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1. ʋɺʆɼ 

 

ʇʨʦʛʨʘʤ ICP ʟʘ ʰʫʤʝ (ʄʝʹʫʥʘʨʦʜʥʠ 

ʢʦʦʧʝʨʘʮʠʦʥʠ ʧʨʦʛʨʘʤ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ 

ɽʚʨʦʧʝ) ʩʝ ʦʜʚʠʿʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʦʜ 2003. ʛʦʜʠʥʝ ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ. ʇʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ ʅʠʚʦʘ I 

ʦʚʦʛ ʧʨʦʛʨʘʤʘ ʧʨʚʝʥʩʪʚʝʥʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʦʩʤʘʪʨʘˁʝ 

ʠ ʧʨʦʮʝʥʫ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʦʙʝʟʙʦʿʘʚʘˁʘ ʢʨʫʥʘ ʜʨʚʝ˂ʘ 

ʥʘ ʦʜʨʝʹʝʥʠʤ ʧʘʨʮʝʣʘʤʘ ɹʀʊ, ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ 

ʪʘʯʢʘʤʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʦʨʝʜ 

ʦʩʪʘʣʠʭ ʦʩʤʘʪʨʘˁʘ ʧʨʝʤʘ ʄʘʥʫʘʣʫ  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 5000  

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  ʄʠʥʠʩʪʘʨʩʪʚʫ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʰʫʤʘʨʩʪʚʘ 

ʠ ʚʦʜʦʧʨʠʚʨʝʜʝ - 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 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 

1. INTRODUCTION  

 

ICP Forests Programme (International 

Cooperative Programme on Forest Condition 

Monitoring) has been performed continuosly since 2003 

in the Republic of Serbia. The Level I forest condition 

monitoring of this programme mainly refers to the 

observation and assessment of defoliation and 

discoloration of tree crowns on certain areas of the 

sample plots in the Republic of Serbia, along with other 

observations according to the ICP Forests Manual. Since 

the system of  forest condition monitoring has been 

integrated into the state forestry environment, several 

institutions with their associates take part in the 

programme, under the coordination of the Forest 

Directorate and The National Focal Centre (NFC) for the 

forest condition monitoring at the Institute of Forestry. 

An example of this cooperation is CLRTAP
1
 programme 

(Convention on Long-Range Transboundary Air 

Pollution), which was established 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 vegetation period, 

compiles a report and submits it to the Ministry of 

Agriculture, Forestry, and Water Management  - Forest 

Direcorate. An annual report on forest condition on the 

sample plots in Serbia is also submitted in English to the 

Programme Coordinating Centre of ICP Forests in 

Hamburg, Germany. 

 

2. MONITORING ACTIVITIES - LEVEL I  

 

Level I network was established for monitoring   

health conditions of forests,  their  large-scale spatial and 

temporal changes as well as the  changes over a 

specified time period. The system of this level of  

monitoring adequately covers the most important forests 

in Europe. The Level I network contains approximately 

6.000 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 

                                                 
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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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).  

regional levels. Within the Level I the following 

parameters were monitored: crown condition, chemical 

characteristics of the soil and nutrition of the forest trees. 

 

3. METHODS AND CRITERIA  

 

According to the coordinate grid of sample 

plots, a sample plot is a plot with a rod of a vivid color 

in its centre. Samples of trees 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 

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 

Four subplots oriented along the main compass 

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

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

nearest to the subplot centre are selected as sample trees, 

resulting into 24 sample trees per plot.The tree samples 

include all tree species, provided that they have  a 

minimum height of 60cm. The crown canopy classes, 

after Kraft (dominant, co-dominant, subdominant, 

suppressed and dying) are used as a criterion for 

selecting the trees, but only the trees without 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 permanent observation plot is called a sample 

plot. It consists of the centre, which is determined 

according to the coordinates, and marked in the field 

with a metal rod. At the distance of 25 m from the 

centre, in the direction of the 4 cardinal points, 6 trees, 
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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 

ʄʘʥʫʘʣʫ ICP ʟʘ ʰʫʤʝ ʦʜ 2012.ʛʦʜʠʥʝ ʠʟʨʘʞʘʚʘ 

ʢʣʘʩʘʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʜʦʢ ʩʝ ʧʨʦʮʝʥʘ ʧʨʦʤʝʥʝ ʙʦʿʝ ʠ 

ʢʦʤʙʠʥʦʚʘʥʘ ʧʨʦʮʝʥʘ ʦʰʪʝ˂ʝˁʘ ʚʠʰʝ ʥʝ ʨʘʜʠ.  

marked with the numbers 1-6 are singled out. 

 

 

Crown condition  

 

Within the national and transnational research 

(Level I) and according to 2012 ICP Forests Manual,  

crown state is expressed in the classes of defoliation, 

while the assessment of colour change and the combined 

damage estimate are not carried out any longer. 

 

                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 in 5 groups of uneven range (Table 1). 
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4. ʇʈɸɴɽɳɽ ʉʊɸɳɸ ʐʋʄɸ ʋ ʈɽʇʋɹʃʀʎʀ    

    ʉʈɹʀɱʀ 2013. ɻʆɼʀʅɽ ʅʀɺʆ I 

 

ʇʨʝʤʘ ʧʨʦʛʨʘʤʫ ʨʘʜʘ ʚʠʟʫʝʣʥʦ ʦʩʤʘʪʨʘˁʝ ʥʘ 

ʪʝʨʝʥʫ ʿʝ ʠʟʚʨʰʝʥʦ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʧʨʝʤʘ ʄʘʥʫʘʣʫ ICP ʟʘ ʰʫʤʝ ʟʘ 2013. 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 2013. 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. 

ʅʘ ʩʣʠʮʠ 3 ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʨʘʩʧʦʨʝʜʘ 

ʙʠʦʠʜʠʢʘʮʠʿʢʠʭ 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 

ICP 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 (Global Position System) ʨʫʯʥʠʭ ʫʨʝʹʘʿʘ ʧʘ ʜʦ 

ʫʥʦʩʘ ʧʦʜʘʪʘʢʘ ʫ ɻʀʉ ʩʠʩʪʝʤ, ʠʟʨʘʜʝ ʘʥʘʣʠʟʘ, 

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

ʧʦ ɻʀʉ ʧʨʦʮʝʜʫʨʠ.  

4. FOREST CONDITION MONITORING IN THE   

    REPUBLIC OF SERBIA IN 2013 - LEVEL I  

 

Visual monitoring, which was conducted 

according to the ICP Forests Manual for 2013 in the 

period from June to September on the territory of the 

Republic of Serbia, 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 nutritional condition of 

forest trees ï foliar analysis. Level I monitoring in 2013 

was carried out by researchers and experts from the 

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

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

Lowland Forestry and Environment, Novi Sad and 

S.E.`Vojvodinaforests`.  

Figure 3 shows the distribution of Level I and 

Level II sample plots on the territory of The 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 

procedure that provides the most 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 in 

the GIS system, making analyses and models and data 

storing (Neveniĺ at al ., 2011). 
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ʉʣʠʢʘ 3. ʈʘʩʧʦʨʝʜ ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦ 1 ʠ ʅʠʚʦ 2 ʥʘ ʪʝʨʠʪʦʨʠʿʠ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ 2013 ʛʦʜʠʥʠ ï ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʘʧʣʠʢʘʮʠʿʘ (Orig.) 

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

Republic of Serbia in 2013 ï Geographic Information  

System application (Orig.) 

 

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 6. 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. 

For the practical application of GIS, Coorinate 

Reference System (CRS) is used. 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 in 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 were specified and 

entered into the coordinate system. Figure 6 shows the 

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 datum 
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4.1. ɹʀʆʀʅɼʀʂɸʎʀɱʉʂɽ ʊɸʏʂɽ ʅʀɺʆ 1 

 

ʋ ʪʦʢʫ 2013. ʛʦʜʠʥʝ ʥʘ ʩʚʠʤ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʠʟʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʝʚʠʜʝʥʪʠʨʘʥʘ ʩʫ ʩʚʘ 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. ʉʘʩʪʘʚˀʝʥʠ ʩʫ ʠ 

ʦʙʘʚʝʟʥʠ ʟʘʧʠʩʥʠʮʠ, ʥʘʧʨʘʚˀʝʥʠ ʥʘʢʦʥ ʦʙʠʣʘʩʢʘ 

ɹʀʊ, ʦʜ ʩʪʨʘʥʝ ʥʘʜʣʝʞʥʝ ʨʝʧʫʙʣʠʯʢʝ ʰʫʤʘʨʩʢʝ 

ʠʥʩʧʝʢʮʠʿʝ, ʛʜʝ ʩʫ ʫʟ ʜʘʪʫʤʝ ʦʙʠʣʘʩʢʘ ʠ ʠʤʝʥʘ 

ʧʨʠʩʫʪʥʠʭ, ʫʢʨʘʪʢʦ ʥʘʚʝʜʝʥʘ ʥʘʿʚʘʞʥʠʿʘ ʟʘʧʘʞʘˁʘ ʠ 

ʦʮʝʥʝ ʦ ʦʙʘʚˀʝʥʠʤ ʪʝʨʝʥʩʢʠʤ ʧʦʩʣʦʚʠʤʘ. 

ʋ ʧʦʪʧʫʥʦʩʪʠ ʩʫ ʠʟʚʨʰʝʥʠ ʨʘʜʦʚʠ ʧʨʝʤʘ 

ʧʨʦʧʠʩʘʥʠʤ ʥʦʨʤʘʤʘ ʠʟ ʄʘʥʫʘʣʘ, ʪʘʢʦ ʜʘ ʿʝ 2013. 

ʛʦʜʠʥʝ ʦʙʘʚˀʝʥʘ ʩʘʤʦ ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ, (ʦʩʪʘʣʘ 

ʦʩʤʘʪʨʘˁʘ ʠ ʘʥʘʣʠʟʝ ʫʨʘʹʝʥʝ ʩʫ 2004. ʛʦʜʠʥʝ). 

ʅʘʮʠʦʥʘʣʥʠ ʬʦʢʘʣ ʮʝʥʪʘʨ ʿʝ ʫʨʝʜʥʦ ʜʦʩʪʘʚʠʦ 

ʨʝʟʫʣʪʘʪʝ ʠ ʠʟʚʝʰʪʘʿ ʋʧʨʘʚʠ ʟʘ ʰʫʤʝ ʠ ʛʣʘʚʥʦʤ 

ʩʝʜʠʰʪʫ PCC ICP ʟʘ ʰʫʤʝ ʫ ʍʘʤʙʫʨʛʫ (ɸʥʝʢʩ 3).   

ʈʘʜ ʥʘ ʦʧʩʝʨʚʘʮʠʿʠ ʩʪʘʙʘʣʘ, ʧʨʦʮʝʥʘ ʩʪʘˁʘ 

ʢʨʫʥʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʟʘʧʦʯʝʦ ʿʝ 

12.06.2013. ʛʦʜʠʥʝ ʫ ʅʇ ʂʦʧʘʦʥʠʢ ʥʘ ɹʀʊ 65 ʠ 419, 

ʘ ʟʘʚʨʰʝʥ ʿʝ 4.10.2013. ʛʦʜʠʥʝ ʩʘ ɹʀʊ 97 ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʐɻ Ăɺʨʘˁʝ. 

ʇʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʩʘ ʪʝʨʝʥʘ ʦʙʨʘʹʝʥʠ ʩʫ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʀʥʩʪʠʪʫʪʘ.  

 

4.2. ɿɸʉʊʋʇɲɽʅʆʉʊ ɼʈɺɽɴɸ  ʅɸ  

       ɹʀʆʀʅɼʀʂɸʎʀɱʉʂʀʄ ʊɸʏʂɸʄɸ 

 

ʋ 2013. ʛʦʜʠʥʠ ʫʨʘʹʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ 

ʰʫʤʩʢʠʭ ʚʨʩʪʘ ʥʘ 117 ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ. 

ʇʨʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʧʨʘ˂ʝˁʝ ʦʰʪʝ˂ʝˁʘ 

ʧʨʦʫʟʨʦʢʦʚʘʥʠʭ ʙʠʦʪʠʯʢʠʤ ʠ ʘʙʠʦʪʠʯʢʠʤ 

ʬʘʢʪʦʨʠʤʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʥʘ ʫʢʫʧʥʦ 2794 ʩʪʘʙʘʣʘ.  

ɿʘʩʪʫʧˀʝʥʦʩʪ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ 

ʛʨʘʬʠʢʦʥʫ 1. ɹʫʢʚʘ ʿʝ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʚʨʩʪʘ ʩʘ 833 

ʩʪʘʙʘʣʘ, ʘ ʩʣʝʜʝ ʭʨʘʩʪʦʚʠ. ʍʨʘʩʪ ʮʝʨ ʿʝ ʟʘʩʪʫʧˁʝʥ ʩʘ 

516, ʩʣʘʜʫʥ ʩʘ 368, ʘ ʢʠʪˁʘʢ ʩʘ 161 ʩʪʘʙʘʣʘ. ɻʨʘʙ ʿʝ 

ʟʘʩʪʫʧˀʝʥ ʩʘ 117 ʩʪʘʙʘʣʘ, ʘ ʦʩʪʘʣʠ ʣʠʰ˂ʘʨʠ ʩʘ 

ʫʢʫʧʥʦ 461 ʩʪʘʙʘʣʘ.  

ʆʜ ʫʢʫʧʥʦ 338 ʯʝʪʠʥʘʨʩʢʠʭ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʿʝ ʩʤʨʯʘ 

ʩʘ 146 ʩʪʘʙʣʘ. ɱʝʣʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʩʘ 69, ʮʨʥʠ ʙʦʨ ʩʘ 

67, ʘ ʙʝʣʠ ʙʦʨ ʩʘ 56 ʩʪʘʙʣʘ.  

ɹʨʦʿ ʩʪʘʙʘʣʘ ʧʦ ʚʨʩʪʘʤʘ ʥʝʟʥʘʪʥʦ ʚʘʨʠʨʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʫ ʛʦʜʠʥʫ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ. 

4.1. SAMPLE PLOTS ï LEVEL I  

 
 

This year defoliation was assessed on all sample 

plots and the damage was recorded and classified. The 

following  report uses data from the field forms - reports 

filled by researchers from the Institute of Forestry in 

Belgrade and the Institute for Lowland Forestry and 

Environment in Novi Sad, who were accompanied by 

experts, forest inspectors, forest engineers and 

technicians responsible for the particular sample plot 

locality or area. 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 completed field activities.  

The activities were carried out in complete 

accordance with the standards of the Manual. Therefore, 

only the crown condition was assessed in 2013 (other 

observations and analyses were carried out in 2004).  

The National Focal Center (NFC) submitted the 

results and the required report to the Forestry Directorate 

(Ministry of Agriculture, Forestry, and Water 

Management), as well as to PCC ICP with its 

headquarters in Hamburg (Annex 3).  

Tree monitoring and crown condition 

assessment started on June 12
th

 , 2013 in the NP 

Kopaonik, on sample plots 65 and 419 and ended in the 

in FM `Vranjè  on October 4
th
, 2013, on sample plot 97.  

The field data obtained on the sample plots were 

processed in the laboratory of the Institute. 

 

 

4.2. NUMBER OF TREES ON THE SAMPLE  

       PLOTS 

 

 

In 2013, the condition of forest tree species was 

assessed on 117 sample plots. Defoliation was assessed 

and the damage caused by biotic and abiotic factors 

identified and monitored on 2794 trees.  

Graph 1 shows the number of tree species on the 

sample plots. Beech is the most common species (833 

trees), followed by different oak species. There were 516 

trees of Turkey oak, 368 of Hungarian oak, and 161 of 

sessile oak. There were also 117 hornbeam trees, while 

the remaining 461 trees belong to other broadleaved 

species.  

Out of 338 conifers on the sample plots, spruce 

is the most common species with 146 trees. Firs account 

for 69 trees, Austrian pines for 67, and Scots pines for 

56.  

The number of trees per species is 

insignificantly different from the figures in the previous 

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

Graph 1. Abundance of tree species on sample plots 
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4.3. ʇʈʆʎɽʅɸ ʉʊɸɳɸ ʂʈʋʅɸ ɼʈɺɽɴɸ ʋ 2013.                                                                                                         

        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˂ʠʪ ʩʘʛʣʝʜʘʚʘˁʝ ʟʘʚʠʩʥʦʩʪʠ 

ʚʠʪʘʣʥʦʩʪʠ ʙʠˀʘʢʘ ʦʜ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ. ʊʝʢʩʪʫʘʣʥʦ, 

ʪʘʙʝʣʘʤʘ ʠ ʛʨʘʬʠʯʢʠ ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ 

ʩʚʠʤ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2013. ʛʦʜʠʥʠ.  

 

4.3.1. ɼɽʌʆʃʀɱɸʎʀɱɸ - ʃʀʐɴɸʈʀ ʋ 2013.  

           ɻʆɼʀʅʀ  
 

ʋ ʪʘʙʝʣʠ 2 ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 2 ʜʘʪʦ ʿʝ ʩʪʘˁʝ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʢʦʿʝ ʩʫ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 

ʉʨʙʠʿʠ.  

ʋ 2013. ʛʦʜʠʥʠ ʛʨʘʙ ʿʝ ʠʤʘʦ ʥʘʿʚʝ˂ʠ 

ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʥʠʩʫ ʨʝʛʠʩʪʨʦʚʘʥʠ 

ʟʥʘʢʦʚʠ ʜʝʬʦʣʠʿʮʠʿʝ (74.4 %). ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ 

ʦʚʫ ʛʦʜʠʥʫ ʿʝ ʪʦ ʜʘ ʩʫ ʩʚʝ ʚʨʩʪʝ ʠʤʘʣʝ ʫʿʝʜʥʘʯʝʥʝ 

ʚʨʝʜʥʦʩʪʠ ʩʫʤʝ ʧʨʦʮʝʥʘʪʘ ʩʪʘʙʘʣʘ ʠʟ ʢʘʪʝʛʦʨʠʿʘ 

ʥʝʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʩʣʘʙʘ ʜʝʬʦʣʠʿʘʮʠʿʘ.   

4.3 ASSESSMENT OF TREE CROWN  

       CONDITION IN 201 3 

The purpose of the crown condition assessment 

is not to determine any cause-effect relationships. 

However, collecting these data over a longer time period 

and correlating them with stand characteristics will give 

us a deeper insight into the causes of forest decline 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 dependence of plant vitality on environmental 

conditions. Defoliation in 2013 is presented for all 

sample plots in the form of text, tables, and graphs  

 

 

 

4.3.1. DEFOLIATION -BROADLEAVES IN 2013 

 

Table 4 and Graph 2 present the state of 

defoliation of the most common broadleaved species on 

the sample plots in Serbia. 

Hornbeam was in 2013 the species with the 

highest percentage of trees with no signs of defoliation 

(74.4%). It should be noted that all species had very 

similar percentages of trees in the classes of no 

defoliation and slight defoliation in this year`s 

assessment of defoliation. 

