 169.091.001 3 1 10 5  

123.  2 2 3 80.009.007 3 1 8 5  

124.  2 2 3 154.021.027 3 1 7 5  

125.  2 2 3 189.002.015 3 1 5 5  

126.  2 2 3 189.002.029 3 1 4 5  

127.  2 2 3 189.002.022 3 1 3 5  

128.  2 2 3 109.001.054 3 1 3 5  

129.  2 2 3 169.181.065 3 1 2 5  

130.  2 2 3 57.006.001 3 1 1 5  

131.  2 2 3 132.018.006 3 1 1 5  

132.  2 2 3 26.004.001 3 1 1 5  

133.  2 2 3 80.028.002 3 1 1 5  

134.  2 2 3 047.008.011 3 1 0.5 5  

135.  2 2 3 123.005.001 3 1 0.5 5  

136.  2 2 3 80.021.001 3 1 0.4 5  

137.  2 2 3 168.001.015 3 1 0.3 5  

138.  2 2 3 169.172.001 3 1 0.3 5  

139.  2 2 3 193.004.007 3 1 0.2 5  

140.  2 2 3 193.016.008 3 1 0.1 5  

141.  3 3 1 26.004.001 1 1 50 5  

142.  3 3 1 26.004.001 2 1 10 5  

143.  3 3 1 80.009.007 2 1 3 5  

144.  3 3 1 164.001.003 2 1 1 5  

145.  3 3 1 193.004.103 3 1 40 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

146.  3 3 1 189.002.015 3 1 8 5  

147.  3 3 1 189.002.022 3 1 5 5  

148.  3 3 1 189.002.029 3 1 5 5  

149.  3 3 1 154.021.027 3 1 4 5  

150.  3 3 1 80.009.007 3 1 3 5  

151.  3 3 1 193.004.999 3 1 2 2  

152.  3 3 1 26.004.001 3 1 2 5  

153.  3 3 1 169.096.017 3 1 2 5  

154.  3 3 1 164.001.003 3 1 2 5  

155.  3 3 1 154.027.021 3 1 1 5  

156.  3 3 1 109.001.054 3 1 1 5  

157.  3 3 1 047.008.011 3 1 1 5  

158.  3 3 1 132.018.006 3 1 0.5 5  

159.  3 3 1 168.001.015 3 1 0.5 5  

160.  3 3 1 169.181.065 3 1 0.2 5  

161.  3 3 1 077.001.004 3 1 0.2 5  

162.  3 3 1 123.005.001 3 1 0.1 5  

163.  3 3 2 26.004.001 1 1 50 5  

164.  3 3 2 26.004.001 2 1 10 5  

165.  3 3 2 80.009.007 2 1 3 5  

166.  3 3 2 164.001.003 2 1 1 5  

167.  3 3 2 193.004.103 3 1 40 5  

168.  3 3 2 189.002.015 3 1 8 5  

169.  3 3 2 189.002.022 3 1 7 5  

170.  3 3 2 189.002.029 3 1 7 5  

171.  3 3 2 154.021.027 3 1 6 5  

172.  3 3 2 80.009.007 3 1 5 5  

173.  3 3 2 193.004.999 3 1 2 2  

174.  3 3 2 26.004.001 3 1 2 5  

175.  3 3 2 169.096.017 3 1 2 5  

176.  3 3 2 047.008.011 3 1 2 5  

177.  3 3 2 164.001.003 3 1 2 5  

178.  3 3 2 154.027.021 3 1 1 5  

179.  3 3 2 109.001.054 3 1 1 5  

180.  3 3 2 168.001.015 3 1 1 5  

181.  3 3 2 169.181.065 3 1 0.5 5  

182.  3 3 2 132.018.006 3 1 0.5 5  



 

 