         

 

         ʊʘʙʝʣʘ 2. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʣʠʰ˂ʘʨʠ ʫ 2013. ʛʦʜʠʥʠ 

         Table 2. Defoliation ï broadleaves  in 2013 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʃʠʰ˂ʘʨʠ 2013 

Defoliation ï Broadleaves  in 2013 

 

ɻʨʘʙ 

Hornbeam 

ɹʫʢʚʘ 

Beech 

ʎʝʨ 

Turkey 

oak 

ʉʣʘʜʫʥ 

Hungarian 

oak 

ʂʠʪˁʘʢ 

Sessile 

oak 

ʆʩʪʘʣʠ 

ʣʠʰ˂ʘʨʠ 

Other  

broadleaves 

ʅʝʤʘ / None 74.4 69 56 73.1 50.9 58.1 

ʉʣʘʙʘ / Slight 8.5 18.9 29.2 14.1 31.7 21.7 

ʋʤʝʨʝʥʘ / Moderate 7.7 8.6 10.5 8.4 13.1 13.0 

ɱʘʢʘ / Severe 8.5 2.9 3.7 4.1 3.1 4.8 

ʄʨʪʚʦ / Dead 0.9 0.6 0.6 0.3 1.2 2.4 

 100 100 100 100 100 100 
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Graph 2. Defoliation ï broadleaves  in 2013 

 

4.3.2. ɼɽʌʆʃʀɱɸʎʀɱɸ ï ʏɽʊʀʅɸʈʀ ʋ 2013.  

           ɻʆɼʀʅʀ 

 

ɼʝʬʦʣʠʿʘʮʠʿʘ (ʦʩʠʧʘˁʝ ʠʣʠ ʦʧʘʜʘˁʝ ʯʝʪʠʥʘ) 

ʫ 2013. ʛʦʜʠʥʠ ʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ 92.8 % ʩʪʘʙʘʣʘ 

ʿʝʣʝ, 90.4 % ʩʪʘʙʘʣʘ ʩʤʨʯʝ, 83.9 % ʩʪʘʙʘʣʘ ʙʝʣʦʛʘ 

ʙʦʨʘ ʠ 35.8% ʩʪʘʙʘʣʘ ʮʨʥʦʛ ʙʦʨʘ. ʂʘʦ ʠ ʫ 

ʧʨʝʜʭʦʜʥʠʤ ʛʦʜʠʥʘʤʘ ʫ 2013. ʛʦʜʠʥʠ ʮʨʥʠ ʙʦʨ ʩʝ 

ʧʦʢʘʟʘʦ ʜʨʘʩʪʠʯʥʦ ʥʘʿʦʩʝʪˀʠʚʠ. ʋʤʝʨʝʥʦʤ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʿʝ ʟʘʭʚʘ˂ʝʥʦ 34.3 %, ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

ʩʣʘʙʦʛ ʠʥʪʝʟʠʪʝʪʘ 17.9 %, ʿʘʢʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

10.5%, ʜʦʢ ʩʘʤʦ 35.8% ʩʪʘʙʘʣʘ ʮʨʥʦʛ ʙʦʨʘ ʥʠʿʝ 

ʟʘʭʚʘ˂ʝʥʦ ʜʝʬʦʣʠʿʘʮʠʿʦʤ. ʇʨʦʙʣʝʤʘʪʠʢʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʟʘ ʯʝʪʠʨʠ ʚʨʩʪʝ ʯʝʪʠʥʘʨʘ ʧʨʠʢʘʟʘʥʘ ʿʝ 

ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ (ʪʘʙʝʣʘ 3 ʠ ʛʨʘʬʠʢʦʥ 3).  

 

4.3.2. DEFOLIATION ï CONIFERS IN 2013 

 

 

Defoliation (needle loss or needle drop) in 2013 

was not registered in 92.8% of fir trees, 90.4% of spruce 

trees, 83.9% of Scots pines and 35.8%  of Austrian 

pines. This year, Austrian pine again proved to be by far 

the most vulnerable species. Moderate defoliation 

affected 34.3%, slight defoliation 17.9% and severe 

defoliation 10.5% of Austrian pine trees.  Only 35.8% of 

Austrian pine trees were not affected by defoliation.  

Defoliation figures for these four coniferous 

species are shown in Table 3 and Graph 3.  

 

 

 

                 ʊʘʙʝʣʘ 3. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʯʝʪʠʥʘʨʠ ʫ 2013. ʛʦʜʠʥʠ 

                 Table 3. Defoliation - Conifers in 2013 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʏʝʪʠʥʘʨʠ 2013 

Defoliation Conifers in 2013 

 
ɱʝʣʘ 

Fir 

ʉʤʨʯʘ 

Spruce 

ʎʨʥʠ ʙʦʨ 

Austrian pine 

ɹʝʣʠ ʙʦʨ 

Scots pine 

ʅʝʤʘ / None 92.8 90.4 35.8 83.9 

ʉʣʘʙʘ / Slight 1.4 6.2 17.9 8.9 

ʋʤʝʨʝʥʘ / Moderate 4.4 2 34.3 0 

ɱʘʢʘ / Severe 1.4 1.4 10.5 7.2 

ʄʨʪʚʦ / Dead 0 0 1.5 0 

 100 100 100 100 
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ɻʨʘʬʠʢʦʥ 3. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʯʝʪʠʥʘʨʠ ʫ 2013. ʛʦʜʠʥʠ 

Graph 3. Defoliation of  conifers in 2013 

 

ʅʘ ʦʩʥʦʚʫ ʠʟʥʝʪʠʭ ʧʦʜʘʪʘʢʘ ʫʨʘʹʝʥʘ ʿʝ ʠ 

ʢʘʨʪʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʉʨʙʠʿʠ ʟʘ 2013. ʛʦʜʠʥʫ 

(ʩʣʠʢʘ 4). 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 

ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʟʘ 

ʩʚʘʢʫ ʦʛʣʝʜʥʫ ʧʦʚʨʰʠʥʫ. ʀʥʪʝʨʧʦʣʘʮʠʿʦʤ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʩʫʩʝʜʥʠʭ ʦʛʣʝʜʥʠʭ ʧʦʚʨʰʠʥʘ ʜʦʙʠʿʝʥʝ ʩʫ 

ʪʘʯʢʝ ʩʘ ʠʩʪʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʘ ʪʘʯʢʝ 

ʢʦʿʝ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʩʧʦʿʝʥʝ 

ʩʫ ʠʟʦʣʠʥʠʿʘʤʘ. ʀʟʦʣʠʥʠʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʧʨʠʢʘʟʫʿʫ 

ʠʩʪʝ ʩʨʝʜˁʝ ʛʦʜʠʰˁʝ ʚʨʝʜʥʦʩʪʠ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʦʤʦʛʫ˂ʝʥ ʿʝ 

ʧʣʘʩʪʠʯʥʠʿʠ ʧʨʠʢʘʟ ʨʘʩʧʦʨʝʜʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ ʫ 2013.ʛʦʜʠʥʠ. 

The collected data were used to compile a map 

of defoliation in Serbia for 2013 (Figure 4). The map 

presents a spatial distribution of defoliation in Serbia. 
 

Defoliation was assessed for each individual tree 

on the permanent sample plots. The obtained data were 

used to calculate the mean defoliation values for each 

sample plot separately. By interpolating the mean values 

of adjoining 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, indicated the same mean annual 

values of defoliation in Serbia. This way we obtained a 

clearer presentation of defoliation distribution in Serbia 

in 2013. 
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ʉʣʠʢʘ 4. ʂʘʨʪʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʰʫʤʩʢʠʭ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ 2013. ʛʦʜʠʥʝ (Orig.) 

Figure 4. Map of defoliation of forest tree species in Serbia in 2013 (Orig.) 
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4.3.3. ʉʋʄɸʈʅɸ ʆʎɽʅɸ ɼɽʌʆʃʀɱɸʎʀɱɽ ʋ  

           2013. ɻʆɼʀʅʀ. 

 

ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʜʘʪʘ ʿʝ ʫ 

ʪʘʙʝʣʠ 4 ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 4. ɼʝʬʦʣʠʿʘʮʠʿʦʤ ʩʫ ʢʘʦ ʠ 

ʧʨʦʰʣʝ ʛʦʜʠʥʝ, ʫ 2013. ʛʦʜʠʥʝ, ʣʠʰ˂ʘʨʠ ʿʘʯʝ 

ʟʘʭʚʘ˂ʝʥʠ ʦʜ ʯʝʪʠʥʘʨʘ. ʂʦʜ ʯʝʪʠʥʘʨʘ ʙʝʟ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʿʝ 79.0 % ʩʪʘʙʘʣʘ, ʜʦʢ ʢʦʜ ʣʠʰ˂ʘʨʘ ʪʘ 

ʩʪʘʙʣʘ ʯʠʥʝ 63.9 % ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʩʪʘʙʘʣʘ. 

4.3.3 OVERALL ASSESSMENT OF  

          DEFOLIATION IN 201 3 

 

A comparative analysis of defoliation is 

presented in Table 4 and Graph 4. As it was the case in 

the previous year, defoliation in 2013 affected 

broadleaved species more than conifers. 79.0% of 

coniferous trees were with no signs of defoliation, while 

broadleaved trees with no defoliation made up 63.9% of 

the total number of broadleves.  

 

 

                                           ʊʘʙʝʣʘ 4. ʉʫʤʘʨʥʘ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2013. ʛʦʜʠʥʠ. 

                                            Table 4. Overall assessment of defoliation in 2013 

ɼʝʬʦʣʠʿʘʮʠʿʘ/Defoliation 

 ʏʝʪʠʥʘʨʠ 

Conifers 
ʃʠʰ˂ʘʨʠ 

Broadleaves 
ʅʝʤʘ / None 79.0 63.9 

ʉʣʘʙʘ / Slight 8.0 21.2 

ʋʤʝʨʝʥʘ/Moderate 8.6 10.1 

ɱʘʢʘ / Severe 4.1 3.9 

ʄʨʪʚʦ / Dead 0.3 0.9 

 100 100 
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ɻʨʘʬʠʢʦʥ 4. ʉʫʤʘʨʥʘ ʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2013. ʛʦʜʠʥʠ. 

Graph 4. Overall assessment of defoliation in 2013 
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5. ʋʇʆʈɽɼʅɽ ɸʅɸʃʀɿɽ ɼɽʌʆʃʀɱɸʎʀɱɽ ʋ  

    ʇɽʈʀʆɼʋ 2004-2013 

 

ʇʨʦʮʝʥʘʪ ʙʨʦʿʘ ʣʠʰ˂ʘʨʘ ʠ ʯʝʪʠʥʘʨʘ ʧʦ 

ʛʦʜʠʥʘʤʘ ʙʝʟ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʩʘ ʩʣʘʙʦʤ, ʫʤʝʨʝʥʦʤ ʠ 

ʿʘʢʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ, ʜʘʪ ʿʝ ʫ ʪʘʙʝʣʠ 5 ʠ ʥʘ 

ʛʨʘʬʠʢʦʥʫ 5.  

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʧʝʨʠʦʜ ʦʜ ʜʝʩʝʪ ʛʦʜʠʥʘ, ʤʦʛʫ 

ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʠ ʢʦʜ ʯʝʪʠʥʘʨʘ ʠ ʢʦʜ ʣʠʰ˂ʘʨʘ 

ʧʨʠʙʣʠʞʥʦ ʫʿʝʜʥʘʯʝʥʝ ʚʨʝʜʥʦʩʪʠ. ʂʦʜ ʯʝʪʠʥʘʨʘ  

ʛʦʜʠʥʝ ʩʘ ʥʘʿʚʝ˂ʠʤ ʧʨʦʮʝʥʪʠʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʫ 

ʢʘʪʝʛʦʨʠʿʘʤʘ ʫʤʝʨʝʥʦʛ ʠ ʩʣʘʙʦʛ ʠʥʪʝʟʠʪʝʪʘ, ʿʝ 2004. 

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

ʛʦʜʠʥʘ. ʋ ʟʘʜˁʝ ʪʨʠ ʛʦʜʠʥʝ ʩʪʘˁʝ ʜʝʬʦʣʠʿʘʮʠʿʝ ʢʦʜ 

ʯʝʪʠʥʘʨʩʢʠʭ ʚʨʩʪʘ ʿʝ ʩʢʦʨʦ ʠʩʪʦʚʝʪʥʦ, ʜʦʢ ʿʝ ʢʦʜ 

ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʩʪʘˁʝ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2013. 

ʛʦʜʠʥʠ ʥʝʰʪʦ ʣʦʰʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʣʠʯʥʦ 

ʫʿʝʜʥʘʯʝʥʝ ʧʨʝʜʭʦʜʥʝ ʯʝʪʨʠ ʛʦʜʠʥʝ (2009 - 2012). 

5. COMPARATIVE ANALYSES OF  

     DEFOLIATION FROM 2004 TO 2013 

 

The percentages of broadleaves and conifers 

with no, slight, moderate and severe defoliation are 

presented in Table 5 and Graph 5.  

By looking at figures presented for this ten-year 

period of time, we can observe very similar values for 

both conifers and broadleaves. Conifers had the highest 

defoliation values in the classes of moderate and slight 

defoliation in 2004 and 2005, and broadleaves in 2005 

and 2007. Coniferous species had almost the same 

degree of defoliation in the last three years, while the 

state of defoliation in broadleaved species was a bit 

worse in 2013 in comparison to rather similar values in 

the previous four years (2009-2012).   

 

 

 

 

ʊʘʙʝʣʘ 5. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2013 

Table 5. Comparative analysis of defoliation in the period 2004 ï 2013 
ɼʝʬʦʣʠʿʘʮʠʿʘ 2004 ï 2013 

Defoliation 2004 ï 2013 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

ʅʝʤʘ 

None 50.1 46.2 64.8 67.5 63.4 64.7 70.1 78.1 78.3 79 59.5 51.3 63.8 53.5 61 68.6 66.8 68.6 70.8 63.9 

ʉʣʘʙʘ 

Slight 30 32.5 21.6 19.2 23.6 22.7 18 10.8 10.7 8 27 33 25.2 30.8 27.7 21.5 22.5 24.2 19 21.2 

ʋʤʝʨʝʥa 

Moderate 19 20.1 11.8 9.7 10 10.2 9.2 7.8 7.7 8.6 12.6 15 10.6 14 9.9 8.6 8.8 6 7.6 10.1 

ɱʘʢʘ 

Severe 0.9 1.2 1.2 2.1 3 2.4 2.7 3.3 3 4.1 0.9 0.7 0.3 1.5 1 0.7 1.0 0.6 1.8 3.9 

ʄʨʪʚʦ 

Dead 0 0 0.6 1.5 0 0 0 0 0.3 0.3 0 0 0.1 0.2 0.4 0.6 0.9 0.6 0.8 0.9 

 50.1 46.2 64.8 67.5 63.4 64.7 70.1 78.1 78.3 79 59.5 51.3 63.8 53.5 61 68.6 66.8 68.6 70.8 63.9 

 ʏʝʪʠʥʘʨʠ/Conifers ʃʠʰ˂ʘʨʠ/Broadleaves 
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ɻʨʘʬʠʢʦʥ 5. ʋʧʦʨʝʜʥʘ ʘʥʘʣʠʟʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2004-2013 

Graph 5. Comparative analysis of defoliation in the period from 2004 to 2013. 

 

6. ɿɼʈɸɺʉʊɺɽʅʆ ʉʊɸɳɽ ʉʊɸɹɸʃɸ ʀ    

    ʋɿʈʆʏʅʀʎʀ ʆʐʊɽɴɽɳɸ ʅɸ 

    ɹʀʆʀʅɼʀʂɸʎʀɱʉʂʀʄ ʊɸʏʂɸʄɸ  ʅʀɺʆ-ʘ    

   1  ʋ 2013. ɻʆɼʀʅʀ  
 

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ICP Forest Monitoring 

ʧʨʦʛʨʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʛʝʥʝʨʘʣʥʦ ʿʝʜʘʥ ʦʜ ʥʘʿʚʝ˂ʠʭ 

ʠʢʘʜʘ ʠʟʚʦʹʝʥʠʭ ʧʨʦʿʝʢʘʪʘ ʙʠʦʢʦʥʪʨʦʣʝ ʰʫʤʘ ʫ 

ʩʚʝʪʫ.  

ʅʘʢʦʥ ʜʝʮʝʥʠʿʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʝʤʘ ʦʚʦʤ 

ʧʨʦʛʨʘʤʫ, ʥʘ ʦʙʥʦʚˀʝʥʦʿ ʤʨʝʞʠ ʦʜ 130 ɹʀʊ ʪʘʯʘʢʘ 

ʅʦʚʦʘ 1. ʠʟʜʚʦʿʝʥʝ ʩʫ ʠ ʥʦʚʝ ʧʦʚʨʰʠʥʝ ʥʘʤʝˁʝʥʝ ʟʘ 

ʠʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ (ʅʠʚʦ 2), ʪʘʢʦ ʜʘ ʪʨʝʥʫʪʥʦ 

ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ ʠʤʘ ʧʝʪ ʦʛʣʝʜʥʠʭ ʧʘʨʮʝʣʘ 

ʅʠʚʦʘ 2. 

ʂʨʠʪʝʨʠʿʫʤ  ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ 

ʢʦʿʠ ʩʝ ʧʨʘʪʝ ʘ ʜʝʬʠʥʠʰʫ  ʿʝʜʘʥ ʰʫʤʩʢʠ ʝʢʦʩʠʩʪʝʤ, 

ʟʥʘʪʥʦ ʿʝ ʦʚʠʤ ʠʩʧʫˁʝʥʠʿʠ ʫ ʩʪʘʪʠʩʪʠʯʢʦʤ ʩʤʠʩʣʫ, 

ʿʝʨ ʩʫ ʩʘʩʪʦʿʠʥʝ ʛʜʝ ʩʫ ʦʛʣʝʜʥʘ ʧʦˀʘ ʧʦʩʪʘʚˀʝʥʘ, 

ʧʦʪʧʫʥʦ ʨʘʟʣʠʯʠʪʝ ʧʦ ʧʠʪʘˁʫ ʙʨʦʿʥʠʭ ʝʢʦʣʦʰʢʦï

ʝʢʦʥʦʤʩʢʠʭ ʦʩʦʙʠʥʘ.  

ʄʝʹʫ ʜʦʤʠʥʘʥʪʥʠʤ ʚʨʩʪʘʤʘ ʜʨʚʝ˂ʘ ʥʘ ʦʚʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʩʫ ʠ ʣʠʰ˂ʘʨʠ ʠ ʯʝʪʠʥʘʨʠ, ʰʫʤʝ ʩʝ 

6. TREE HEALTH STATE AND DESTRUCTIVE  

    AGENTS ON THE LEVEL I SAMPLE PLOTS IN  

    2013 

 

 

ICP Forest Monitoring Programme is generally 

one of the largest projects of forest biocontrol that have 

ever been performed in the world.  

After a decade of research within the ICP 

Programme, the renewed network of 130 Level I sample 

plots was extended with new sample plots intended for 

intensive monitoring (Level II). There are now five 

Level II sample plots in Serbia.  

The criterion of selecting representative 

parameters that define a forest ecosystem is now better 

fulfilled, because the stands in which the sample plots 

were established are completely different in a number of 

economic and environmental characteristics. 

There are both coniferous and broadleaved trees 

among dominant tree species and the forests are of 

different types, which means that they meet the 

requirement of sample diversity. 

Further research on the sample plots will 
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ʪʠʧʦʣʦʰʢʠ ʙʠʪʥʦ ʨʘʟʣʠʢʫʿʫ, ʧʘ ʿʝ ʜʠʚʝʨʟʠʪʝʪ ʫʟʦʨʢʘ 

ʦʚʠʤ ʦʙʝʟʙʝʹʝʥ.  

ɼʘˀʘ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦˀʠʤʘ 

ʦʚʘʢʦ ˂ʝ ʜʘʪʠ ʤʥʦʛʦ ʰʠʨʝ, ʧʦʪʧʫʥʠʿʝ ʨʝʟʫʣʪʘʪʝ ʠ 

ʫʚʠʜ ʫ ʢʦʤʧʣʝʢʩʥʠ ʩʠʩʪʝʤ ʧʨʘ˂ʝʥʠʭ ʙʠʦʪʠʯʢʠʭ ʠ 

ʘʙʠʦʪʠʯʢʠʭ ʯʠʥʠʦʮʘ ʢʦʿʝ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʦʚʦʤ ʥʠʚʦʫ 

ʟʘʭʪʝʚʘ.  

ʀʥʪʝʥʟʠʚʥʦ ʩʝ ʚʨʰʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʘ˂ʝˁʝ 

ʩʪʘˁʘ ʘʣʫʚʠʿʘʣʥʠʭ ʰʫʤʘ ʫ ʥʠʟʠʿʩʢʦʤ ʜʝʣʫ ʟʝʤˀʝ 

(ʪʘʯʢʝ ʩʘ ʣʫʞˁʘʢʦʤ  ʫ ɺʦʿʚʦʜʠʥʠ). Oʛʣʝʜʥʘ 

ʧʦʚʨʰʠʥʘ ʧʦʩʪʘʚˀʝʥʘ ʿʝ ʠ ʫ ʩʘʩʪʦʿʠʥʠ ʙʫʢʚʝ 

(ʆʛʣʝʜʥʘ ʩʪʘʥʠʮʘ ʎʨʥʠ ʚʨʭ ʢʦʜ ɹʦʨʘ), ʢʦʿʘ ʿʝ ʜʘʣʝʢʦ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʚʨʩʪʘ ʠ ʥʘ ʪʘʯʢʘʤʘ ʅʠʚʦʘ 1, ʘ 

ʩʪʘʣʥʠ ʫʚʠʜ ʫ ʩʪʘʥʠʰʥʝ ʫʩʣʦʚʝ ʧʦʩʪʦʿʠ ʠ ʟʘ ʰʫʤʫ ʫ 

ʧʣʘʥʠʥʩʢʦʤ ʚʠʩʠʥʩʢʦʤ ʧʦʿʘʩʫ (ʂʦʧʘʦʥʠʢ).  

ʆʚʠʤ ʩʫ ʫ ʧʨʦʛʨʘʤ ʠʥʪʝʥʟʠʚʥʦʛ ʧʨʘ˂ʝˁʘ 

ʩʪʘˁʘ ʰʫʤʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʉʨʙʠʿʝ ʫʢˀʫʯʝʥʝ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʰʫʤʩʢʝ ʮʝʣʠʥʝ, ʥʘ ʢʦʿʠʤʘ ˂ʝ ʩʝ 

ʧʨʘʪʠʪʠ ʚʠʪʘʣʥʦʩʪ, ʟʜʨʘʚʩʪʝʥʦ ʩʪʘˁʝ ʠ ʝʢʦʣʦʛʠʿʘ 

ʥʘʰʠʭ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʰʫʤʦʤ ʦʙʨʘʩʣʠʭ ʙʠˀʥʠʭ 

ʟʘʿʝʜʥʠʮʘ, ʢʘʢʦ ʩʘ ʙʠoʣʦʰʢʦʛ, ʪʘʢʦ ʠ ʧʨʦʠʟʚʦʜʥʦʛ 

ʘʩʧʝʢʪʘ.         

ʋ ʮʠˀʫ ʝʚʠʜʝʥʪʠʨʘˁʘ ʧʨʦʤʝʥʘ ʫ ʰʫʤʘʤʘ 

ʧʦʤʦ˂ʫ ʢˀʫʯʥʠʭ ʝʢʦʣʦʰʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʥʘ ʦʩʥʦʚʫ 

ʜʦʙʠʿʝʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʛʫ˂ʝ ʿʝ ʫʪʚʨʜʠʪʠ ʠ ʧʨʦʩʪʦʨʥʦ 

ʚʨʝʤʝʥʩʢʝ ʪʨʝʥʜʦʚʝ ʦ ʩʪʘˁʫ ʰʫʤʘ, ʦʜʥʦʩʥʦ ʚʨʩʪʘ 

ʜʨʚʝ˂ʘ ʠ ʩʪʘˁʘ ˁʠʭʦʚʠʭ ʢʨʫʥʘ ʧʦ ʨʝʛʠʦʥʠʤʘ. ʇʨʠ 

ʪʦʤʝ, ʫ ʰʠʨʠ ʢʦʥʪʝʢʩʪ ʤʦʞʝ ʩʝ ʩʪʘʚʠʪʠ ʢʦʨʝʣʘʮʠʿʘ 

ʧʦʜʘʪʘʢʘ ʦ ʩʪʘˁʫ ʢʨʫʥʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʦʛʣʝʜʥʠʭ ʧʦʚʨʰʠʥʘ ʢʘʦ ʠ ʝʢʩʪʝʨʥʠ ʧʦʜʘʮʠ ʦ 

ʧʨʠʨʦʜʥʠʤ ʠ ʘʥʪʨʦʧʦʛʝʥʠʤ ʬʘʢʪʦʨʠʤʘ ʩʪʨʝʩʘ, ʰʪʦ 

ʜʘʿʝ ʥʝʢʝ ʠʥʜʠʢʘʮʠʿʝ ʦ ʤʝʹʫʩʦʙʥʠʤ ʦʜʥʦʩʠʤʘ ʠʟʤʝʹʫ 

ʚʠʪʘʣʥʦʩʪʠ ʰʫʤʘ ʠ ʩʪʨʝʩʘ. 

ʈʝʟʫʣʪʘʪʠ ʦʙʘ ʧʨʠʩʪʫʧʘ ʫʧʫʪʠ˂ʝ ʥʘ ʢʨʘʿʫ ʥʘ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʰʫʤʩʢʝ ʰʪʝʪʦʯʠʥʝ, ʧʨʦʫʟʨʦʢʦʚʘʯʝ 

ʙʠˀʥʠʭ ʙʦʣʝʩʪʠ ʠʣʠ ʘʙʠʦʪʠʯʢʝ ʫʟʨʦʯʥʠʢʝ ʦʰʪʝ˂ʝˁʘ 

ʥʘ ʩʪʘʙʣʠʤʘ, ʢʘʦ ʩʢʫʧ ʯʠʿʘ ʿʝ ʧʦʩʣʝʜʠʮʘ ʥʘʨʫʰʝʥʦ 

ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʦʛʣʝʜʥʠʭ ʩʪʘʙʘʣʘ, ʘ ʪʠʤʝ ʠ 

ʯʠʪʘʚʠʭ ʰʫʤʩʢʠʭ ʢʦʤʧʣʝʢʩʘ. 

ʆʰʪʝ˂ʝˁʘ ʥʘ ʩʪʘʙʣʠʤʘ ʨʘʥʛʠʨʘʥʘ ʩʫ ʠ 

ʦʜʨʝʹʝʥʘ ʧʨʝʤʘ ʙʠˀʥʠʤ ʦʨʛʘʥʠʤʘ ʥʘ ʢʦʿʠʤʘ ʩʫ 

ʧʨʝʧʦʟʥʘʪʘ, ʩʠʤʧʪʦʤʠʤʘ ʢʦʿʝ ʠʟʘʟʠʚʘʿʫ, ʘ ʟʘ ʦʚʝ 

ʩʠʤʧʪʦʤʝ  ʟʘʪʠʤ ʜʘʪʘ ʿʝ ʠ ˁʠʭʦʚʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ. 

 ʅʘʿʧʨʠʩʫʪʥʠʿʠ ʫʟʨʦʯʥʠʮʠ ʩʫ ʢʦʥʩʪʘʪʦʚʘʥʠ ʠ 

ʥʘʚʝʜʝʥ ʿʝ ˁʠʭʦʚ ʥʘʫʯʥʠ ʥʘʟʠʚ, ʘ ʚʨʝʤʝʥʩʢʠ ʿʝ 

ʦʜʨʝʹʝʥʦ ˁʠʭʦʚʦ ʧʨʠʙʣʠʞʥʦ ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʦʚʦʛʦʜʠʰˁʝ ʠ ʦʥʝ ʠʟ ʧʨʦʰʣʠʭ ʛʦʜʠʥʘ. ɻʜʝ ʛʦʜ ʿʝ 

ʚʝʟʘ  ʫʟʨʦʯʥʠʢ - ʥʘʨʫʰʝʥʦ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʙʠˀʢʝ 

ʿʘʩʥʦ ʫʦʯˀʠʚʦ, ʜʘʪʝ ʩʫ ʠ ʦʮʝʥʝ ʠʥʪʝʥʟʠʪʝʪʘ ʪʿ. 

ʿʘʯʠʥʝ ʥʘʧʘʜʘ, ʠʣʠ ʘʢʦ ʿʝ ʩʠʤʧʪʦʤ ʙʦʣʝʩʪʠ ʠʣʠ ʰʪʝʪʝ 

ʠʟʿʝʜʥʘʯʝʥ ʩʘ ʦʜʩʫʩʪʚʦʤ ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ, ʦʚʘ 

ʿʝ ʿʘʯʠʥʘ ʧʨʦʮʝʥʪʫʘʣʥʦ ʦʜʨʝʹʝʥʘ ʫʯʠʥʢʦʤ 

ʜʝʬʦʣʠʿʘʮʠʿʝ.  

ʄʝʹʫ ʬʘʢʪʦʨʠʤʘ ʩʪʨʝʩʘ ʧʦ ʰʫʤʩʢʦ ʜʨʚʝ˂ʝ, 

produce much more extensive and complete results and 

a better insight into the complex system of biotic and 

abiotic factors at this level of monitoring. 

An intensive monitoring of alluvial forests in the 

lowland part of the country (pedunculate oak plots in 

Vojvodina) was continually carried out. A new sample 

plot was established in a beech stand (sample plot Crni 

vrh near the town of Bor), since beech presents by far 

the most common species on the Level I sample plots. 

Site characteristics were also studied in a forest that 

grows in the mountainous altitudinal belt (Kopaonik).  

In this way, the programme of intensive 

monitoring of forest condition in Serbia included the 

most common forest complexes in which  the vitality, 

health status, and ecology of our most common forest 

communities will be studied both from a biological and 

from a commercial  aspect.  

The results obtained from the research studies of 

the changes that forests undergo, by using the key 

environmental factors, will enable us to define both 

spatial and temporal trends of the state of forests, i.e. of 

tree species and their crown condition in different 

regions. The wider context can include the correlation of 

the data on crown condition on the relevant sample plots 

with the data on natural and anthropogenic stress factors, 

which will further give some indications on mutual 

relationships between forest vitality and stress. 

The results of both approaches eventually 

revealed the most common forest pests, i.e. agents of 

plant diseases and abiotic causes of tree damage, which 

together led to an impaired health state of sample trees 

and consequently of the whole forest complexes.  

Tree damage was classified and determined 

according to the specific plant part in which they were 

identified and according to the symptoms they caused. 

The symptoms were further specified.  

The most common agents were registered, their 

scientific name stated and the time of their presence both 

in this and in the previous years determined.  Whenever 

the relationship between the cause and the impaired 

health state of the plant was easily recognizable, the 

intensity or degree of attack was assessed. When the 

symptom of disease or damage was exhibited as the loss 

of assimilation plant parts, the intensity was determined 

as a degree of defoliation expressed in percentages. 

Among stress factors that normally cause the 

greatest damage on forest trees and because of which  

this year will be remembered as a year of enormous 

forest damage are forest damaging insects. This massive 

damage was in 2013 caused again by gypsy moth -  

Lymantria dispar L.(Lepidoptera: Lymantriidae), which 

is from an economical aspect, the most significant pest 

in forestry. There are many ways to measure the 

abundance of its population and any indication of an 
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ʢʦʿʠ ʩʫ ʠʥʘʯʝ ʫʟʨʦʯʥʠʮʠ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʦʰʪʝ˂ʝˁʘ ʥʘ 

ʩʪʘʙʣʠʤʘ ʘ ʧʦ ʢʦʿʠʤʘ ˂ʝ 2013. ʛʦʜʠʥʘ ʦʩʪʘʪʠ 

ʫʧʘʤ˂ʝʥʘ ʢʘʦ ʛʦʜʠʥʘ ʤʘʩʦʚʥʠʭ ʰʫʤʩʢʠʭ ʰʪʝʪʘ ʿʝʩʫ 

ʰʫʤʩʢʠ ʰʪʝʪʥʠ ʠʥʩʝʢʪʠ. ʊʦʢʦʤ 2013. ʛʦʜʠʥʝ 

ʠʟʘʟʠʚʘʯ ʤʘʩʦʚʥʠʭ ʰʪʝʪʘ ʿʝ ʥʘʨʘʚʥʦ, ʝʢʦʥʦʤʩʢʠ 

ʥʘʿʟʥʘʯʘʿʥʘ ʰʪʝʪʦʯʠʥʘ ʫ ʰʫʤʘʨʩʪʚʫ ʛʫʙʘʨ - 

Lymantria dispar L.(Lepidoptera: Lymantriidae). 

ɹʨʦʿʥʦʩʪ ʧʦʧʫʣʘʮʠʿʘ ʤʝʨˀʠʚʘ ʿʝ ʥʘ ʤʥʦʛʦ ʥʘʯʠʥʘ ʠ 

ʩʚʘʢʘ ʥʘʟʥʘʢʘ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʥʦʩʪʠ ʛʫʙʘʨʘ ʫ ʰʫʤʠ, 

ʙʠʣʘ ʿʝ ʤʝʹʫ ʧʨʚʠʤ ʿʝ ʧʨʠʦʨʠʪʝʪʠʤʘ ʫ ʧʨʝʪʭʦʜʥʠʤ 

ʩʝʟʦʥʘʤʘ. ʇʨʦʛʥʦʟʝ ʜʘ ˂ʝ ʪʦʢʦʤ 2013. ʛʦʜʠʥʝ ʜʦ˂ʠ ʜʦ 

ʛʨʘʜʘʮʠʿʝ ʛʫʙʘʨʘ ʠ ʪʦ ʥʘ ʰʠʨʦʢʦʤ ʧʦʜʨʫʯʿʫ, 

ʫʛʣʘʚʥʦʤ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ, ʦʙʠʩʪʠʥʠʣʝ ʩʫ ʩʝ ʠ ʪʦ ʫ 

ʟʥʘʯʘʿʥʦʤ ʦʙʠʤʫ.  

ʅʘ ʧʦʜʨʫʯʿʫ ʦʧʰʪʠʥʝ ɹʦʨ, ʛʜʝ ʿʝ ʫ ʦʚʦʿ 

ʛʦʜʠʥʠ ʠʥʩʪʘʣʠʨʘʥʘ ʠ ʥʦʚʘ ʦʛʣʝʜʥʘ ʧʦʚʨʰʠʥʘ ʟʘ 

ʠʥʪʝʥʟʠʚʥʠ ʤʦʥʠʪʦʨʠʥʛ, ʛʫʙʘʨ ʿʝ ʙʠʦ ʧʨʠʩʫʪʘʥ ʥʘ 

ʦʢʦ 12. 000 ʭʝʢʪʘʨʘ ʰʫʤʘ, ʦʜ ʪʦʛʘ ʫ ʧʨʠʚʘʪʥʠʤ ʥʘ 

ʦʢʦ 10.000 ʭʝʢʪʘʨʘ, ʘ ʦʩʪʘʣʦ ʫ ʜʨʞʘʚʥʠʤ. ʋ ʦʧʰʪʠʥʠ 

ɹʦʨ ʥʘʿʚʝ˂ʝ ʰʪʝʪʝ ʦʜ ʛʫʙʘʨʘ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʥʘ 

ʧʦʜʨʫʯʿʫ ɻʦʨˁʘʥʝ, ʊʘʥʜʝ, ʃʫʢʝ, ʜʝʣʠʤʠʯʥʦ ɿʣʦʪʘ , 

ʛʜʝ ʿʝ ʥʘ ʫʢʫʧʥʦ 400 ʭʝʢʪʘʨʘ ʢʦʥʩʪʘʪʦʚʘʥ ʪʦʪʘʣʥʠ, ʘ 

ʥʘ ʙʣʠʟʫ 900 ʭʝʢʪʘʨʘ ʜʝʣʠʤʠʯʥʠ ʛʦʣʦʙʨʩʪ. ʅʘ ʦʢʦ 1. 

200 ʭʝʢʪʘʨʘ ʜʨʞʘʚʥʠʭ ʰʫʤʘ ʛʫʙʘʨ ʿʝ ʥʘʥʝʦ ʥʝʟʥʘʪʥʘ 

ʦʰʪʝ˂ʝˁʘ. ʄʝʨʝ ʤʝʭʘʥʠʯʢʦʛ ʯʠʰ˂ʝˁʘ ʩʧʨʦʚʝʜʝʥʝ ʩʫ 

ʫ ʜʨʞʘʚʥʠʤ ʰʫʤʘʤʘ, ʜʦʢ ʟʘ ʧʨʠʚʘʪʥʝ ʥʝ ʧʦʩʪʦʿʝ 

ʧʦʜʘʮʠ ʜʘ ʣʠ ʿʝ ʠ ʢʦʣʠʢʦ ʰʫʤʘ ʦʯʠʰ˂ʝʥʦ ʦʜ ʦʚʦʛ 

ʣʝʧʪʠʨʘ ʢʦʿʠ ʩʝ ʫʙʨʘʿʘ ʤʝʹʫ ʥʘʿʦʧʘʩʥʠʿʝ ʙʠʦʪʠʯʢʝ 

ʘʛʝʥʩʝ ʧʦ ʰʫʤʩʢʝ ʝʢʦʩʠʩʪʝʤʝ. ʅʘ ʥʠʚʦʫ ʦʧʰʪʠʥʝ ʿʝ 

ʙʠʦ ʬʦʨʤʠʨʘʥ ʰʪʘʙ ʟʘ ʩʫʟʙʠʿʘˁʝ ʛʫʙʘʨʘ, ʠ 

ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʥʝʢʦʣʠʢʦ ʘʢʮʠʿʘ ʫʥʠʰʪʚʘˁʘ ˁʝʛʦʚʠʭ 

ʣʝʛʘʣʘ ʫ ʧʨʚʦʤ ʢʚʘʨʪʘʣʫ ʛʦʜʠʥʝ. ʋ ʧʝʨʠʦʜʠʤʘ 

ʧʨʝʥʘʤʥʦʞʝʥʠʭ ʧʦʧʫʣʘʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʚʝ˂ʫ 

ʦʧʘʩʥʦʩʪ ʟʘ ʰʫʤʝ, ʘʣʠ ʦʢʦʣʥʝ ʚʦ˂ʘʨʩʢʝ ʠ ʦʩʪʘʣʝ 

ʧʦˀʩʢʝ ʢʫʣʪʫʨʝ. ʇʨʝʤʘ ʧʨʦʛʥʦʟʘʤʘ ʩʣʝʜʝ˂ʝ ʛʦʜʠʥʝ 

ʦʯʝʢʫʿʝ ʩʝ ʿʦʰ ʿʘʯʠ ʥʘʧʘʜ ʛʫʙʘʨʘ, ʫ ʧʨʦʩʪʦʨʥʦʤ ʠ ʫ 

ʩʤʠʩʣʫ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘʧʘʜʘ ʥʘ ʫʛʨʦʞʝʥʠʤ 

ʩʪʘʥʠʰʪʠʤʘ. ʋʩʣʝʜ ʛʦʣʦʙʨʩʪʘ ʦʜ ʛʫʩʝʥʠʮʘ ʛʫʙʘʨʘ 

ʩʤʘˁʝʥ ʿʝ ʧʨʠʨʘʩʪ ʜʨʚʥʝ ʤʘʩʝ, ʘ ʠʟʦʩʪʘʿʝ ʠ ʫʨʦʜ 

ʩʝʤʝʥʘ. ʇʦʩʣʝ ʛʦʣʦʙʨʩʪʘ ʢʦʿʠ ʩʝ ʜʦʛʦʜʠ ʿʝʜʘʥʧʫʪ 

ʦʙʠʯʥʦ ʥʝ ʜʦʣʘʟʠ ʜʦ ʩʫʰʝˁʘ ʩʪʘʙʘʣʘ. ʄʝʹʫʪʠʤ, ʘʢʦ 

ʩʝ ʧʦʥʦʚʠ ʚʠʰʝ ʧʫʪʘ, ʦʥʜʘ ʩʪʘʙʣʠʤʘ ʥʝʤʘ ʩʧʘʩʘ ʦʜ 

ʩʫʰʝˁʘ. ʇʨʠʪʦʤ ʩʝ ʫ ʰʫʤʘʤʘ ʧʦʩʣʝ ʛʦʣʦʙʨʩʪʘ 

ʿʘʚˀʘʿʫ ʠ ʜʨʫʛʝ ʰʪʝʪʥʝ ʧʦʩʣʝʜʠʮʝ: ʥʦʚʦʬʦʨʤʠʨʘʥʦ 

ʣʠʰ˂ʝ ʥʘʧʘʜʘ ʧʝʧʝʣʥʠʮʘ, ʟʘʪʠʤ ʜʨʫʛʠ ʠʥʩʝʢʪʠ ʠ 

ʙʦʣʝʩʪʠ. 