84 

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

183.  3 3 2 169.003.001 3 1 0.3 5  

184.  3 3 2 077.001.004 3 1 0.2 5  

185.  3 3 2 123.005.001 3 1 0.1 5  

186.  3 3 3 26.004.001 1 1 50 5  

187.  3 3 3 26.004.001 2 1 12 5  

188.  3 3 3 80.009.007 2 1 2 5  

189.  3 3 3 164.001.003 2 1 1 5  

190.  3 3 3 193.004.103 3 1 40 5  

191.  3 3 3 189.002.015 3 1 8 5  

192.  3 3 3 154.021.027 3 1 6 5  

193.  3 3 3 189.002.022 3 1 4 5  

194.  3 3 3 189.002.029 3 1 4 5  

195.  3 3 3 80.009.007 3 1 4 5  

196.  3 3 3 193.004.999 3 1 2 2  

197.  3 3 3 26.004.001 3 1 2 5  

198.  3 3 3 164.001.003 3 1 2 5  

199.  3 3 3 047.008.011 3 1 1.5 5  

200.  3 3 3 109.001.054 3 1 1 5  

201.  3 3 3 168.001.015 3 1 0.7 5  

202.  3 3 3 132.018.006 3 1 0.5 5  

203.  3 3 3 077.001.004 3 1 0.2 5  

204.  3 3 3 169.181.065 3 1 0.1 5  

205.  4 4 1 26.004.001 1 1 70 5  

206.  4 4 1 80.009.007 2 1 8 5  

207.  4 4 1 164.001.003 2 1 0.2 5  

208.  4 4 1 57.006.001 3 1 20 5  

209.  4 4 1 193.004.103 3 1 15 5  

210.  4 4 1 169.096.017 3 1 10 5  

211.  4 4 1 80.009.007 3 1 8 5  

212.  4 4 1 154.021.027 3 1 8 5  

213.  4 4 1 189.002.015 3 1 3 5  

214.  4 4 1 189.002.031 3 1 2 5  

215.  4 4 1 132.018.006 3 1 2 5  

216.  4 4 1 26.004.001 3 1 2 5  

217.  4 4 1 123.005.001 3 1 2 5  

218.  4 4 1 061.014.001 3 1 2 5  

219.  4 4 1 169.181.065 3 1 0.5 5  



 

 

85 

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

220.  4 4 1 140.005.006 3 1 0.5 5  

221.  4 4 1 80.028.002 3 1 0.4 5  

222.  4 4 1 169.172.001 3 1 0.4 5  

223.  4 4 1 164.001.003 3 1 0.3 5  

224.  4 4 1 193.004.999 3 1 0.2 2  

225.  4 4 1 168.001.015 3 1 0.1 5  

226.  4 4 2 26.004.001 1 1 50 5  

227.  4 4 2 80.009.007 2 1 10 5  

228.  4 4 2 164.001.003 2 1 0.2 5  

229.  4 4 2 57.006.001 3 1 20 5  

230.  4 4 2 193.004.103 3 1 15 5  

231.  4 4 2 169.096.017 3 1 15 5  

232.  4 4 2 154.027.021 3 1 10 5  

233.  4 4 2 80.009.007 3 1 10 5  

234.  4 4 2 154.021.027 3 1 10 5  

235.  4 4 2 123.005.008 3 1 5 5  

236.  4 4 2 123.005.001 3 1 4 5  

237.  4 4 2 189.002.015 3 1 3 5  

238.  4 4 2 132.018.006 3 1 2 5  

239.  4 4 2 26.004.001 3 1 2 5  

240.  4 4 2 169.003.001 3 1 2 5  

241.  4 4 2 189.002.031 3 1 1 5  

242.  4 4 2 169.181.065 3 1 1 5  

243.  4 4 2 140.005.006 3 1 0.5 5  

244.  4 4 2 168.001.015 3 1 0.5 5  

245.  4 4 2 80.028.002 3 1 0.4 5  

246.  4 4 2 169.172.001 3 1 0.4 5  

247.  4 4 2 164.001.003 3 1 0.3 5  

248.  4 4 2 109.001.054 3 1 0.3 5  

249.  4 4 2 193.004.999 3 1 0.2 2  

250.  4 4 3 26.004.001 1 1 50 5  

251.  4 4 3 80.009.007 2 1 10 5  

252.  4 4 3 164.001.003 2 1 0.2 5  

253.  4 4 3 193.004.103 3 1 15 5  

254.  4 4 3 154.021.027 3 1 10 5  

255.  4 4 3 57.006.001 3 1 10 5  

256.  4 4 3 80.009.007 3 1 7 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