ʋ ʿʝʩʝˁʝʤ ʧʝʨʠʦʜʫ ʥʝʦʧʭʦʜʥʦ ʿʝ ʤʘʨʰʫʪʥʦʤ 

ʤʝʪʦʜʦʤ ʦʙʠ˂ʠ ʰʪʦ ʚʝ˂ʫ ʧʦʚʨʰʠʥʫ ʧʦʜ ʰʫʤʦʤ ʫ 

ʢʦʿʦʿ ʿʝ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʿʩʢʝ ʩʝʟʦʥʝ ʜʦʰʣʦ ʜʦ 

ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʰʪʝʪʘ ʦʜ ʛʫʩʝʥʠʮʘ, ʠ ʛʜʝ ʩʫ 

ʧʨʠʤʝ˂ʝʥʝ ʘʢʪʠʚʥʦʩʪʠ ʨʦʿʝˁʘ ʠʤʘʛʘ, ʢʘʢʦ ʙʠ ʩʝ ʟʘ 

ʧʨʠʚʘʪʥʝ ʰʫʤʝ ʟʘ ʢʦʿʝ ʥʠʩʫ ʧʦʩʪʦʿʘʣʠ ʧʨʝʮʠʟʥʠ 

ʧʦʜʘʮʠ ʦ ʥʘʥʝʪʠʤ ʰʪʝʪʘʤʘ, ʧʨʠʧʨʝʤʠʣʘ ʩʪʨʘʪʝʛʠʿʘ 

ʩʪʘʚˀʘˁʘ ʰʪʝʪʦʯʠʥʝ ʧʦʜ ʢʦʥʪʨʦʣʫ. ʅʘʢʦʥ ʫʪʚʨʹʝʥʝ 

increasing number in the  gypsy moth population in a 

forest was one of the the most urgent priorities in 

previous periods. The prognosis that the outbreak of the 

gypsy moth would affect a wider area, mainly in eastern 

Serbia, proved to be true and the attacks were often very 

severe. 

In the town of Bor, where a new intensive 

monitoring sample plot was established in 2013, gypsy 

moths occurred on around 12,000 hectares of forests, 

10,000 hectares of which are privately-owned and the 

rest is state-owned. The greatest damage caused by the 

gypsy moth was recorded in the area of Gornjane, 

Tanda, Luka and some parts of  Zlota, where the total of 

400 hectares were totally and as far as 900 hectares 

partially defoliated. Insgnificant damage was caused by 

the gypsy moth on 1,200 hectares of state-owned forests. 

Measures of mechanical cleaning were carried out in 

state forests, but we do not have data whether and how 

privately-owned forests dealt with this insect which is 

considered to be one of the most threatening biotic 

agents affecting forest ecosystems. Headquarters for the 

gypsy moth control  were organized in each municipality 

and several actions of destroying their egg masses were 

carried out in the first quarter of the year. The prognosis 

are that the next year `s attack will be stronger both 

regarding the area affected and its intensity on the 

threatened sites. Trees defoliated by gypsy moth 

caterpillars experience radial growth reduction and 

decreased seed production. If defoliation occurs only 

once, it does not lead to the death of trees. However, 

trees with several consecutive defoliations are more 

likely to be killed. There are other adverse effects of 

defoliation caused by the gypsy moth, e.g. newly formed 

leaves are attacked by powdery mildew and 

subsequently by other insects and diseases. 

When autumn comes, it is necessary to visit on 

foot as large area as possible of forests in which the 

damage caused by caterpillars or adults swarming were 

recorded during the growing season in order to make the 

adequate control strategy for privately-owned forests for 

which there were no accurate data on damage. 

Mechanical cleaning or removal of egg masses can start 

only after the intensity of attack has been determined. 

According to the Law on Forests, all forest owners and 

users (both of privately-owned forests and forests as 

protected areas of different categories) are obliged to 

take control measures (removing and burning egg 

masses, coating egg masses while they are stll on the 

bark of standing trees, etc.) against gypsy moth 

populations, and forest directorates can provide 

professional help and recommendations. The life cycle 

of the gypsy moth includes a resting period, which lasts 

from the end of August to the beginning of April, when 

it can be mechanically destroyed by removing and 
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ʿʘʯʠʥʝ ʥʘʧʘʜʘ, ʤʦʛʫ˂ʝ ʿʝ ʠ ʟʘʧʦʯʝʪʠ ʤʝʭʘʥʠʯʢʦ 

ʯʠʰ˂ʝˁʝ ï ʫʥʠʰʪʘʚʘˁʝʤ ʿʘʿʥʠʭ ʣʝʛʘʣʘ ʥʘ ʪʝʨʝʥʫ. 

ʇʨʝʤʘ ɿʘʢʦʥʫ ʦ ʰʫʤʘʤʘ ʩʚʠ ʚʣʘʩʥʠʮʠ ʠ ʢʦʨʠʩʥʠʮʠ 

ʰʫʤʘ (ʰʫʤʝ ʫ ʧʨʠʚʘʪʥʦʿ ʩʚʦʿʠʥʠ ʠ ʰʫʤʝ ʟʘʰʪʠ˂ʝʥʝ 

ʢʘʦ ʧʨʠʨʦʜʥʘ ʜʦʙʨʘ ʨʘʟʣʠʯʠʪʠʭ ʢʘʪʝʛʦʨʠʿʘ) ʩʫ ʫ 

ʦʙʘʚʝʟʠ ʜʘ ʩʘʤʠ ʧʨʝʜʫʟʤʫ ʤʝʨʝ ʟʘʰʪʠʪʝ (ʩʘʢʫʧˀʘˁʝ 

ʠ ʩʧʘˀʠʚʘˁʝ ʣʝʛʘʣʘ, ʧʨʝʤʘʟʠʚʘˁʝ ʿʘʿʥʠʭ ʣʝʛʘʣʘ ʥʘ 

ʢʦʨʠ ʜʫʙʝ˂ʠʭ ʩʪʘʙʘʣʘ), ʘ ʰʫʤʩʢʝ ʫʧʨʘʚʝ ʤʦʛʫ ʜʘ ʠʤ 

ʧʨʫʞʝ ʩʪʨʫʯʥʫ ʧʦʤʦ˂ ʠ ʦʜʨʝʹʝʥʝ ʩʘʚʝʪʝ. ɻʫʙʘʨ ʠʤʘ 

ʧʝʨʠʦʜ ʤʠʨʦʚʘˁʘ ʦʜ ʢʨʘʿʘ ʘʚʛʫʩʪʘ ʜʦ ʧʦʯʝʪʢʘ ʘʧʨʠʣʘ 

ʢʘʜʘ ʩʝ ʤʝʭʘʥʠʯʢʠ ʤʦʞʝ ʫʢʣʦʥʠʪʠ ʩʘʢʫʧˀʘˁʝʤ ʠ 

ʩʧʘˀʠʚʘˁʝʤ ʿʘʿʥʠʭ ʣʝʛʘʣʘ. ʄʦʛʫ ʜʘ ʩʝ ʫʧʦʪʨʝʙʝ ʠ 

ʭʝʤʠʿʩʢʝ ʤʝʪʦʜʝ ʪʘʢʦ ʰʪʦ ˂ʝ ʩʝ ʣʝʛʣʘ ʧʨʝʤʘʟʠʚʘʪʠ 

ʩʨʝʜʩʪʚʠʤʘ ʟʘ ʟʠʤʩʢʦ ʧʨʩʢʘˁʝ ʠʣʠ ʢʘʦ ʥʝʢʘʜʘ 

ʧʝʪʨʦʣʝʫʤʦʤ, ʙʝʥʟʠʥʦʤ, ʢʘʪʨʘʥʦʤ. ʇʨʠ ʧʨʘʚʠʣʥʦʿ 

ʫʧʦʪʨʝʙʠ ʧʝʪʨʦʣʝʫʤʘ ʿʝʜʥʠʤ ʣʠʪʨʦʤ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʤʘʞʝ ʠ ʫʥʠʰʪʠ ʦʢʦ 2000 ʣʝʛʘʣʘ, ʦʜʥʦʩʥʦ ʜʘ ʩʝ 

ʝʣʠʤʠʥʠʰʝ ʦʢʦ 1.000.000 ʙʫʜʫ˂ʠʭ ʛʫʩʝʥʠʮʘ. ɸʢʦ ʩʝ 

ʢʦʨʠʩʪʝ ʙʝʟʙʦʿʥʘ ʩʨʝʜʩʪʚʘ, ʢʘʦ ʧʝʪʨʦʣʝʫʤ , ʪʨʝʙʘ 

ʜʦʜʘʪʠ ʥʝʢʫ ʙʦʿʫ ʜʘ ʩʝ ʥʝ ʙʠ ʣʝʛʣʘ ʧʨʝʤʘʟʠʚʘʣʘ ʚʠʰʝ 

ʧʫʪʘ. ʋ ʙʦʛʘʪʠʿʠʤ ʟʝʤˀʘʤʘ ʩʝ ʢʦʨʠʩʪʝ ʠ ʧʨʝʧʘʨʘʪʠ 

ʥʘ ʙʘʟʠ ʤʠʨʠʩʘ ʿʘʩʝʥʘ ʿʝʨ ʛʫʙʘʨ ʠʟ ʥʝʦʙʿʘʰˁʠʚʠʭ 

ʨʘʟʣʦʛʘ, ʧʦ ʮʝʥʫ ʜʘ ʫʛʠʥʝ ʥʝ ʿʝʜʝ ʣʠʩʪ ʦʚʦʛ ʜʨʚʝʪʘ, 

ʠʘʢʦ ʙʨʩʪʠ ʦʢʦ 100 ʚʨʩʪʘ ʣʠʰ˂ʘʨʘ, ʯʝʪʠʥʘʨʝ, ʧʘ ʠ 

ʟʝˀʘʩʪʝ ʙʠˀʢʝ. ɹʠʦʣʦʰʢʠ ʧʨʝʧʘʨʘʪʠ, ʢʦʿʠ ʜʝʣʫʿʫ 

ʩʝʣʝʢʪʠʚʥʦ, ʦʙʠʯʥʦ ʩʝ ʢʦʨʠʩʪʝ ʠʟ ʘʚʠʦʥʘ. ʄʝʹʫʪʠʤ 

ʪʦ ʿʝ ʩʢʫʧ ʠ ʥʝʩʠʛʫʨʘʥ ʤʝʪʦʜ ʿʝʨ ʿʝ ʟʘ ʜʝʣʦʪʚʦʨʘʥ 

ʫʯʠʥʘʢ ʥʝʧʭʦʜʥʦ Ăʧʦʛʦʜʠʪʠñ ʢʨʘʪʘʢ ʨʦʢ ʟʘ ˁʝʛʦʚʫ 

ʧʨʠʤʝʥʫ, ʘ ʟʙʦʛ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʥʝʠʟʚʝʩʥʦ ʿʝ 

ʜʘ ʣʠ ʿʝ ʪʨʝʪʠʨʘˁʝ ʫʦʧʰʪʝ ʤʦʛʫ˂ʝ ʠ ʠʟʚʦʜˀʠʚʦ ʢʘʜʘ 

Ăʦʜʙʨʦʿʘʚʘˁʝ ʟʘʧʦʯʥʝñ ʟʘ ʪʘʿ ʢʦʤʧʣʝʢʩʥʠ ʫʩʣʦʚʥʠ 

ʦʧʪʠʤʫʤ. ʆʚʘʿ ʤʝʪʦʜ ʧʦʩʣʝʜˁʘ ʿʝ ʦʧʮʠʿʘ ʦʜ ʤʦʛʫ˂ʠʭ, 

ʩʝʤ ʪʘʤʦ ʛʜʝ ʿʝ ʧʨʠʩʪʫʧ ʰʫʤʘʤʘ ʦʪʝʞʘʥ ʘ ʧʨʦʛʥʦʟʥʝ 

ʦʢʦʣʥʦʩʪʠ ʘʣʘʨʤʘʥʪʥʝ.  

ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʛʫʙʘʨ, ʢʘʦ ʛʨʘʜʦʛʝʥʘ ʚʨʩʪʘ ʠʤʘ 

ʧʝʨʠʦʜʝ ʧʨʝʥʘʤʥʦʞʝˁʘ ʠ ʪʦ ʫ ʮʠʢʣʫʩʫ ʦʜ ʧʦ 6 ʜʦ 7 

ʛʦʜʠʥʘ, ʤʘʜʘ ʿʝ ʫ ʧʨʦʪʝʢʣʦʤ ʚʝʢʫ ʙʠʣʘ ʧʘʫʟʘ ʦʜ 1965. 

ʜʦ 1995. ʛʦʜʠʥʝ. ʋ ʥʘʰʦʿ ʟʝʤˀʠ ʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 142 

ʛʦʜʠʥʝ ʙʠʣʦ 16 ʛʨʘʜʘʮʠʿʘ, ʘ ʩʝʜʘʤʥʝʩʪʘ ʿʝ ʧʦʯʝʣʘ 

2002. ʛʦʜʠʥʝ . 

ʋ 2012. ʛʦʜʠʥʠ ʣʝʛʣʘ ʩʫ ʫʥʠʰʪʝʥʘ ʩʘʤʦ ʥʘ 30 

ʦʜʩʪʦ ʫʛʨʦʞʝʥʠʭ ʧʦʚʨʰʠʥʘ ʟʙʦʛ ʯʝʛʘ ʩʫ ʩʝ 

ʰʪʝʪʦʯʠʥʝ ʩʘ 163.000 ʧʨʦʰʠʨʠʣʝ ʥʘ 360.000 ʭʘ, 

ʢʦʣʠʢʦ ʿʝ 2013. ʛʦʜʠʥʝ ʰʫʤʘ ʠ ʚʦ˂ˁʘʢʘ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʢʘʦ ʫʛʨʦʞʝʥʦ. ʅʘʿʝʟʜʦʤ  ˂ʝ ʙʠʪʠ 

ʫʛʨʦʞʝʥʝ ʠ ʰʫʤʝ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʧʩʢʦʿ, ɹʫʛʘʨʩʢʦʿ , 

ʄʘʹʿʘʨʩʢʦʿ, ʍʨʚʘʪʩʢʦʿ, ʏʝʰʢʦʿ ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ 

ʧʨʝʥʦʰʝˁʘ ʛʫʩʝʥʠʮʘ ʚʘʟʜʫʰʥʠʤ ʿʘʢʠʤ ʩʪʨʫʿʘˁʠʤʘ . 

ʅʘʿʚʝ˂ʝ ʥʘʧʘʜʥʫʪʝ ʧʦʚʨʰʠʥʝ ʩʫ ʫ ʐʫʤʩʢʠʤ 

ʛʘʟʜʠʥʩʪʚʠʤʘ: ʃʦʟʥʠʮʘ (ʦʢʦ 74.000 ʭʘ), ʂʫʨʰʫʤʣʠʿʘ 

(ʦʢʦ 60.000 ʭʘ), ʂʨʘʛʫʿʝʚʘʮ (ʦʢʦ 48. 000 ʭʘ), 

ʃʝʩʢʦʚʘʮ (ʦʢʦ 39.000 ʭʘ), ʂʨʫʰʝʚʘʮ ( 39.000 ʭʘ). 

ʃʝʛʣʘ ʛʫʙʘʨʘ ʩʫ ʜʦ ʩʘʜʘ ʫʥʠʰʪʝʥʘ ʥʘ 50 ʦʜʩʪʦ 

ʧʦʚʨʰʠʥʘ ʜʨʞʘʚʥʠʭ ʠ ʩʚʝʛʘ ʯʝʪʠʨʠ ʦʜʩʪʦ ʧʨʠʚʘʪʥʠʭ 

burning its egg masses. Chemical control measures can 

be also applied. Egg masses can be coated with 

chemicals for winter sprayng or with petroleum, 

gasoline or tar as it used to be done in the past.  One litre 

of petroleum, if properly used, can cover and destroy 

2000 egg masses, i.e. it can eliminate about 1,000 000 of 

possible caterpillars. When using colourless chemicals, 

such as petroleum, some paint should be added to avoid 

coating the same egg masses several times. Rich 

countries use products based on the scent of ash trees 

because the gypsy moth, which is known as an insect 

that defoliates more than a hundred of different 

broadleaves, conifers or even herbaceous plant species,  

for some reason,  will never eat a leaf of this tree 

species.  Biological products, which have selective 

effects, are usually applied from air. However, this is an 

expensive and insecure method because it is necessary to 

wait for the right time for its effective application. It is 

actually a very short period of time and even when we 

start applying it, the success of the operation is still 

uncertain due to unpredictable weather conditions. This 

method is the last option, and it is applied only  in 

inaccessible forests with alarming scenarios.  

Gypsy moth is known as an outbreak species. Its 

outbreaks occur in cycles that can last from six to seven 

year. However, there was a long period of latency in the 

last century. It lasted from 1965 to 1995. There have 

been 16 outbreaks in the past 142 years and the 

seventeenth started in 2002. 

In 2012, egg masses were destroyed on only 

30% of the threatened area. Therefore the damaging 

insect population spread from 163.000 to 360.000 

hectares, which is the area of forests and orchards 

registered as threatened by gypsy moths in 2013. 

Outbreaks of gypsy moth threaten to endanger the 

forests in The Republic Srpska, Bulgaria, Hungary, 

Croatia and The Czech Republic because its caterpillars 

can be carried by strong air currents.  

The largest areas affected by this insect are in 

the following forest estates: Loznica (around 74.000 hʘ), 

Kursumlija (around 60.000 hʘ), Kragujevac (around 48. 

000 hʘ), Leskovac (around 39.000 ha), Krusevac ( 

39.000 hʘ). Up to now, gypsy moth egg masses have 

been destroyed on 50 % of state-owned forest area  and 

only 4% of privately-owned forests.  

It is important to protect natural enemies of the 

gypsy moth ï birds from the families of chaffinches, 

blackbirds, coockoo birds and other forest song-birds, as 

well as useful predators of gypsy moths among insects - 

forest caterpillar hunter, Calosoma sycophanta, and 

various other species of ground beetles, such as 

Calosoma inquisitor, etc. It is also necessary the study 

the relationships between the gypsy moth in different  

developmental stages and predator species. 
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ʰʫʤʘ.  