257.  4 4 3 189.002.015 3 1 3 5  

258.  4 4 3 123.005.001 3 1 3 5  

259.  4 4 3 132.018.006 3 1 2 5  

260.  4 4 3 26.004.001 3 1 2 5  

261.  4 4 3 123.005.008 3 1 2 5  

262.  4 4 3 169.181.065 3 1 1 5  

263.  4 4 3 169.003.001 3 1 1 5  

264.  4 4 3 189.002.031 3 1 0.5 5  

265.  4 4 3 80.028.002 3 1 0.4 5  

266.  4 4 3 164.001.003 3 1 0.3 5  

267.  4 4 3 193.004.999 3 1 0.2 2  

268.  4 4 3 169.172.001 3 1 0.2 5  

269.  4 4 3 109.001.054 3 1 0.1 5  

270.  4 4 3 168.001.015 3 1 0.1 5  
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11.2. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʅʠʚʦʘ 2 ʎʨʥʠ ʚʨʭ 

 

ʋ 2016. ʛʦʜʠʥʠ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ 

ʅʠʚʦʘ II ï ʎʨʥʠ ʚʨʭ ʠʟʚʨʰʝʥʦ ʿʝ ʧʨʦʫʯʘʚʘˁʝ 

ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ʫ ʪʨʠ ʘʩʧʝʢʪʘ: ʣʝʪˁʠ, ʧʨʦʣʝ˂ʥʠ 

ʠ ʿʝʩʝˁʠ. ʋ ʯʝʪʚʨʪʦʿ ʛʦʜʠʥʠ ʦʩʤʘʪʨʘˁʘ ʠʟʚʨʰʝʥʘ ʩʫ 

ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦ 

ʧʨʝʜʚʠʹʝʥʦʿ ʤʝʪʦʜʠʮʠ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʠ ʦʙʨʘʜʫ 

ʧʦʜʘʪʘʢʘ (International Co-operative Programme on 

Assessment and Monitoring of Air Pollution Effects on 

Forests - ICP Forests). ʆʮʝʥʘ ʧʦʢʨʦʚʥʦʩʪʠ ʧʨʠʩʫʪʥʠʭ 

ʚʨʩʪʘ ʫ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ, ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ 

ʠʟʚʨʰʝʥʘ ʿʝ 02.06.2016. ʛʦʜʠʥʝ, 26.07.2016. ʛʦʜʠʥʝ  ʠ  

13.10.2016. ʛʦʜʠʥʝ ʥʘ ʧʦʩʪʘʚˀʝʥʠʤ ʦʛʣʝʜʥʠʤ 

ʧʘʨʮʝʣʘʤʘ ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ (10 x 10 m), ʯʠʤʝ ʿʝ 

ʫʢʫʧʥʦ ʦʙʫʭʚʘ˂ʝʥʦ 400 mĮ ʧʦʚʨʰʠʥʝ. ʅʘʚʝʜʝʥʝ 

ʧʘʨʮʝʣʝ ʩʫ ʥʘ ʪʝʨʝʥʫ ʚʠʜʥʦ ʦʙʝʣʝʞʝʥʝ. 