ʇʦʪʨʝʙʥʦ ʿʝ ʰʪʠʪʠʪʠ ʧʨʠʨʦʜʥʝ ʥʝʧʨʠʿʘʪʝʝˀ 

ʛʫʙʘʨʘ ʧʪʠʮʝ ʠʟ ʬʘʤʠʣʠʿʝ ʟʝʙʘ, ʢʦʩʦʚʘ, ʜʨʫʛʝ ʰʫʤʩʢʝ 

ʧʝʚʘʯʠʮʝ, ʢʫʢʘʚʠʮʫ ʠʪʜ., ʟʘʪʠʤ ʢʦʨʠʩʥʝ ʧʨʝʜʘʪʦʨʝ 

ʛʫʙʘʨʘ ʤʝʹʫ ʠʥʩʝʢʪʠʤʘ ï ʚʝʣʠʢʘ ʣʝʧʦʪʝʣʢʘ, Calosoma 

sycophanta, ʠ ʤʘʣʘ ʣʝʧʦʪʝʣʢʘ, Calosoma inquisitor, 

ʙʨʦʿʥʝ ʪʨʯʫˀʢʝ ʠʪʜ. ɹʠʪʥʦ ʿʝ ʧʦʜʨʦʙʥʦ ʠʩʪʨʘʞʠʪʠ 

ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʨʘʟʚʦʿʥʠʭ ʩʪʘʜʠʿʫʤʘ ʛʫʙʘʨʘ ʢʘʦ 

ʜʦʤʘ˂ʠʥʘ ʠ ʧʨʝʜʘʪʦʨʩʢʠʭ ʚʨʩʪʘ  

ʌʘʚʦʨʠʟʦʚʘˁʝ ʠʥʦʚʘʪʠʚʥʠʭ ʠʩʪʨʘʞʠʚʘʯʢʠʭ 

ʧʨʦʿʝʢʘʪʘ ï ʛʜʝ ʩʝ ʰʪʝʪʦʯʠʥʝ ʩʫʟʙʠʿʘʿʫ ʧʦʤʦ˂ʫ 

ʨʘʟʣʠʯʠʪʠʭ ʙʠʦʘʛʝʥʘʩʘ (ˁʠʭʦʚʠʭ ʤʘʩʦʚnʦ ʥʘʤʝʥʩʢʠ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʧʘʨʘʟʠʪʦʠʜʘ ʥʧʨ. ïApantheles sp, 

Ooencytrus sp. ʢʘʦ ʠ ʠʟʘʟʠʚʘʯʘ ʙʦʣʝʩʪʠ; 

Enthomophaga maimaga - ʫ ʙʠʦʬʘʙʨʠʢʘʤʘ) ʠ 

ʠʩʧʠʪʠʚʘˁʘ ʩʠʥʭʨʦʥʦʛ ʜʝʣʦʚʘˁʘ ʦʚʠʭ ʤʝʨʘ ʢʨʦʟ 

ʠʥʪʝʛʨʘʣʥʝ ʤʝʨʝ ʙʦʨʙʝ ʧʨʝʜʩʪʘʚˀʘ ʙʫʜʫ˂ʥʦʩʪ 

ʩʫʟʙʠʿʘˁʘ ʦʚʘʢʦ ʦʧʘʩʥʠʭ ʰʪʝʪʦʯʠʥʘ ʠ ʫ ʥʘʰʦʿ ʟʝʤˀʠ 

ʠ ʜʦʥʝ˂ʝ ʫʩʢʦʨʦ ʪʘʢʦʟʚʘʥʫ Ăʜʦʙʨʫ ʧʨʘʢʩʫñ, 

ʠʟʿʝʜʥʘʯʝʥʫ ʩʘ ʦʩʥʦʚʥʠʤ ʧʦʩʪʫʣʘʪʠʤʘ ʦʜʨʞʠʚʦʛ 

ʨʘʟʚʦʿʘ. 

ɻʦʣʦʙʨʩʪ ʠ ʠʟʫʟʝʪʥʦ ʿʘʢ ʥʘʧʘʜ ʛʫʙʘʨʘ 

ʢʦʥʩʪʘʪʦʚʘʥ ʿʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ɹʀʊ: 23, 24,28, 29,34, 35, 

36, 39, 63, 66, 68. 

Inovative research projects which favour the 

control of this pest by using various bioagents (mass-

produced purposeful parasitoids, such as  Apantheles sp, 

Ooencytrus sp. or pathogens such as Enthomophaga 

maimaga produced in biofactories) and testing the 

efficiency of these measures should be the most 

important part of future actions in fighting against these 

damaging insects in our country.  It will introduce the 

so-called `good practice` that should be the basis of 

sustainable development in our country.  

Defoliation and extremely severe attacks of 

gypsy moth were registered on the following sample 

plots: 23, 24,28, 29,34, 35, 36, 39, 63, 66, 68. 

 

 

 

 

 

 

ʉʣʠʢʘ 5. ɱʘʿʥʦ ʣʝʛʣʦ ʛʫʙʘʨʘ ʠ ʦʜʨʘʩʣʠ ʣʝʧʪʠʨʠ ʫ ʢʦʧʫʣʘʮʠʿʠ ʥʘ ɹʀʊ 23 

Figure 5. Gypsy moth egg masses and adult moths in copulation on sample plot 23 

 

 

 

ɼʦʤʠʥʘʥʪʥʘ ʚʨʩʪʘ ʥʘ ɹʀʊ ʥʠʚʦʘ 1 ʠ 

ʆʛʣʝʜʥʦʤ ʧʦˀʫ ʅʠʚʦʘ 2 ʎʨʥʠ ʚʨʭ ʢʦʜ ɹʦʨʘ ʿʝ ʙʫʢʚʘ.  

ʋ 2013. ʛʦʜʠʥʠ ʚʠʪʘʣʥʦʩʪ ʙʫʢʦʚʠʭ ʰʫʤʘ ʙʠʣʘ ʿʝ 

Beech is the dominant tree species on the Level 

I sample plot and the Level II monitoring plot Crni vrh 

near Bor. The vitality of beech forests was in 2013 
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ʘʢʫʪʥʦ ʫʛʨʦʞʝʥʘ  ʧʨʝʚʘʩʭʦʜʥʦ ʦʜ ʠʥʩʝʢʘʪʘ 

ʜʝʬʦʣʠʿʘʪʦʨʘ. ʂʘʦ ʠ ʧʨʝʪʭʦʜʥʠʭ, ʠ ʫ ʦʚʦʿ ʛʦʜʠʥʠ 

ʢʦʥʩʪʘʪʦʚʘʥ ʿʝ ʩʣʘʙ ʥʘʧʘʜ, ʥʘ ʣʠʰ˂ʫ ʦʜ ʛʘʣʘʰʘ ʠ 

ʤʠʥʝʨʘ. ʆʚʦ ʩʫ  Mikiola fagi (Htg.), ʙʫʢʚʠʥʘ ʤʫʚʘ 

ʛʘʣʠʮʘ, ʢʦʿʘ ʩʪʚʘʨʘ ʛʘʣʝ ʥʘ ʣʠʰ˂ʫ ʙʫʢʚʝ (ʣʠʩʪʦʚʠ ʩʝ 

ʥʘʢʦʥ ʪʦʛʘ ʜʝʬʦʨʤʠʰʫ) ʠ ʤʠʥʝʨ Rhynchaenus fagi L. 

(Syn. Orchestes fagi L.) - ʙʫʢʚʠʥ ʩʫʨʣʘʰ ʤʠʥʝʨ.   

ʅʘ ʙʨʦʿʥʠʤ ʙʫʢʦʚʠʤ ʩʪʘʙʣʠʤʘ, ʥʘ ɹʀʊ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʩʣʘʙ ʜʦ ʿʘʢ ʥʘʧʘʜ ʦʚʠʭ ʰʪʝʪʦʯʠʥʘ ʥʘ 

ɹʀʊ: 78, 76, 77. 

ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʦʫʟʨʦʢʦʚʘʯʘ ʙʦʣʝʩʪʠ ʙʫʢʦʚʠʭ 

ʰʫʤʘ ʥʘ ɹʀʊ 58 ʠ 61, ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʧʦʿʝʜʠʥʘʯʥʦ 

ʧʨʠʩʫʩʪʚʦ ʢʘʨʧʦʬʦʨʘ ʠʣʠ ʮʝʥʪʨʘʣʥʝ ʪʨʫʣʝʞʠ ʜʫʞ 

ʯʠʪʘʚʦʛ ʜʝʙʣʘ ʙʫʢʚʝ, ʘ ʥʘ ʣʝʞʘʚʠʥʠ ʠʤʘ ʜʦʩʪʘ 

ʢʘʨʧʦʬʦʨʘ Fomes fomentarius (L.: Fr. ), (Syn. 

Ungulinafomentaria/Linn./Pat)Ungulina fomentaria. ʅʘ  

ʩʪʘʙʣʠʤʘ ʙʫʢʚʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʮʝʥʪʨʘʣʥʘ ʪʨʫʣʝʞ ʥʘ 

ʜʝʙʣʠʤʘ (ʉʣʠʢʘ 8), ʨʘʢ - ʨʘʥʝ ʥʘ ʢʦʨʠ, ʩʘ 

ʝʚʠʜʝʥʪʠʨʘʥʠʤ ʨʘʟʣʠʯʠʪʠʤ ʨʘʟʚʦʿʥʠʤ ʩʪʘʜʠʿʫʤʠʤʘ 

ʠʥʩʝʢʪʘ Cryptoccocus fagisugaL. (ʉʣʠʢʘ 6) ʢʘʦ ʠ 

ʨʘʟʣʠʯʠʪʝ ʛˀʠʚʝ ʧʨʦʫʟʨʦʢʦʚʘʯʠ ʪʨʫʣʝʞʠ ʫ ʧʨʠʜʘʥʢʫ 

ʩʪʘʙʘʣʘ, ʠʣʠ ʥʘ ʛʨʘʥʘʤʘ (ʉʣʠʢʘ 9). 

critically endangered primarily by defoliating insects. As 

it was the case in previous years, there was again a weak 

attack of gall makers  and miners on the leaves. Those 

were Mikiola fagi (Htg.), beech gall midge, which 

makes galls on beech leaves that consequently twist and 

deform and Rhynchaenus fagi L. (Syn. Orchestes fagi 

L.) ï beech weevil. 

Weak to severe attacks of these damaging 

insects were recorded on numerous beech trees on the 

following sample plots: 78, 76, 77. 

As regards to beech forest pathogens on sample 

plots 58 and 61, the presence of individual conks or 

centre rot along the whole beech trunks was recorded. A 

great number of Fomes fomentarius (L.: Fr. ), (Syn. 

Ungulinafomentaria/Linn./Pat)Ungulina fomentaria  

conks was registered on felled logs. Beech trees had 

central rot on the trunks (Figure 8), while their bark was 

affected by cankers of Cryptoccocus fagisugaL in 

different stages of its life cycle (Figure 6), as well as  

various wood-rotting fungi in the stem base or on the 

branches (Figure 9). 

 

 

 

 

 

  

ʉʣʠʢʘ 6. ʈʘʢ ʢʦʨʝ ʥʘ ʙʫʢʚʝ ʩʘ Cryptoccocus 

fagisugaL. 

Figure 6. Bark canker on a beech tree with 

Cryptoccocus fagisugaL. 

ʉʣʠʢʘ 7. ɹʀʊ 41, ʀʟʣʝʪʥʠ ʦʪʚʦʨʠ   

Figure 7. SP 41 Exit holes 
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ʉʣʠʢʘ 8. ʎʝʥʪʨʘʣʥʘ ʪʨʫʣʝʞ ʜʝʙʣʘ ʥʘ ʙʫʢʚʠ 

Figure 8. Centre rot of a beech trunk 

ʉʣʠʢʘ 9. ʉʫʚʝ ʛʨʘʥʝ ʙʫʢʚʝ  ʫ ʢʨʦʰˁʠ 

Figure 9. Dead branches of beech crowns 

 

ʍʨʘʩʪʦʚʠ ʢʦʿʠ ʩʫ ʥʘʿʯʝ˂ʠ ʫ ʰʫʤʘʤʘ ʥʘ 

ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʅʠʚʦʘ 1 ʩʫ ʢʠʪˁʘʢ, ʮʝʨ ʠ 

ʩʣʘʜʫʥ Quercuspetraea (Matt.) Lieblein, Q. cerris L. ʠ 

Q. frainetto Tenore ʠ ʙʠˀʢʝ ʩʫ ʭʨʘʥʠʪʝˀʢʝ ʟʘ ʦʢʦ 120 

ʚʨʩʪʘ ʠʥʩʝʢʘʪʘ ʠʟ ʨʝʜʦʚʘ Homoptera, Coleoptera, 

Diptera, Lepidoptera ʠ Hymenoptera. ʆʚʠ ʠʥʩʝʢʪʠ ʜʝʦ 

ʞʠʚʦʪʘ ʠʣʠ ʥʝʢʝ ʨʘʟʚʦʿʥʝ ʩʪʘʜʠʿʫʤʝ ʧʨʦʚʦʜʝ ʥʘ 

ʨʘʟʥʠʤ ʜʝʣʦʚʠʤʘ ʩʪʘʙʣʘ ʠ ʪʨʦʬʠʯʢʠ ʩʫ ʚʝʟʘʥʠ ʟʘ 

ʜʨʚʝ˂ʝ. ɻʨʠʟʫ ʣʠʩʥʦ ʘʩʠʤʠʣʘʮʠʦʥʦ ʪʢʠʚʦ, ʮʚʝʪʥʝ ʠ 

ʣʠʩʥʝ ʧʫʧʦˀʢʝ, ʤʣʘʜʝ ʠʟʙʦʿʢʝ ʠ ʛʨʘʥʯʠʮʝ, ʩʠʰʫ 

ʙʠˀʥʝ ʩʦʢʦʚʝ, ʢʩʠʣʦʬʘʛʝ ʩʫ ʠʣʠ ʧʘʢ ʬʦʨʤʠʨʘʿʫ 

ʪʚʦʨʝʚʠʥʝ ʫ ʢʦʿʠʤʘ ʩʝ ʨʘʟʚʠʿʘʿʫ ˁʠʭʦʚʝ ʣʘʨʚʝ ï ʛʘʣʝ.  

ʆʜ ʪʦʛʘ ʩʫ ʩʘʤʦ ʦʢʦ 10% ʦʚʠʭ ʚʨʩʪʘ 

ʝʢʦʥʦʤʩʢʝ ʰʪʝʪʦʯʠʥʝ ʫ ʰʫʤʘʨʩʪʚʫ, ʘ ˁʠʭʦʚʝ 

ʧʦʧʫʣʘʮʠʿʝ ʫ ʧʨʝʥʘʤʥʦʞʝˁʫ ʦʩʪʘʚˀʘʿʫ ʪʝʰʢʝ 

ʧʦʩʣʝʜʠʮʝ ʧʦ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʩʪʘʙʘʣʘ ʠ ʟʥʘʯʘʿʥʦ 

ʨʝʤʝʪʝ ʨʘʚʥʦʪʝʞʫ ʫ ʰʫʤʩʢʠʤ ʩʘʩʪʦʿʠʥʘʤʘ ʠ 

ʢʫʣʪʫʨʘʤʘ. ʄʝʹʫ ˁʠʤʘ ʿʝ, ʥʘʨʘʚʥʦ, ʝʢʦʥʦʤʩʢʠ 

ʥʘʿʟʥʘʯʘʿʥʠ ʛʫʙʘʨ - Lymantria dispar L. (Lepidoptera: 

Lymantriidae). ɹʨʦʿʥʦʩʪ ʧʦʧʫʣʘʮʠʿʘ ʤʝʨˀʠʚʘ ʿʝ ʥʘ 

ʤʥʦʛʦ ʥʘʯʠʥʘ ʠ ʩʚʘʢʘ ʥʘʟʥʘʢʘ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʥʦʩʪʠ 

ʛʫʙʘʨʘ ʫ ʰʫʤʠ, ʤʝʹʫ ʧʨʚʠʤ ʿʝ ʧʨʠʦʨʠʪʝʪʠʤʘ. ʊʦʢʦʤ 

2013. ʛʦʜʠʥʝ ʜʦʰʣʦ ʿʝ ʜʦ ʛʨʘʜʘʮʠʿʝ ʛʫʙʘʨʘ, ʢʘʢʦ ʿʝ 

ʧʦʤʝʥʫʪʦ ʠ ʦʙʨʘʟʣʦʞʝʥʦ ʠ ʥʘ ʰʠʨʦʢʦʤ ʧʦʜʨʫʯʿʫ, 

ʫʛʣʘʚʥʦʤ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ.  

ɻʨʫʧʫ ʨʘʥʠʭ ʭʨʘʩʪʦʚʠʭ ʜʝʬʦʣʠʿʘʪʦʨʘ ʯʠʥʝ 

ʛʨʘʜʦʛʝʥʝ ʚʨʩʪʝ ʢʦʿʝ ʫ ʧʨʝʥʘʤʥʦʞʝˁʫ ʪʦʢʦʤ 

ʥʝʢʦʣʠʢʦ ʫʟʘʩʪʦʧʥʠʭ ʛʦʜʠʥʘ ʯʠʥʝ ʜʘ ʬʠʟʠʦʣʦʰʢʠ 

ʦʩʣʘʙˀʝʥʘ ʩʪʘʙʣʘ ʧʦʩʪʘʿʫ ʤʝʪʘ ʩʝʢʫʥʜʘʨʥʠʭ 

ʰʪʝʪʦʯʠʥʘ. ʋʢʦʣʠʢʦ ʩʫ ʫ ʧʠʪʘˁʫ ʛʦʣʦʙʨʩʪʠ ʜʦʣʘʟʠ 

ʜʦ ʚʝʦʤʘ ʫʤʘˁʝʥʦʛ ʧʨʠʨʘʩʪʘ ʩʪʘʙʘʣʘ, ʫʨʦʜ ʞʠʨʘ 

ʠʟʦʩʪʘʿʝ ʠ ʧʨʘʢʪʠʯʥʦ ʩʝ ʟʘʫʩʪʘʚˀʘ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʝ 

ʦʙʥʦʚʝ ʦʚʠʭ ʰʫʤʘ. ɺʨʩʪʝ ʯʠʿʠ ʢʘʣʘʤʠʪʝʪʠ ʧʨʘʚʝ 

ʰʪʝʪʝ ʦʚʘʢʚʠʭ ʨʘʟʤʝʨʘ ʩʫ ʭʨʘʩʪʦʚʠ ʩʘʚʠʿʘʯʠ ʠ 

ʤʨʘʟʦʚʮʠ - ʟʝʤˀʦʤʝʨʢʝ. ɺʨʩʪʝ ʢʦʿʝ ʩʝ ʥʘʿʯʝʰ˂ʝ 

ʩʨʝ˂ʫ ʥʘ ʣʦʢʘʣʠʪʝʪʠʤʘ ʛʜʝ ʩʫ ʫ ʧʨʝʪʭʦʜʥʠʤ 

The most common oaks on the Level I sample 

plots are sessile oak, Turkey oak and Hungarian oak 

Quercuspetraea (Matt.) Lieblein, Q. cerris L. and Q. 

frainetto Tenore and they are host plants for about 120 

species of insects from the orders of Homoptera, 

Coleoptera, Diptera, Lepidoptera and Hymenoptera. 

These insects spend a part of their life or some stages of 

their life cycle on different tree parts, which means that  

they are trophically dependent on these trees. They chew 

assimilation tissue, flower and leaf buds, young shoots 

and twigs and they suck plant sap. They are either 

xylophages or they make formations in which larvae ï 

galls ï are made.  

Out of the total number of insect species, only 

10% are economically important pests in forestry. Their 

populations in outbreaks can produce devastating effects 

on the health state of trees and disturb the balance in 

forest stands and plantations. The most significant 

among them is the gypsy moth - Lymantria dispar L. 

(Lepidoptera: Lymantriidae). There are many ways to 

measure the abundance of its population and any 

indication of an increasing number of gypsy moth 

population in a forest is one of the most urgent priorities. 

As mentioned before, there was an outbreak of the gypsy 

moth in 2013. It affected a wider area, mainly in eastern 

Serbia.  

A group of early oak defoliators is made of 

species whose several consecutive outbreaks can cause 

physiological weakening of trees and thus make them 

susceptible to secondary pests.  If they cause a total 

defoliation, growth increment is decreased, seed 

production is absent and practically the whole process of 

natural forest regeneration is stopped. The species that 

cause such calamities are oak rollers and winter moths. 

The species that are most commonly found on the 

localities where severe attacks had been recorded in the 
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ʛʦʜʠʥʘʤʘ ʟʘʙʝʣʝʞʝʥʠ ʿʘʯʠ ʥʘʧʘʜʠ ʩʫ: ʟʝʣʝʥʠ ʭʨʘʩʪʦʚ 

ʩʘʚʠʿʘʯ - Tortrix viridana L., ʞʫʪʠ ʭʨʘʩʪʦʚ ʩʘʚʠʿʘʯ -

Aleimma loeflingiana L. (Lepidoptera:Tortricidae),; 

ʟʘʪʠʤ ʟʝʤˀʦʤʝʨʢʝ - ʤʨʘʟʦʚʮʠ : Colotois pennaria L., 

Agriopis spp.., ʚʝʣʠʢʠ ʤʨʘʟʦʚʘʮ- Erannis defoliaria L.. 

Alsophila spp., ʤʘʣʠ ʤʨʘʟʦʚʘʮ- Operophtera brumata 

L. ʆʚʦ ʢʘʨʘʢʪʝʨʠʰʝ ɹʀʊ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʅʇ ɫʝʨʜʘʧ.  

ʆʜ ʭʨʘʩʪʦʚʘ, ʩʣʘʜʫʥ ʿʝ ʫ ʟʥʘʪʥʦʿ ʤʝʨʠ ʧʨʝʪʨʧʝʦ 

ʛʫʙʠʪʘʢ ʘʩʠʤʠʣʘʮʠʦʥʦʛ ʪʢʠʚʘ, ʦʜ ʦʚʠʭ ʫʟʨʦʯʥʠʢʘ, ʥʘ 

ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʦʮʝˁʝʥʠʭ ʩʪʘʙʘʣʘ ( ɹʀʊ: 19, 20, 21, 

37).  

ʅʘ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʩʪʘʙʘʣʘ ʮʝʨʘ ʢʦʥʩʪʘʪʦʚʘʥʝ 

ʩʫ Cynipidae, ʧʦʩʝʙʥʦ ʚʨʩʪʘ Neuroterus quercus 

baccarum, ʢao ʠ ʤʠʥʝʨʠ Ticheria ekebladellaL. 

ʅʘ ʟʥʘʯʘʿʥʦʤ ʙʨʦʿʫ ʩʪʘʙʘʣʘ ʢʦʥʩʪʘʪʦʚʘʥʘ ʩʫ 

ʫ 2013. ʿʘʢʘ ʦʰʪʝ˂ʝˁʘ ʦʜ ʠʥʩʝʢʘʪʘ (ʦʢʦ 11 % ʩʚʠʭ 

ʩʪʘʙʘʣʘ ʠʤʘ ʧʦʤʝʥʫʪʘ ʦʰʪʝ˂ʝˁʘ). 

ʂʦʜ ʰʫʤʘ ʢʠʪˁʘʢʘ, ʠʟʜʘʥʘʯʢʦʛ ʧʦʨʝʢʣʘ ʠ 

ʩʣʘʙʦʛ ʢʦʥʜʠʮʠʦʥʦʛ ʩʪʘˁʘ (ɹʀʊ 78), ʙʠʣʦ ʜʘ ʩʫ ʫ 

ʧʠʪʘˁʫ ʟʨʝʣʘ ʩʪʘʙʣʘ, ʫ ʢʨʦʰˁʠ ʠ ʥʘ ʧʦʜʤʣʘʪʢʫ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʧʨʠʩʫʩʪʚʦ ʭʨʘʩʪʦʚʝ ʧʝʧʝʣʥʠʮʝ 

Microsphaera alphitoides Grif.& Maubl (ɹʀʊ 21) ʠ 

ʧʘʪʦʛʝʥʘ Mycosphaerella maculiformis. ʆʜ 

ʝʧʠʢʩʠʣʥʠʭ ʛˀʠʚʘ ʪʫ ʩʫ ʪʨʫʣʝʞʥʠʮʝ ʥʘ ʛʨʘʥʘʤʘ ʠ 

ʿʘʢʘ ʮʝʥʪʨʘʣʥʘ ʤʨʢʘ ʧʨʠʟʤʘʪʠʯʥʘ ʪʨʫʣʝʞ ʜʝʙʣʘ. 

ʈʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʧʨʠʩʫʩʪʚʦ ʪʫʤʦʨʘʩʪʠʭ ʪʚʦʨʝʚʠʥʘ ʠ 

ʪʨʫʣʝʞʠ ʥʘ ʛʨʘʥʘʤʘ ʮʝʨʘ, ʫ ʩʣʘʙʠʿʝʤ ʦʙʠʤʫ. ʐʪʝʪʘ 

ʦʜ ʠʥʩʝʢʘʪʘ ʢʦʥʩʪʘʪʦʚʘʥʘ ʿʝ ʧʨʦʮʝʥʪʫʘʣʥʦ ʥʘ ʯʘʢ 

ʪʨʝ˂ʝʥʠ - 29,2% ʢʠʪˁʘʢʦʚʠʭ ʦʙʝʣʝʞʝʥʠʭ ʩʪʘʙʘʣʘ .  

ʆʜ ʦʩʪʘʣʠʭ ʙʠʦʪʠʯʢʠʭ ʫʟʨʦʯʥʠʢʘ ʰʪʝʪʘ, ʥʘ 

ʧʦʿʝʜʠʥʘʯʥʠʤ ʛʨʘʥʘʤʘ ʭʨʘʩʪʘ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʦ 

ʧʨʠʩʫʩʪʚʦ ʧʘʨʘʟʠʪʥʠʭ ʮʚʝʪʥʠʮʘ - ʙʝʣʝ(Viscum album 

L.) ʠ ʞʫʪʝ ʠʤʝʣʝ (Loranthus europaeus Jacq.) ʢʦʿʝ 

ʠʟʘʟʠʚʘʿʫ ʬʠʟʠʦʣʦʰʢʦ ʩʣʘʙˀʝˁʝ ʩʪʘʙʘʣʘ ʠ ʜʦʚʦʜʝ ʠʭ 

ʫ ʧʨʝʜʠʩʧʦʟʠʮʠʿʫ ʟʘ ʥʘʧʘʜ ʦʧʘʩʥʠʭ ʨʘʟʘʨʘʯʘ ʜʨʚʝʪʘ 

ʠ ʰʪʝʪʦʯʠʥʘ (ɹʀʊ 26 ʠ 27). ʅʘ ʜʝʙʣʠʤʘ ʩʣʘʜʫʥʘ 

ʧʨʠʩʫʪʥʝ ʩʫ ʢʘʨʧʦʬʦʨʝ ʪʨʫʣʝʞʥʠʮʘ Coriolus 

versicolor (Fr.) Pil., Fomes annosus ʢʘʦ ʠ  ʮʝʥʪʨʘʣʥʘ 

ʪʨʫʣʝʞ, ʨʘʟʣʠʯʠʪʠʭ ʫʟʨʦʯʥʠʢʘ.  

ʅʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʚʨʩʪʝ ʟʘ ʯʝʪʠʥʘʨʩʢʝ ʰʫʤʝ 

ʩʫ  ʮʨʥʠ ʠ ʙʝʣʠ ʙʦʨ, ʩʤʨʯʘ ʠ ʿʝʣʘ. ʅʘʢʦʥ ʦʮʝʥʝ ʫ 

2013. ʛʦʜʠʥʠ ʧʝʪʠʥʘ ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʦʙʝʣʝʞʝʥʠʭ 

ʩʪʘʙʘʣʘ, ʿʝ ʩʘ ʚʠʜˀʠʚʠʤ ʦʰʪʝ˂ʝˁʠʤʘ  ʯʠʿʠ ʩʫ ʫʟʨʦʢ 

ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʝ. ʋ ʩʘʩʪʦʿʠʥʘʤʘ ʩʤʨʯʝ ʥʘ 

ʯʝʪʠʥʘʤʘ ʿʝ ʢʦʥʩʪʘʪʦʚʘʥ ʦʧʘʩʘʥ ʧʘʪʦʛʝʥ 

Chrysomyxaabietis (Wallr.) Unger (ɹʀʊ 419 ʠ 420), 

ʘʣʠ ʫ ʤʘˁʝʤ ʦʙʠʤʫ. ʅʘ ʯʝʪʠʥʘʤʘ ʿʝʣʝ ʢʦʥʩʪʘʪʦʚʘʥ ʿʝ, 

Cenangiumferruginosum Fr.(Syn. Cenangiumabietis 

(Pegs.) Duby. ʠ Lirulanervisequa (DC ex Fr.) Darker 

(Syn.Lophodermiumnervisequim (DC ex Fr.) Rehm. 

ʇʨʠʩʫʪʥʘ ʩʫ ʠ ʧʦʪʧʫʥʦ ʩʫʚʘ ʠ ʧʨʝʣʦʤˀʝʥʘ ʩʪʘʙʣʘ 

ʧʦʪʧʫʥʦ ʦʙʨʘʩʣʘ ʣʠʰʘʿʝʚʠʤʘ. 

ʅʘ ʯʝʪʠʥʘʤʘ ʙʝʣʦʛ ʙʦʨʘ ʧʨʠʩʫʪʥʝ ʩʫ ʛˀʠʚʝ 

Dothistroma pini Hulbary; (Syn. Scirrhia pini Funket 

previous year are: green oak leaf roller - Tortrix viridana 

L., yellow oak leaf roller - Aleimma loeflingiana L. 

(Lepidoptera:Tortricidae); and winter moths : feathered 

thorn - Colotois pennaria L., Agriopis sp., mottled 

umber - Erannis defoliaria L.; Alsophila sp., and winter 

month- Operophtera brumata L.  This was the case with 

the sample plots in the NP `Djerdap`. A great number of 

assessed Hungarian oak trees suffered from a loss of 

assimilation tissue caused by these agents (SP: 19, 20, 

21, 37). 

A special species of the Cynipidae family - 

Neuroterus quercus baccarum, as well as mining insects 

of  Ticheria ekebladellaL. were detected on a great 

number of Turkey oak trees.  

Substantial damage caused by insects was 

registered on a considerable number of trees (about 11% 

of all trees) in 2013.  

In poor sessile oak coppice forests (SP 78), the 

presence of oak powdery mildew Microsphaera 

alphitoides Grif. & Maubl (SP 21) and the pathogen 

Mycosphaerella maculiformis was recorded both in the 

crown and in the new growth. Woodrotting fungi were 

present in the form of decay fungi on branches or as 

prismatic centre brown rot on trunks. A weak presence 

of canker formations and decay was registered on the 

branches of Turkey oak trees. The damage caused by 

insects was detected and assessed in one third of all 

marked sessile oak trees (29.2%).  

Other destructive biotic agents included 

parasitic flowering plants ï white mistletoe (Viscum 

album L.) and yellow mistletoe (Loranthus europaeus 

Jacq.).They appeared on individual branches of oak trees 

and caused physiological weakening of the trees which 

made them susceptible to the attack of serious wood 

destructors and pests (sample plots 26 and 27). Fruiting 

bodies of wood-rotting Coriolus versicolor (Fr.) Pil., 

Fomes annosus as well as centre rot caused by various 

agents were found on the trunks of Hungarian oaks. 

The most common tree species in coniferous 

forests are Austrian pine, Scots pine, spruce and fir. The 

assessment carried out in 2013 showed that one fifth of 

the total number of marked trees had visible injuries 

caused by diseases and pests.  A dangerous pathogen 

Chrysomyxaabietis (Wallr.) Unger was detected on 

spruce needles (SP 419 and 420), but only in a small 

number, while Cenangiumferruginosum Fr. (Syn. 

Cenangiumabietis (Pegs.) Duby. and Lirulanervisequa 

(DC ex Fr.) Darker (Syn.Lophodermiumnervisequim 

(DC ex Fr.) Rehm occurred on fir needles. There were 

completely dead and broken trees covered by lichen. 

The needles of Scots pine had Dothistroma pini 

Hulbary; (Syn. Scirrhia pini Funket Parker) and 

Lophodermium pinastri, Lophodermium seditiosum 

(weak attack), as well as Cʫclaneusma minus, 
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Parker)ʠ Lophodermium pinastri, Lophodermium 

seditiosum - ʩʣʘʙʠʿʠ ʥʘʧʘʜ, ʢʘʦ ʠ Cʫclaneusma minus 

ʠ Sclerophoma sp. ʢʘʦ ʠ ʪʨʫʣʝʞʥʠʮʘ 

Fomitopsispinicola (Fr.) P. Karst (ɹʀʊ 65). 

ʉʣʘʙ ʥʘʧʘʜ Dothistroma pini  ʿʘʚˀʘ ʩʝ ʥʘ 

ʧʨʦʰʣʦʛʦʜʠʰˁʠʤ ʯʝʪʠʥʘʤʘ ʮʨʥʦʛ ʙʦʨʘ.. ʇʦʣʦʚʠʥʘ 

ʠʣʠ 50% ʩʪʘʙʘʣʘ ʠʤʘ ʥʝʢʝ ʦʜ ʥʘʚʝʜʝʥʠʭ ʙʦʣʝʩʪʠ. 

ʅʘ ʯʝʪʠʥʘʤʘ ʙʝʣʦʛ ʙʦʨʘ ʿʝ ʧʨʠʩʫʪʘʥ Diprion 

pini L., ʥʘ ʢʦʨʠ ʠʟʣʝʪʥʠ ʦʪʚʦʨʠ Siricidae -ʘ ʥʘ ɹʀʊ 41 

ʠ ʤʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʢʦʨʝ (ʉʣʠʢʘ 7). 

 ʍʝʨʤʝʩʠ ʩʝ ʪʘʢʦʹʝ ʿʘʚˀʘʿʫ, ʜʦʜʫʰʝ ʫ 

ʩʣʘʙʠʿʝʤ ʦʙʠʤʫ. Ips typographusL.ʿʘʚˀʘ ʩʝ ʛʜʝ 

ʧʦʩʪʦʿʝ ʩʫʚʘ, ʠʟʚʘˀʝʥʘ ʩʪʘʙʣʘ ʩʤʨʯʝ. 

ʆʰʪʝ˂ʝˁʘ ʘʙʠʦʪʠʯʢʦʛ ʧʦʨʝʢʣʘ ʩʫ, ʠʟʤʝʹʫ 

ʦʩʪʘʣʠʭ ʛʫʢʝ ʥʝʧʘʨʘʟʠʪʥʦʛ ʧʦʨʝʢʣʘ. ɱʘʚˀʘʿʫ ʩʝ ʥʘ 

ʢʦʨʠ ʜʝʙʘʣʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʩʪʘʙʣʘ ʙʫʢʚʝ. 

ʄʨʘʟʦʧʫʮʠʥʝ ʩʫ ʫʦʯˀʠʚʝ, ʛʦʪʦʚʦ ʮʝʣʦʤ ʜʫʞʠʥʦʤ 

ʜʝʙʣʘ. 

ʋ 2013.ʛʦʜʠʥʠ ʜʦʰʣʦ ʿʝ ʜʦ ʠʟʙʠʿʘˁʘ 

ʰʫʤʩʢʠʭ ʧʦʞʘʨʘ ʥʘ ʥʝʢʦʣʠʢʦ ɹʀʊ (ʥʧʨ ɹʀʊ ʙʨ. 41), 

ʧʘ ʿʝ ʦʚʦ ʙʠʦ ʿʝʜʘʥ ʦʜ ʬʘʢʪʦʨʘ ʢʦʿʠ ʩʫ ʨʝʟʫʣʪʠʨʘʣʠ 

ʧʦʪʧʫʥʠʤ ʦʜʩʫʩʪʚʦʤ ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ.ʅʘʢʦʥ 

ʪʦʛʘ, ʧʦʞʘʨʠʰʪʘ ʦʩʚʘʿʘ ʧʠʦʥʠʨʩʢʘ ʚʝʛʝʪʘʮʠʿʘ, ʘ ʫ 

ʩʫʢʮʝʩʠʿʠ ʫʩʧʝʰʥʠʿʝ ʩʫ ʠʣʠ ʠʥʚʘʟʠʚʥʝ (ʢʫʧʠʥʘ) ʠʣʠ 

ʝʢʦʥʦʤʩʢʠ-ʧʨʦʠʟʚʦʜʥʦ ʩʣʘʙʦ ʚʨʝʜʥʦʚʘʥʝ ʚʨʩʪʝ 

(ʙʨʝʟʘ ʥʘ ɹʀʊ 53). ʋʧʦʨʝʜʥʦʤ ʘʥʘʣʠʟʦʤ 

ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʦʰʪʝ˂ʝˁʘ ʧʨʝʤʘ ʫʟʨʦʢʫ ʥʘʩʪʘʥʢʘ ʥʘ 

ʯʝʪʠʥʘʨʠʤʘ ʠ ʣʠʰ˂ʘʨʠʤʘ ʢʦʥʩʪʘʪʦʚʘʥʦ ʩʫ ʦʰʪʝ˂ʝˁʘ 

ʥʘ 13 %ʯʝʪʠʥʘʨʘ ʠ 18,8 % ʩʪʘʙʘʣʘ ʣʠʰ˂ʘʨʘ ʫ 2013. 

ʛʦʜʠʥʠ (ʊʘʙʝʣʘ 6). 

Sclerophoma sp. and wood-rotting  Fomitopsispinicola 

(Fr.) P. Karst (SP 65). 

A weak attack of  Dothistroma pini  occurred on 

the previous year`s needles of Austrian pine. A half or 

50% of trees have some of the above-mentioned 

diseases. 

The needles of Scots pine had Diprion pini L. 

and exit holes of Siricidae on sample plot 41 and there 

were some mechanical injuries on the bark (Figure 7). 

Spruce bark beetles were also present but in a 

small number. Ips typographusL occurred on dead 

uprooted spruce trees. 

Among other types of abiotic damage, there 

were non-parasitic gnarls. They were found on the stem 

bark of individual beech trees. Frost cracks were readily 

apparent along almost the entire tree trunks.  

There were outbreaks of forest fires on several 

sample plots (for instance sample plot 41) in 2013, 

which makes fires one of the factors that resulted in the 

complete loss of assimilation parts. After a fire, the 

affected area is overwhelmed by pioneer vegetation, and 

in succession by stronger or invasive species (e.g. 

blackberry) or by comercially poor species (birch on 

sample plot 53). A comparative analysis of damage 

according to its cause  showed that damage was found in 

13% of conifers and 18.8% of broadleaves in 2013 

(Table 6). 

 

ʊʘʙʝʣʘ 6. ʋʟʨʦʯʥʠʮʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʩʪʘʙʣʠʤʘ ʫ 2013.  