ʋ ʪʘʙʝʣʠ 22 (ʆʙʨʘʟʘʮ XX2012.PLV) 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʦʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʦʛʣʝʜʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ (ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ, ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ 

ʠ ʜʫʞʠʥʘ, ʜʘʪʫʤ ʦʮʝʥʝ, ʧʦʢʨʦʚʥʦʩʪ ʩʧʨʘʪʘ ʜʨʚʝ˂ʘ, 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ, ʩʨʝʜˁʘ ʚʠʩʠʥʘ ʩʧʨʘʪʘ 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ, ʧʦʢʨʦʚʥʦʩʪ ʤʘʭʦʚʠʥʘ, 

ʥʝʧʦʢʨʠʚʝʥʠ ʜʝʦ ʟʝʤˀʠʰʪʘ, ʢʘʦ ʠ ʧʦʢʨʠʚʝʥʦʩʪ 

ʟʝʤˀʠʰʪʘ ʣʠʩʥʠʤ  ʦʧʘʜʦʤ). 

ʋ ʪʘʙʝʣʠ 23 (ʆʙʨʘʟʘʮ XX2007.VEM) ʿʝ 

ʧʨʠʢʘʟʘʥ ʩʧʠʩʘʢ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʩʘ ʦʮʝʥʦʤ 

ˁʠʭʦʚʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʦ 

ʩʧʨʘʪʦʚʠʤʘ.  

ʅʘ ʮʝʣʦʢʫʧʥʦʿ ʧʦʚʨʰʠʥʠ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ 

ʪʘʯʢʝ ʅʠʚʦʘ II ï ʎʨʥʠ ʚʨʭ ʿʦʰ ʫʚʝʢ ʩʝ ʦʩʝ˂ʘʿʫ 

ʧʦʩʣʝʜʠʮʝ ʥʝʧʦʚʦˀʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ ʪʦʢʫ 

ʟʠʤʝ 2014. ʛʦʜʠʥʝ, ʢʘʜʘ ʿʝ ʮʝʣʦ ʧʦʜʨʫʯʿʝ ʠʩʪʦʯʥʝ 

ʉʨʙʠʿʝ ʧʦʛʦʜʠʣʘ ʝʣʝʤʝʥʪʘʨʥʘ ʥʝʧʦʛʦʜʘ ʢʦʿʘ ʩʝ 

ʤʘʥʠʬʝʩʪʦʚʘʣʘ ʫ ʚʠʜʫ ʪʘʣʦʞʝˁʘ ʚʝʣʠʢʠʭ ʢʦʣʦʯʠʥʘ 

ʣʝʜʘ ʥʘ ʰʫʤʩʢʦʤ ʜʨʚʝ˂ʫ. ʋʩʣʝʜ ʦʚʝ ʥʝʧʦʛʦʜʝ ʜʦʰʣʦ 

ʿʝ ʜʦ ʚʝʣʠʢʠʭ ʣʦʤʦʚʘ ʠ ʠʟʚʘʣʘ ʩʪʘʙʘʣʘ ʙʫʢʚʝ. ʅʠ ʜʦ 

ʩʘʜʘ ʩʝ ʙʫʢʦʚʘ ʩʪʘʙʣʘ ʥʠʩʫ ʫʩʧʝʣʘ ʨʝʚʠʪʘʣʠʟʦʚʘʪʠ ʠ 

ʦʙʥʦʚʠʪʠ ʩʚʦʿʝ ʢʨʦʰˁʝ, ʪʘʢʦ ʜʘ ʿʝ ʥʘ ʮʝʣʦʢʫʧʥʦʿ 

ʧʦʩʤʘʪʨʘʥʦʿ ʧʦʚʨʰʠʥʠ ʩʢʣʦʧ ʿʦʰ ʫʚʝʢ ʠʟʫʟʝʪʥʦ 

ʦʪʚʦʨʝʥ, ʘ ʥʘ ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ ʯʘʢ ʠ ʧʨʝʢʠʥʫʪ.   