Table 6.  Damage agents on the trees in 2013 

% 

ʐʪʝʪʘ ʆʜ  

ʠʥʩʝʢʘʪʘ/Dama

ge caused by 

insects 

ʐʪʝʪʘ ʦʜ  

ʛˀʠʚʘ/Dama

ge caused by 

fungi 

ʐʪʝʪʘ ʦʜ  

ʘʙʠʦʪʠʯʢʠʭ 

ʘʛʝʥʘʩʘ/Dama

ge caused by 

abiotic agents 

ʐʪʝʪʘ ʦʜ 

ʏʦʚʝʢʘ/Anthropoge

nic damage 

ʐʪʝʪʘ ʦʜ 

ʚʘʪʨʝ/Dama

ge caused by 

fire 

ʐʪʝʪʘ ʦʜ 

ʣʦʢʘʣʥʦʛ 

ʟʘʛʘʹʝˁʘ/Dama

ge caused by 

local pollution 

ʆʩʪʘʣʝ 

ʰʪʝʪʝ/Oth

er damage 

ʐʪʝʪʘ ʆʜ  

ʠʥʩʝʢʘʪʘ/Dama

ge caused by 

insects 

ɿʘ ʩʚʝ ʚʨʩʪʝ/ 

All species 
11,3 4,1 1,7 0,4 0,1 0,0 0,5 18,1 

ɿʘ ʯʝʪʠʥʘʨʝ/ 

Conifers 
0,6 10,7 1,2 0,6 0,0 0,0 0,0 13,0 

ɿʘ ʙʝʣʠ ʙʦʨ/ 

Scots pine  
0,0 0,0 0,0 1,8 0,0 0,0 0,0 1,8 

ɿʘ ʩʤʨʯʫ/ 

Spruce  
1,4 1,4 1,4 0,7 0,0 0,0 0,0 4,9 

ɿʘ ʿʝʣʫ/Fir 0,0 0,0 1,4 0,0 0,0 0,0 0,0 1,4 

ɿʘ ʮʨʥʠ ʙʦʨ/ 

Austrian pine 
0,0 50,7 1,5 0,0 0,0 0,0 0,0 52,2 

ɿʘ ʣʠʰ˂ʘʨʝ/ 

Broadleaves 
12,8 3,2 1,8 0,3 0,1 0,0 0,6 18,8 

ɿʘ ʙʫʢʚʫ/ 

Beech 
16,4 4,3 0,7 0,7 0,4 0,0 0,1 22,7 

ɿʘ ʮʝʨ/ 

Turkey oak 
6,0 1,7 0,4 0,2 0,0 0,0 1,0 9,3 

ɿʘ ʩʣʘʜʫʥ/ 

Hungarian oak 
8,7 3,0 0,8 0,0 0,0 0,0 1,1 13,6 

ɿʘ ʢʠʪˁʘʢ/ 
Sessile oak   

29,2 6,2 1,2 0,6 0,0 0,0 0,0 37,3 

ɿʘ 
ʛʨʘʙ/Hornbeam  

12,8 0,0 0,0 0,0 0,0 0,0 0,0 12,8 
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Dothistroma pini  ʿʘʚˀʘ ʩʝ ʥʘ 

ʧʨʦʰʣʦʛʦʜʠʰˁʠʤ ʯʝʪʠʥʘʤʘ ʮʨʥʦʛ ʙʦʨʘ, ʫ 2013. 

ʛʦʜʠʥʠ ʫ ʩʣʘʙʠʿʝʤ ʦʙʠʤʫ. ʅʘ ʯʝʪʠʥʘʤʘ ʙʝʣʦʛ ʙʦʨʘ 

ʧʨʠʩʫʪʥʝ ʩʫ ʛˀʠʚʝ Dothistroma pini,Lophodermium 

pinastri ʠ Lophodermium seditiosum- ʩʣʘʙʠʿʠ ʥʘʧʘʜ 

(ɹʀʊ 53). ʋ ʩʘʩʪʦʿʠʥʠ ʩʤʨʯʝ ʧʨʠʩʫʪʘʥ ʿʝ 

Heterobasidion annosum ʫ ʩʣʘʙʠʿʝʤ ʦʙʠʤʫ ʢʘʦ ʠ 

Lophodermium picea. 

 

ɸʥʪʨʦʧʦʛʝʥʘ ʠ ʜʨʫʛʘ ʦʰʪʝ˂ʝˁʘ ʙʠʦʪʠʯʢʦʛ 

ʧʦʨʝʢʣʘ  

 

ʆʰʪʝ˂ʝˁʘ ʦʜ ʠʟʚʣʘʯʝˁʘ ʠ ʨʫʰʝˁʘ ʧʨʠʩʫʪʥʘ 

ʩʫ ʥʘ 1,2% ʩʪʘʙʘʣʘ ʯʝʪʠʥʘʨʘ, 1,8% ʢʦʜ ʣʠʰ˂ʘʨʘ, ʜʦʢ  

ʜʨʫʛʠʭ ʦʰʪʝ˂ʝˁʘ ʥʝʧʦʟʥʘʪʦʛ ʧʦʨʝʢʣʘ, ʫʧʘʣʘ ʢʦʨʝ 

ʠʪʜ. ʠʤʘ ʥʘ 0,5% ʩʪʘʙʘʣʘ. ʄʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʦʜ 

ʰʫʤʩʢʠʭ ʧʪʠʮʘ ʜʝʪʝʢʪʦʚʘʥʘ ʩʫ ʥʘ ʩʪʘʙʣʠʤʘ ʩʤʨʯʝ 

(ʪʘʯʢʘ 420). ʄʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʢʦʨʝ ʮʝʨʘ ʥʘʩʪʘʣʘ 

ʩʫ ʧʨʠʣʠʢʦʤ ʦʙʝʣʝʞʘʚʘˁʘ ʩʪʘʙʣʘ.  

 

 

Dothistroma pini  slightly affected the previous 

year`s needles of Austrian pine in 2013. Fungi 

Dothistroma pini, Lophodermium pinastri and 

Lophodermium seditiosum occurred on Scots pine trees. 

It was only a weak attack (SP 53). A small number of 

Heterobasidion annosum and Lophodermium picea was 

present in the spruce stand. 

 

 

Anthropogenic and other biotic damage 

 

Damage caused by logging and felling was 

registered in 1.2% of coniferous trees and 1.8% of 

broadleaved trees. Other damage of unknown origin such 

as bark scorch was present in 0.5% of trees. Mechanical 

injuries caused by birds were registered on spruce trees 

(sample plot 420). Some mechanical injuries were made 

on the bark of Turkey oak trees during tree marking.   

 

 

 

  
 

ʉʣʠʢʝ 10 ʠ 11. ʉʘʩʪʦʿʠʥʘ ʩʤʨʯʝ ʂʦʧʘʦʥʠʢ, ʿʘʨʝʙʠʢʘ ʫ ʩʨʝʜˁʝʤ ʩʧʨʘʪʫ 

Figures 10 and 11. Spruce stand on Kopaonik, rowan tree middle storey 
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ʉʣʠʢʘ 12. ʃʠʰʘʿʠ (Cladonia arbuscula.) ʫ ʩʪʝˀʠ ʥʘ ʂʦʧʘʦʥʠʢʫ (ʬʦʪʦ ʉ. ʈʘʿʢʦʚʠ˂) 

Figure 12. Lichen (Cladonia arbuscula.) in the forest floor on Kopaonik (photo S. Rajkovic) 

 

7. ʂʃʀʄɸʊʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɿɸ 2013.  

    ɻʆɼʀʅʋ ʅɸ ʊɽʈʀʊʆʈʀɱʀ ʉʈɹʀɱɽ 

 

ɸʥʘʣʠʟʘ ʟʠʤʝ 2012/2013. ʛʦʜʠʥʝ 

 

ʋ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʟʠʤʘ 2012/2013. ʛʦʜʠʥʝ 

ʿʝ ʙʠʣʘ ʪʦʧʣʘ. ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʙʠʣʘ ʠʟʥʘʜ 

ʚʠʝhʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʟʠʤʝ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 0,7 Áʉ ʫ ɿʘʿʝʯʘʨʫ ʜʦ 3,3 Áʉ ʫ 

ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ -4,2 Áʉ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ -0,7 Áʉ ʥʘ ɿʣʘʪʠʙʦʨʫ. ʆʜʩʪʫʧʘˁʘ 

ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʜ ʥʦʨʤʘʣʝ, ʪʦʢʦʤ ʟʠʤʝ, 

ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961ï1990. ʙʠʣʘ ʩʫ ʦʜ 0,6 ÜC ʫ 

ɿʘʿʝʯʘʨʫ ʜʦ 2,0 ÜC ʫ ʉʿʝʥʠʮʠ, ʘ ʥʘ ʧʣʘʥʠʥʘʤʘ ʦʜ 0,3 

Áʉ ʥʘ ʎʨʥʦʤ ɺʨʭʫ ʜʦ 0,7 Áʉ ʥʘ ʂʦʧʘʦʥʠʢʫ.  

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʟʠʤʝ ʠʟʤʝʨʝʥʘ ʿʝ 

ʫ ʉʿʝʥʠʮʠ 13. ʜʝʮʝʤʙʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ -24,2 Áʉ.  

ʉʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʟʠʤʝ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ ʙʠʣʘ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961-1990.  

ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʫ ɺʨʘˁʫ, 26. ʬʝʙʨʫʘʨʘ 2012. ʛʦʜʠʥʝ 

ʠ ʠʟʥʦʩʠʣʘ ʿʝ 53,2 ʤʠʣʠʤʝʪʘʨʘ. ʆʚʦʤ ʚʨʝʜʥʦʰ˂ʫ ʿʝ 

ʧʨʝʚʘʟʠʹʝʥ ʘʧʩʦʣʫʪʥʠ ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʠʥʝ 

ʧʘʜʘʚʠʥʘ ʫ ʪʦʢʫ ʟʠʤʝ ʦʜ 43,8 ʤʠʣʠʤʝʪʘʨʘ (15. 

ʜʝʮʝʤʙʨʘ 1930. ʛʦʜʠʥʝ).  

ʅʘʿʚʝ˂ʝ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ 

ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʿʝ ʙʠʣʦ ʫ ʮʝʥʪʨʘʣʥʦʿ 

ʉʨʙʠʿʠ ʠ ʠʟʥʦʩʠʣʦ ʿʝ 18 ʜʘʥʘ.  

ɹʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʙʠʦ 

ʠʩʧʦʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʥʠʞʠʤ ʧʨʝʜʝʣʠʤʘ 

ʉʨʙʠʿʝ (ʦʜ 2 ʜʦ 12 ʜʘʥʘ). ʋ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ 

ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʙʠʦ ʿʝ ʠʟʥʘʜ 

ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʦʜ 3 ʥʘ ʂʦʧʘʦʥʠʢʫ ʜʦ 15 ʥʘ 

7. CHARACTERISTICS OF CLIMATE IN SERBIA 

IN 2013 

 

Winter 2012/13 

 

The weather was warm in the largest part of 

Serbia in 2012/13. The amount of rainfall was above the 

long-term average. 

The mean air temperature during the winter 

ranged from 0.7 °ʉ in Zajecar to 3.3 °ʉ in Belgrade, 

while the temperatures in mountain areas ranged from -

4.2°ʉ on Kopaonik to -0.7 °ʉ on Zlatibor.  

Deviations of the mean winter air temperature 

from the normal calculated for the specified reference 

period from 1960 to 1990 amounted to 0.6 ° C in 

Zajecar,  2.0 ºC in Sjenica, and in the moumtains from 

0.3 °ʉ  on Crni Vrh to 0.7 °ʉ on Kopaonik. 

The lowest air temperature was measured in 

Sjenica on December 13
th
 and it amounted to -24.2 °ʉ. 

The sum of winter precipitation was in most of 

Serbia above the average values calculated for the 

reference period from 1960 to 1990. 

The maximum daily sum of precipitation of 53.2 

mm was recorded in Vranje, on February 26
th 

, 
 
2013. 

This value exceeded the highest daily maximum of the 

sum of precipitation ever recorded in winter. The 

previous maximum was recorded on December 15
th
, 

1930 and amounted to 43.8 mm.  

The greatest deviation of the number of days 

with the precipitation above 1 mm was in the central 

Serbia and it amounted to 18 days.  

The number of snow cover days was below the 

average values in the lowland parts of Serbia (from 2 to 

12 days). On the other hand, the number of snow cover 

days was in the mountainous parts of the country above 



 

 

31 

ɿʣʘʪʠʙʦʨʫ.  

ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ 21. ʬʝʙʨʫʘʨʘ ʥʘ ʂʦʧʘʦʥʠʢʫ ʠ 

ʠʟʥʦʩʠʣʘ ʿʝ 87 ʮʝʥʪʠʤʝʪʘʨʘ. 

ʊʦʢʦʤ ʟʠʤʝ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʠʩʧʦʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʮʝʣʦʿ ʉʨʙʠʿʠ. 

ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʩʫ ʙʠʣʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 104,9 

ʫ ʅʠʰʫ ʜʦ 194,4 ʯʘʩʦʚʘ ʫ ʉʤʝʜʝʨʝʚʩʢʦʿ ʇʘʣʘʥʮʠ.  

ʋ ʧʨʦʮʝʥʪʠʤʘ ʦʜ ʥʦʨʤʘʣʝ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ 

ʩʫʥʮʘ ʠʟʥʦʩʠʣʦ ʿʝ ʦʜ 49% ʫ ʅʠʰʫ ʜʦ 92% ʫ ʇʦʞʝʛʠ.  

 

ɸʥʘʣʠʟʘ ʧʨʦʣʝ˂ʘ 2013. ʛʦʜʠʥʝ 

 

ʋ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʧʨʦʣʝ˂ʝ 2013. ʛʦʜʠʥʝ ʿʝ 

ʙʠʣʦ ʪʦʧʣʦ. Kʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʙʠʣʘ ʠʟʥʘʜ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ.  

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʧʨʦʣʝ˂ʘ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 11,3 Áʉ ʫ ɼʠʤʠʪʨʦʚʛʨʘʜʫ ʜʦ 

13,6 Áʉ ʫ ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 3,7 

Áʉ ʥʘ ʂʦʧʘʦʥʠʢʫ ʜʦ 8,5 Áʉ ʥʘ ɿʣʘʪʠʙʦʨʫ. 

 ʆʜʩʪʫʧʘˁʘ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʜ 

ʥʦʨʤʘʣʝ  ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ, ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 

1961ï1990. ʙʠʣʘ ʩʫ ʦʜ 0,4 ÜC ʫ ʉʦʤʙʦʨʫ ʜʦ 1,6 ÜC ʫ 

ʂʫʨʰʫʤʣʠʿʠ, ʘ ʫ ʚʠʰʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 0,7 Áʉ ʥʘ 

ʎʨʥʦʤ ɺʨʭʫ ʜʦ 2,3 Áʉ ʥʘ ʂʦʧʘʦʥʠʢʫ ʠʟʥʘʜ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. 

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʧʨʦʣʝ˂ʘ 

ʠʟʤʝʨʝʥʘ ʿʝ 20. ʘʧʨʠʣʘ ʫ ɹʘʥʘʪʩʢʦʤ ʂʘʨʣʦʚʮʫ ʠ 

ʠʟʥʦʩʠʣʘ ʿʝ 34,0 Áʉ. ɹʨʦʿ ʣʝʪˁʠʭ ʜʘʥʘ, ʩʘ 

ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 25 

Áʉ, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 17 ʫ ʉʦʤʙʦʨʫ ʠ ʥʘ ʇʘʣʠ˂ʫ 

ʜʦ 26 ʜʘʥʘ ʫ ʅʝʛʦʪʠʥʫ, ɴʫʧʨʠʿʠ, ʃʝʩʢʦʚʮʫ ʠ 

ɿʘʿʝʯʘʨʫ. ʅʘ ʧʣʘʥʠʥʘʤʘ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʦʜ 3 ʥʘ ʎʨʥʦʤ 

ɺʨʭʫ ʜʦ 6 ʥʘ ɿʣʘʪʠʙʦʨʫ. ʅʘʿʚʝ˂ʝ ʧʦʟʠʪʠʚʥʦ 

ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʣʝʪˁʠʭ ʜʘʥʘ ʦʜ ʧʨʦʩʝʢʘ ʟʘʙʝʣʝʞʝʥʦ 

ʿʝ ʥʘ ʧʦʜʨʫʯʿʫ ʿʫʛʦʠʩʪʦʯʥʝ ʠ ʫ ʜʝʣʫ ʮʝʥʪʨʘʣʥʝ 

ʉʨʙʠʿʝ.  

ɹʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 30 Áʉ, ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʮʝʣʦʿ 

ʉʨʙʠʿʠ, ʜʦʢ ʩʫ ʠʟʫʟʝʪʘʢ ʧʣʘʥʠʥʩʢʠ ʧʨʝʜʝʣʠ. ɹʨʦʿ 

ʪʨʦʧʩʢʠʭ ʜʘʥʘ ʿʝ ʙʠʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 2 ʫ ɺʨʘˁʫ ʠ ʥʘ 

ʇʘʣʠ˂ʫ ʜʦ 10 ʜʘʥʘ ʫ ʃʝʩʢʦʚʮʫ. ʋ ɹʝʦʛʨʘʜʫ ʩʫ 

ʟʘʙʝʣʝʞʝʥʝ ʜʚʝ ʪʨʦʧʩʢʝ ʥʦ˂ʠ, ʩʘ ʤʠʥʠʤʘʣʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʚʠʰʦʤ ʦʜ 20 Áʉ. ʋ ɹʘʥʘʪʩʢʦʤ 

ʂʘʨʣʦʚʮʫ ʠ ɺʝʣʠʢʦʤ ɻʨʘʜʠʰʪʫ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʧʦ 

ʿʝʜʥʘ ʪʨʦʧʩʢʘ ʥʦ˂.  

ɹʨʦʿ ʤʨʘʟʥʠʭ ʜʘʥʘ, ʩʘ ʤʠʥʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0 Áʉ, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

10 ʫ ɹʝʦʛʨʘʜʫ, ʂʨʘʛʫʿʝʚʮʫ ʠ ʅʠʰʫ ʜʦ 16 ʫ ʉʦʤʙʦʨʫ, 

ɼʠʤʠʪʨʦʚʛʨʘʜʫ ʠ ɿʘʿʝʯʘʨʫ. ʅʘ ʧʣʘʥʠʥʘʤʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʦ ʦʜ 22 ʥʘ ɿʣʘʪʠʙʦʨʫ ʜʦ 40 ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ʅʘʿʚʝ˂ʝ ʥʝʛʘʪʠʚʥʦ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʤʨʘʟʥʠʭ ʜʘʥʘ ʦʜ 

ʧʨʦʩʝʢʘ ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʫ ʟʘʧʘʜʥʦʿ ʉʨʙʠʿʠ  

ɹʨʦʿ ʣʝʜʝʥʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

the average values, from 3 on Kopaonik to 15 on 

Zlatibor. 

The maximum depth of the snow cover was 

recorded on February 21
st
 on Kopaonik. It amounted to 

87 centimeters. 

The duration of sunlight was during this winter 

below the average in the whole country. Solar radiation 

values ranged from 104.9 in Nis to 194.4 hours in 

Smederevska Palanka. 

In other words, sunlight duration amounted to 

49%  of the normal in Nis to 92% in Pozega. 

 

Spring 2013 

  

The weather was warm in most of Serbia in the 

spring of 2013. The amount of rainfall was above the 

long-term average. 

The mean spring air temperature ranged from 

11.3 °ʉ in Dimitrovgrad to 13.6 °ʉ in Belgrade, and in 

the mountain areas from 3.7 °ʉ on Kopaonik to 8.5 °ʉ 

on Zlatibor. 