ʆʚʦ ʩʝ ʦʜʨʘʟʠʣʦ ʥʘ ʧʦʚʝ˂ʘʥʫ ʙʨʦʿʥʦʩʪ 

ʦʜʨʝʹʝʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʘ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ. ʋ ʧʨʚʦʤ 

ʨʝʜʫ ʧʦʚʝ˂ʘʣʘ ʩʝ ʙʨʦʿʥʦʩʪ-ʧʦʢʨʦʚʥʦʩʪ ʢʫʧʠʥʝ (Rubus 

hirtus), ʢʦʿʘ ʩʘʜʘ ʛʦʪʦʚʦ ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʝʢʨʠʚʘ 

ʦʛʣʝʜʥʫ ʧʦʚʨʰʠʥʫ. ʀʩʪʦʚʨʝʤʝʥʦ ʩʝ ʧʦʚʝ˂ʘʣʘ ʠ 

ʙʨʦʿʥʦʩʪ-ʧʦʢʨʦʚʥʦʩʪ ʚʨʙʦʚʠʮʝ (Epilobium 

angustifolium), ʢʘʦ ʧʦʯʝʪʥʦʛ ʩʪʘʜʠʿʫʤʘ ʫ ʩʫʢʮʝʩʠʿʠ 

ʚʝʛʝʪʘʮʠʿʝ ʧʦʩʣʝ ʝʣʝʤʝʥʪʘʨʥʠʭ ʥʝʧʦʛʦʜʘ. ʋ 

ʩʘʩʪʦʿʠʥʫ ʩʝ ʪʘʢʦʹʝ ʥʘʩʝʣʠʣʘ ʠ ʧʠʦʥʠʨʩʢʘ ʚʨʩʪʘ - 

ʙʨʝʟʘ (Betula verrucosa), ʢʦʿʘ ʜʦ ʩʘʜʘ ʥʘ ʦʛʣʝʜʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ. 

ʂʘʦ ʧʦʩʣʝʜʠʮʘ ʚʝʣʠʢʝ ʧʦʢʨʦʚʥʦʩʪʠ ʢʫʧʠʥʝ 

(Rubus hirtus), ʩʤʘˁʝʥ ʿʝ ʧʦʜʤʣʘʜʘʢ ʙʫʢʚʝ (Fagus 

11.2 ̀Crni Vrh ` Level II sample plot 

 

The survey of ground vegetation on the level II 

sample plot on Crni Vrh in 2016 was done in spring, 

summer and autumn. Floristic and vegetation surveys 

were again carried out according to the prescribed 

methodology for data collection and processing 

(International Co-operative Programme on Assessment 

and Monitoring of Air Pollution Effects on Forests - ICP 

Forests). The assessments of species cover in the tree, 

shrub and herb  layers were done on June 2
nd

, 2016, then 

on July 26
th
, 2016 and finally on October 13

th
, 2016, on 

previously established square sample units (10 x 10 m), 

which cover an area of 400 mĮ. These units were visibly 

marked in the field.  

Table 22 (Form XX2012.PLV) shows the most 

important characteristics of the sample units (altitude, 

latitude and longitude, assessment date, tree layer cover, 

shrub layer cover,  herb layer cover, mean height of the 

shrub and herb layers, moss cover, barren soil and 

litterfall cover.  

Table 23 (Form XX2012.VEM) contains a list 

of registered plants with their cover percentage for each 

layer.  

The entire surface of the Level II sample plot on 

Crni Vrh was still recovering from the effects of 

unfavorable weather conditions during the winter of 

2014, when the entire area of eastern Serbia was hit by a 

natural disaster that resulted in the deposition of large 

quantities of ice on forest trees. The disaster also left a 

great number of broken or fallen beech trees behind it. 

These beech trees have not revitalized and renewed their 

crowns yet, thus the canopy of the entire sample plot is 

still very thin and in some places even open. 

This state caused an increased number of certain 

representatives of herb layer flora. Above all, the 

abundance-cover of blackberry (Rubus hirtus) increased. 

Now, it almost completely covers the area of the sample 

plot. At the same time, the abundance-cover of fireweed 

(Epilobium angustifolium) increased, as well as the 

abundance of the initial stages in the succession of 

vegetation after natural disasters. The stand was also 

colonized by white birch (Betula verrucosa), which as a 

pioneer species had not been previously registered on 

the sample plot. 

The great abundance of blackberry (Rubus 

hirtus) reduced the Balkan beech (Fagus moesiaca) 

offspring. Due to the great weed coverage, the natural 

regeneration of the main species - Fagus moesiaca will 

be difficul t in the forthcoming period. 
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moesiaca). ɿʙʦʛ ʚʝʣʠʢʝ ʟʘʢʦʨʦʚˀʝʥʦʩʪʠ ʧʦʚʨʰʠʥʝ 

ʧʨʠʨʦʜʥʦ ʦʙʥʘʚˀʘˁʝ ʛʣʘʚʥʝ ʚʨʩʪʝ -Fagus moesiaca 

˂ʝ ʠ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʙʠʪʠ ʦʪʝʞʘʥʦ. 

 

 

  

ʉʣʠʢʘ 53. Oxalis acetosella (ʆʇ I) 

Figure 53. Oxalis acetosella (SU I) 
ʉʣʠʢʘ 54. Polygonatum multiflorum (ʆʇ III)  

Figure 54. Polygonatum multiflorum (SU III) 
 

 

,, 
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ʊʘʙʝʣʘ 22.  XX2012. (PLV) ʊʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʝʿ ï ʎʨʥʠ ʚʨʭ 

Table 22. XX2012. (PLV) Data on ground vegetation ï Crni vrh 
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1 67 1 1 1 2 2 02.06.2016. 44 07 55 21 58 38 19 1 100 30 0.7 5 0.4 80  20 90  

2 67 1 1 2 2 2 26.07.2016. 44 07 55 21 58 38 19 1 100 30 0.8 5 0.4 95  5 80  

3 67 1 1 3 2 2 13.10.2016. 44 07 55 21 58 38 19 1 100 25 0.8 5 0.3 90  10 90  

4 67 2 2 1 2 2 02.06.2016. 44 07 55 21 58 38 19 1 100 30 1 15 0.4 75  25 90  

5 67 2 2 2 2 2 26.07.2016. 44 07 55 21 58 38 19 1 100 30 1.2 17 0.4 95  5 80  

6 67 2 2 3 2 2 13.10.2016. 44 07 55 21 58 38 19 1 100 30 1.2 17 0.3 85  15 90  

7 67 3 3 1 2 2 02.06.2016. 44 07 55 21 58 38 19 1 100 70 1 10 0.4 90  10 90  

8 67 3 3 2 2 2 26.07.2016. 44 07 55 21 58 38 19 1 100 70 1 10 0.4 95  5 80  

9 67 3 3 3 2 2 13.10.2016. 44 07 55 21 58 38 19 1 100 70 1 10 0.3 90  10 85  

10 67 4 4 1 2 2 02.06.2016. 44 07 55 21 58 38 19 1 100 50 0.6 5 0.4 90  10 90  

11 67 4 4 2 2 2 26.07.2016. 44 07 55 21 58 38 19 1 100 50 0.8 5 0.4 95  5 75  

12 67 4 4 3 2 2 13.10.2016. 44 07 55 21 58 38 19 1 100 50 0.8 5 0.3 90  10 80  
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ʊʘʙʝʣʘ 23. XX2012.(VEM ) ʊʘʙʝʣʘ ʧʨʦʮʝʥʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ï ʎʨʥʠ ʚʨʭ 

Table 23. XX2012.(VEM) Ground vegetation assessments ï Crni vrh 

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

1.  1 1 1 036.001.001 1 1 30 5  

2.  1 1 1 036.001.001 2 1 5 5  

3.  1 1 1 095.001.005 2 1 0.3 5  

4.  1 1 1 080.035.014 2 1 0.3 5  

5.  1 1 1 080.009.074 3 1 80 5  

6.  1 1 1 036.001.001 3 1 20 5  

7.  1 1 1 123.005.001 3 1 1 5  

8.  1 1 1 183.049.003 3 1 0.4 5  

9.  1 1 1 151.012.001 3 1 2 5  

10.  1 1 1 095.001.005 3 1 0.2 5  

11.  1 1 1 082.001.006 3 1 0.1 5  

12.  1 1 2 036.001.001 1 1 30 5  

13.  1 1 2 036.001.001 2 1 5 5  

14.  1 1 2 095.001.005 2 1 0.3 5  

15.  1 1 2 080.035.014 2 1 0.3 5  

16.  1 1 2 080.009.074 3 1 95 5  

17.  1 1 2 036.001.001 3 1 10 5  

18.  1 1 2 123.005.001 3 1 1 5  

19.  1 1 2 183.049.003 3 1 0.4 5  

20.  1 1 2 151.012.001 3 1 2 5  

21.  1 1 2 095.001.005 3 1 0.2 5  

22.  1 1 2 082.001.006 3 1 0.1 5  

23.  1 1 3 036.001.001 1 1 25 5  

24.  1 1 3 036.001.001 2 1 5 5  

25.  1 1 3 095.001.005 2 1 0.3 5  

26.  1 1 3 080.035.014 2 1 0.3 5  

27.  1 1 3 080.009.074 3 1 80 5  

28.  1 1 3 036.001.001 3 1 10 5  

29.  1 1 3 151.012.001 3 1 2 5  

30.  1 1 3 123.005.001 3 1 1 5  

31.  1 1 3 183.049.003 3 1 0.4 5  

32.  1 1 3 095.001.005 3 1 0.2 5  

33.  1 1 3 082.001.006 3 1 0.2 5  

34.  2 2 1 036.001.001 1 1 30 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

35.  2 2 1 036.001.001 2 1 15 5  

36.  2 2 1 095.001.005 2 1 0.4 5  

37.  2 2 1 080.009.074 3 1 70 5  

38.  2 2 1 036.001.001 3 1 20 5  

39.  2 2 1 080.035.014 3 1 0.2 5  

40.  2 2 1 095.001.005 3 1 0.5 5  

41.  2 2 1 082.001.006 3 1 0.1 5  

42.  2 2 1 123.005.001 3 1 0.8 5  

43.  2 2 2 036.001.001 1 1 30 5  

44.  2 2 2 036.001.001 2 1 17 5  

45.  2 2 2 095.001.005 2 1 0.4 5  

46.  2 2 2 080.009.074 3 1 95 5  

47.  2 2 2 036.001.001 3 1 15 5  

48.  2 2 2 080.035.014 3 1 0.2 5  

49.  2 2 2 095.001.005 3 1 5 5  

50.  2 2 2 082.001.006 3 1 0.1 5  

51.  2 2 2 123.005.001 3 1 1 5  

52.  2 2 3 036.001.001 1 1 30 5  

53.  2 2 3 036.001.001 2 1 17 5  

54.  2 2 3 095.001.005 2 1 0.4 5  

55.  2 2 3 080.009.074 3 1 90 5  

56.  2 2 3 036.001.001 3 1 15 5  

57.  2 2 3 095.001.005 3 1 5 5  

58.  2 2 3 080.035.014 3 1 0.2 5  

59.  2 2 3 082.001.006 3 1 0.1 5  

60.  2 2 3 123.005.001 3 1 0.1 5  

61.  2 2 3 034.001.001 3 1 0.1 5  

62.  2 2 3 169.172.001 3 1 0.1 5  

63.  3 3 1 036.001.001 2 1 10 5  

64.  3 3 1 095.001.005 2 1 1.5 5  

65.  3 3 1 080.009.074 3 1 85 5  

66.  3 3 1 036.001.001 3 1 30 5  

67.  3 3 1 183.046.004 3 1 1 5  

68.  3 3 1 057.002.002 3 1 0.1 5  

69.  3 3 1 095.001.005 3 1 0.8 5  

70.  3 3 2 036.001.001 2 1 10 5  

71.  3 3 2 095.001.005 2 1 1.5 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

72.  3 3 2 080.009.074 3 1 95 5  

73.  3 3 2 036.001.001 3 1 20 5  

74.  3 3 2 183.046.004 3 1 1 5  

75.  3 3 2 057.002.002 3 1 0.1 5  

76.  3 3 2 095.001.005 3 1 0.8 5  

77.  3 3 3 036.001.001 2 1 10 5  

78.  3 3 3 095.001.005 2 1 1.5 5  

79.  3 3 3 080.009.074 3 1 90 5  

80.  3 3 3 036.001.001 3 1 15 5  

81.  3 3 3 095.001.005 3 1 0.8 5  

82.  3 3 3 183.046.004 3 1 0.5 5  

83.  3 3 3 057.002.002 3 1 0.1 5  

84.  4 4 1 036.001.001 1 1 50 5  

85.  4 4 1 036.001.001 2 1 3 5  

86.  4 4 1 095.001.005 2 1 2 5  

87.  4 4 1 164.001.002 2 1 1 5  

88.  4 4 1 080.035.007 2 1 0.2 5  

89.  4 4 1 080.035.014 2 1 0.4 5  

90.  4 4 1 080.035.014 3 1 0.4 5  

91.  4 4 1 080.009.074 3 1 85 5  

92.  4 4 1 036.001.001 3 1 15 5  

93.  4 4 1 151.012.001 3 1 3 5  

94.  4 4 1 082.001.006 3 1 0.4 5  

95.  4 4 1 151.010.006 3 1 0.2 5  

96.  4 4 2 036.001.001 1 1 50 5  

97.  4 4 2 036.001.001 2 1 3 5  

98.  4 4 2 095.001.005 2 1 2 5  

99.  4 4 2 164.001.002 2 1 1 5  

100.  4 4 2 080.035.007 2 1 0.2 5  

101.  4 4 2 080.035.014 2 1 0.4 5  

102.  4 4 2 080.035.014 3 1 0.4 5  

103.  4 4 2 080.009.074 3 1 95 5  

104.  4 4 2 036.001.001 3 1 8 5  

105.  4 4 2 151.012.001 3 1 2 5  

106.  4 4 2 082.001.006 3 1 0.4 5  

107.  4 4 2 151.010.006 3 1 0.2 5  

108.  4 4 3 036.001.001 1 1 50 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number of 

samples 

ɹʨʦʿ ʦʮʝʥʝ 

Survey 

number 

ɺʨʩʪʘ 

 Species code 

ʉʧʨʘʪ 

Layer 
ʇʦʜʣʦʛʘ\Substrate 

ʇʦʢʨʦʚʥʦʩʪ (%) 

Cover of the species 

(%) 

ʅʠʚʦ 

ʜʝʪʝʨʤʠʥʘʮʠʿʝ 

Level of 

determination 

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ 

Other observations 

109.  4 4 3 036.001.001 2 1 3 5  

110.  4 4 3 095.001.005 2 1 2 5  

111.  4 4 3 164.001.002 2 1 1 5  

112.  4 4 3 080.035.014 2 1 0.4 5  

113.  4 4 3 080.035.007 2 1 0.2 5  

114.  4 4 3 080.009.074 3 1 90 5  

115.  4 4 3 036.001.001 3 1 8 5  

116.  4 4 3 151.012.001 3 1 2 5  

117.  4 4 3 080.035.014 3 1 0.4 5  

118.  4 4 3 082.001.006 3 1 0.4 5  

119.  4 4 3 151.010.006 3 1 0.1 5  

 