Deviations of the mean spring air temperature 

from the normal calculated for the specified reference 

period from 1960 to 1990 ranged from 0.4 ºC in Sombor 

to 1.6 ºC in Kursumlija, and at higher altitudes it was 0.7 

°ʉ above the long-term average on Crni Vrh and 2.3 °ʉ 

on Kopaonik. 

The maximum daily air temperature during the 

spring was recorded on April 20
th
 in Banatski Karlovac 

and it was 34.0 °ʉ. The number of summer days with 

the maximum daily air temperature above 25 °ʉ ranged 

from 17 in Sombor and Palic to 26 days in Negotin, 

Cuprija, Leskovac and Zajecar. There were 3 such days 

on Crni Vrh and 6 on Zlatibor. The greatest positive 

deviation of the number of summer days from the 

normal was recorded in southeastern and in one part of 

central Serbia. 

Tropical days with the maximum temperature 

above 30 °ʉ were recorded in the whole country, with 

the exception of the mountain areas. The number of 

tropical days was in the range from 2 in Vranje and Palic 

to 10 in Leskovac. There were 2 tropical nights in 

Belgrade, with the minimum air temperature above 20 

°ʉ and one tropical night in Karlovac and Veliko 

Gradiste.  

The number of frost days with the minimum 

daily air temperature below 0 °ʉ was in the range from 

10 in Belgrade, Kragujevac and Nis to 16 in Sombor, 

Dimitrovgrad and Zajecar.  In the mountains, this 

number was between 22 on Zlatibor and 40 on 

Kopaonik. The greatest negative deviation of the number 

of frost days from the normal values was recorded in the 

western Serbia.  

The number of icy days with the maximum daily 
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ʪʝʤʧʝʨʘʪʫʨʦʤ ʥʠʞʦʤ ʦʜ 0ęC, ʟʘʙʝʣʝʞʝʥ ʿʝ ʥʘ ʧʝʪ 

ʩʪʘʥʠʮʘ (ʜʦ ʜʚʘ ʜʘʥʘ), ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 

3 ʜʘʥʘ ʥʘ ɿʣʘʪʠʙʦʨʫ ʜʦ 13 ʥʘ ʎʨʥʦʤ ɺʨʭʫ.  

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʧʨʦʣʝ˂ʘ 

ʠʟʤʝʨʝʥʘ ʿʝ ʥʘ ʂʦʧʘʦʥʠʢʫ 17. ʤʘʨʪʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ -

18,4 Áʉ.  

ʋ ɹʝʦʛʨʘʜʫ ʿʝ, ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʧʨʦʣʝ˂ʥʦʛ 

ʧʝʨʠʦʜʘ, ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ ʠʟʥʘʜ ʚʠʰʝʛʦʜʠʰˁʝʛ 

ʧʨʦʩʝʢʘ.  

ʉʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ ʙʠʣʘ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961-1990. ʉʫʤʘ 

ʧʘʜʘʚʠʥʘ ʿʝ ʙʠʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 93% ʫ ʂʫʨʰʫʤʣʠʿʠ 

ʜʦ 205% ʫ ʥʘ ʇʘʣʠ˂ʫ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ.  

 ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʥʘ ʂʦʧʘʦʥʠʢʫ 23. ʤʘʿʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 

70,5 ʤʠʣʠʤʝʪʘʨʘ. ʋ ʉʤʝʜʝʨʝʚʩʢʦʿ ʇʘʣʘʥʮʠ ʿʝ 23. 

ʤʘʿʘ ʟʘʙʝʣʝʞʝʥʦ 59,6 ʤʠʣʠʤʝʪʘʨʘ ʯʠʤʝ ʿʝ ʧʨʝʚʘʟʠʹʝʥ 

ʘʧʩʦʣʫʪʥʠ ʜʥʝʚʥʠ ʤʘʢʩʠʤʫʤ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʫ 

ʪʦʢʫ ʧʨʦʣʝ˂ʘ ʦʜ 59,1 ʤʠʣʠʤʝʪʘʨʘ (22. ʤʘʿʘ 1967. 

ʛʦʜʠʥʝ).  

ʅʘʿʚʝ˂ʝ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ 

ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʿʝ ʙʠʣʦ ʫ ʩʝʚʝʨʥʦʿ 

ʉʨʙʠʿʠ ʠ ʠʟʥʦʩʠʣʦ ʿʝ 11 ʜʘʥʘ.  

ʊʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʧʝʨʠʦʜʘ ʢʫʤʫʣʘʪʠʚʥʘ 

ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ ʙʠʣʘ ʟʥʘʪʥʦ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ 

ʚʨʝʜʥʦʩʪʠ.  

ʂʨʘʿʝʤ ʧʨʦʣʝ˂ʥʝ ʩʝʟʦʥʝ ʪʝʨʠʪʦʨʠʿʘ ʉʨʙʠʿʝ ʿʝ 

ʫ ʜʚʘ ʥʘʚʨʘʪʘ ʙʠʣʘ ʟʘʭʚʘ˂ʝʥʘ ʞʫʪʦʤ ʢʠʰʦʤ. ɸʥʘʣʠʟʘ 

ʩʠʥʦʧʪʠʯʢʝ ʩʠʪʫʘʮʠʿʝ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʧʦʜʨʫʯʿʝ 

ɹʘʣʢʘʥʘ ʙʠʣʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʜʫʙʦʢʦʛ ʮʠʢʣʦʥʘ ʩʘ 

ʮʝʥʪʨʦʤ ʠʟʥʘʜ ʟʘʧʘʜʥʝ ɽʚʨʦʧʝ. ʇʦʣʦʞʘʿ ʦʚʦʛ 

ʮʠʢʣʦʥʘ ʫʩʣʦʚʠʦ ʿʝ ʧʨʠʣʠʚ ʚʘʟʜʫʭʘ ʩʘ ʧʦʜʨʫʯʿʘ 

ʉʘʭʘʨʝ ʰʪʦ ʿʝ 17. ʤʘʿʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʜʦʚʝʣʦ ʜʦ 

ʧʦʿʘʚʝ ʢʠʰʝ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ ʧʝʩʘʢ (ʞʫʪʘ ʢʠʰʘ). 

ʇʦʿʘʚʘ ʞʫʪʝ ʢʠʰʝ ʿʝ ʧʦʥʦʚʦ ʟʘʙʝʣʝʞʝʥʘ 29. ʤʘʿʘ.  

ʈʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʚʠʰʝ ʜʘʥʘ ʩʘ ʧʦʿʘʚʦʤ ʛʨʘʜʘ 

ʥʘ ʚʝ˂ʝʤ ʜʝʣʫ ʪʝʨʠʪʦʨʠʿʝ ʉʨʙʠʿʝ.   

ʊʦʢʦʤ ʧʨʦʣʝ˂ʘ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʫ ʛʨʘʥʠʮʘʤʘ ʠ ʥʝʰʪʦ ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ 

ʮʝʣʦʿ ʉʨʙʠʿʠ. ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʩʫ ʙʠʣʝ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 95,2 ʫ ɿʘʿʝʯʘʨʫ ʠ ʥʘ ʇʘʣʠ˂ʫ ʜʦ 130,1 

ʯʘʩʦʚʘ ʫ ʂʫʨʰʫʤʣʠʿʠ.  

 ʋ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 

1961-1990., ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʠʟʥʦʩʠʣʦ ʿʝ ʦʜ 90% 

ʥʘ ʇʘʣʠ˂ʫ ʜʦ 135% ʫ ʂʫʨʰʫʤʣʠʿʠ.  

 

ɸʥʘʣʠʟʘ ʣʝʪʘ 2013. ʛʦʜʠʥʝ 

 

ʋ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʣʝʪʦ 2013. ʛʦʜʠʥʝ ʿʝ 

ʙʠʣʦ ʚʝʦʤʘ ʪʦʧʣʦ ʠ ʩʫʰʥʦ. ʈʝʛʠʩʪʨʦʚʘʥʘ ʩʫ ʜʚʘ 

ʪʦʧʣʦʪʥʘ ʪʘʣʘʩʘ, ʜʦʢ ʩʫ ʫ ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ 

ʩʝʚʝʨʥʝ ʠ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠ ʪʨʠ. 

air temperature below 0 °ʉ was 2 on five weather 

stations and the mountains had from 3 such days on 

Zlatibor to 13 on Crni Vrh. 

The lowest air temperature measured during the 

spring was 18.4 °ʉ and it was recorded on Kopaonik on 

March 17
th
. 

The mean, maximum and minimum air 

temperatures in Belgrade were above the long-term 

average during most of the spring season. 

The sum of spring precipitation was in most of 

Serbia above the average values of the normal calculated 

for the reference period from 1960 to 1990. The sum of 

precipitation was in the range from 93% of the normal in 

Kursumlija to 205% in Palic. 

The maximum daily sum of precipitation was 

recorded on Kopaonik on May 23
rd
 and it amounted to 

70.5 millimeters The sum of 59.6 mm was recorded in 

Smederevska Palanka on May 23
rd
 and it exceeded the 

absolute daily maximum of the sum of spring 

precipitation of 59.1 mm (recorded on May 22
nd

, 1967.)  

 

The greatest deviation of the number of days 

with the precipitation above 1 mm was in the northern 

Serbia and it amounted to 11 days.  

For most of the period, the cumulative sum of 

precipitation was well above the average values. 

At the end of the spring season, Serbia was 

twice affected by rain dust. The analysis of the synoptic 

situation showed that the Balkans was under the 

influence of a deep cyclone with its center above 

western Europe. The position of the cyclone led to the 

inflow of air from the Sahara, which on May 17
th
 

brought about the rain that contained sand (so called 

`yellow rain )̀. Rain dust or `yellow raiǹ  was recorded 

once again ï on May 29
th
. 

There were several hail days in a large area of 

Serbia.  

Solar radiation during the spring 2013 was 

within the limits or slightly above the average values in 

the whole of Serbia. These values were in the range 

from 95.2 in Zajecar and Palic to 130.1 hours in 

Kursumlija.  

Compared to the normal values of the reference 

period 1961-1990, solar radiation was from 90% of the 

normal in Palic to 135% in Kursumlija. 

 

 

Summer 2013 

 

The summer of 2013 was hot and dry in most of 

Serbia. There were two heat waves, even three in some 

parts of northern and eastern Serbia.  

The mean air temperature during the summer 

was in the range of 20.0°C in Dimitrovgrad to 23.7 ° C 
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ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʣʝʪʘ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 20,0 Áʉ ʫ ɼʠʤʠʪʨʦʚʛʨʘʜʫ ʜʦ 

23,7 Áʉ ʫ ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 

12,6 Áʉ ʥʘ ʂʦʧʘʦʥʠʢʫ ʜʦ 17,9 Áʉ ʥʘ ɿʣʘʪʠʙʦʨʫ.  

ʆʜʩʪʫʧʘˁʘ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʜ 

ʥʦʨʤʘʣʝ, ʪʦʢʦʤ ʣʝʪʘ, ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961ï

1990. ʙʠʣʘ ʩʫ ʦʜ 1,3 ÜC ʫ ʅʦʚʦʤ ʉʘʜʫ ʜʦ 2,7 ÜC ʫ 

ɹʝʦʛʨʘʜʫ ʠ ʅʝʛʦʪʠʥʫ, ʘ ʫ ʚʠʰʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 1,6 Áʉ 

ʫ ʉʿʝʥʠʮʠ ʜʦ 2,2 Áʉ ʥʘ ɿʣʘʪʠʙʦʨʫ.  

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ 

ʣʝʪʘ ʠʟʤʝʨʝʥʘ ʿʝ 29. ʿʫʣʘ ʫ ɺʝʣʠʢʦʤ ɻʨʘʜʠʰʪʫ ʠ 

ʠʟʥʦʩʠʣʘ ʿʝ 39,7 Áʉ, ʯʠʤʝ ʿʝ ʧʨʝʚʘʟʠʹʝʥ ʤʘʢʩʠʤʫʤ ʦʜ 

6. ʿʫʣʘ 1988. ʛʦʜʠʥʝ (39,3Áʉ). ʊʘʢʦʹʝ ʿʝ ʧʨʝʚʘʟʠʹʝʥ 

ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʪʦʢʦʤ ʣʝʪʘ ʥʘ 

ʇʘʣʠ˂ʫ 8. ʘʚʛʫʩʪʘ ʠ ʠʟʥʦʩʠʦ ʿʝ 37,5 Üʉ (ʜʦʪʘʜʘʰˁʠ 

ʤʘʢʩʠʤʫʤ ʦʜ 37,4 Üʉ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ 10. ʘʚʛʫʩʪʘ 1961. 

ʛʦʜʠʥʝ).  

ɹʨʦʿ ʣʝʪˁʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 25 Áʉ, ʙʠʦ ʿʝ ʫʠʥʪʝʨʚʘʣʫ ʦʜ 

66 ʫ ʇʦʞʝʛʠ ʜʦ 80 ʜʘʥʘ ʫ ɿʘʿʝʯʘʨʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ 

ʢʨʘʿʝʚʠʤʘ ʦʜ ʿʝʜʥʦʛ ʥʘ ʂʦʧʘʦʥʠʢʫ ʜʦ 36 ʜʘʥʘ ʥʘ 

ɿʣʘʪʠʙʦʨʫ. ʅʘʿʚʝ˂ʝ ʧʦʟʠʪʠʚʥʦ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ 

ʣʝʪˁʠʭ ʜʘʥʘ ʦʜ ʧʨʦʩʝʢʘ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʥʘ ʧʦʜʨʫʯʿʫ 

ʩʝʚʝʨʥʝ ʠ ʫ ʜʝʣʫ ʠʩʪʦʯʥʝ ʠ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ.  

ɹʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 30 Áʉ, ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʮʝʣʦʿ 

ʉʨʙʠʿʠ, ʠʟʫʟʝʚ ʥʘ ʂʦʧʘʦʥʠʢʫ. ɹʨʦʿ ʪʨʦʧʩʢʠʭ ʜʘʥʘ ʿʝ 

ʙʠʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 33 ʫ ʅʦʚʦʤ ʉʘʜʫ ʜʦ 50 ʜʘʥʘ ʫ 

ʅʝʛʦʪʠʥʫ. ʅʘʿʚʝ˂ʝ ʧʦʟʠʪʠʚʥʦ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ 

ʪʨʦʧʩʢʠʭ ʜʘʥʘ ʦʜ ʧʨʦʩʝʢʘ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʫ ɺʝʣʠʢʦʤ 

ɻʨʘʜʠʰʪʫ ʠ ʠʟʥʦʩʠʣʦ ʿʝ 26 ʜʘʥʘ.  

ʊʦʢʦʤ ʣʝʪʘ ʫ ʩʢʦʨʦ ʮʝʣʦʿ ʉʨʙʠʿʠ ʟʘʙʝʣʝʞʝʥʝ 

ʩʫ ʪʨʦʧʩʢʝ ʥʦ˂ʠ, ʠʟʫʟʝʚ ʥʘ ʢʨʘʿˁʝʤ ʿʫʛʦʠʩʪʦʢʫ ʠ 

ʿʫʛʦʟʘʧʘʜʫ ʟʝʤˀʝ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʪʨʦʧʩʢʠʭ ʥʦ˂ʠ ʩʘ 

ʤʠʥʠʤʘʣʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ ʚʠʰʦʤ ʦʜ 20 Áʉ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ɹʝʦʛʨʘʜʫ ʠ ʠʟʥʦʩʠʦ ʿʝ 27 ʜʘʥʘ.  

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʣʝʪʘ ʠʟʤʝʨʝʥʘ ʿʝ 

ʥʘ ʂʦʧʘʦʥʠʢʫ 2. ʿʫʥʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 1,3 Áʉ.  

ʋ ɹʝʦʛʨʘʜʫ ʿʝ, ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʣʝʪˁʝʛ 

ʧʝʨʠʦʜʘ, ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʣʘ ʠʟʥʘʜ ʚʠʰʝʛʦʜʠʰˁʝʛ 

ʧʨʦʩʝʢʘ.  

ʉʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʣʝʪʘ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ ʙʠʣʘ ʠʩʧʦʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961-1990. ʉʫʤʘ 

ʧʘʜʘʚʠʥʘ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʙʠʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

22% ʫ ɿʘʿʝʯʘʨʫ ʜʦ 105 % ʫ ʉʿʝʥʠʮʠ.  

 ʄʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʫ ʅʦʚʦʤ ʉʘʜʫ 8. ʿʫʥʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 

49,1 ʤʠʣʠʤʝʪʘʨ.  

 ʅʘʿʚʝ˂ʝ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ 

ʦʜ ʿʝʜʥʦʛ ʤʠʣʠʤʝʪʨʘ ʠ ʚʠʰʝ ʦʩʤʦʪʨʝʥʦ ʿʝ ʫ 

ɹʝʦʛʨʘʜʫ, ɿʘʿʝʯʘʨʫ ʠ ʥʘ ɿʣʘʪʠʙʦʨʫ ʰʪʦ ʿʝ ʟʘ 11 ʜʘʥʘ 

ʤʘˁʝ ʦʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ ʣʝʪʦ.  

in Belgrade, and in the mountain areas from 12.6 ° C on 

Kopaonik to 17.9 ° C on Zlatibor.  

Deviations of the mean summer air temperatures 

from the  normal values of the reference period 1961-

1990 were from 1.3 º C in Novi Sad to 2.7 º C in 

Belgrade and Negotin, and in the higher regions from 

1.6 ° C in Sjenica to 2.2 ° C on Zlatibor. 

The highest daily air temperature during the 

summer was measured on July 29
th
 in Veliko Gradiste 

and amounted to 39.7°C, which exceeded the maximum 

air temperature of July 6
th
, 1988 (39.3°C). The 

maximum air temperature was also exceeded during the 

summer in Palic on August 8
th
 and it amounted to 37.5ºC 

(the former maximum of 37.4ºC was recorded on 

August 10
th
, 1961). 

The number of summer days with the maximum 

daily temperature above 25 °C, was in the range from 66 

in Poģega to 80 days in Zajecar, and in mountain regions 

from 1 day on Kopaonik to 36 days on Zlatibor. The 

largest positive deviation of the number of summer days 

from the average was recorded in northern and a part of 

western Serbia. 

Tropical days with the maximum air 

temperatures above 30 °C were recorded in the whole of 

Serbia, with the exception of Kopaonik. The number of 

tropical days was in the range from 33 in Novi Sad to 50 

days in Negotin. The largest positive deviation of the 

number of tropical days from the average was recorded 

in Veliko Gradiste and amounted to 26 days. 

There were tropical nights during the summer, 

in almost whole of Serbia, except in the farthest 

southeast and southwest of the country. The largest 

number of tropical nights with the minimum air 

temperature above 20 ° C was recorded in Belgrade and 

amounted to 27 days. 

The lowest temperature in the summer was 

measured on Kopaonik on June 2
nd

 and it was 1.3° C. 

The mean, maximum and minimum air 

temperatures in Belgrade were above the long-term 

average during most of the summer season. 

The total sum of precipitation during the 

summer in most parts of Serbia was below the average 

compared to the normal values of the reference period 

1961-1990. The sum of precipitation was in the range 

from 22% of the normal value in Zajecar to 105% in 

Sjenica. 

 The maximum daily rainfall was recorded in 

Novi Sad on June 8
th
 and amounted to 49.1 mm. 

 The highest deviations of the number of days 

with the precipitation of a millimeter or more were 

recorded in Belgrade, Zajecar and Zlatibor. It was 11 

days shorter than the average summer value. 

During the summer, the length of solar radiation 

was above the average values in the whole of Serbia. 
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ʊʦʢʦʤ ʣʝʪʘ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ 

ʠʟʥʘʜ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʮʝʣʦʿ ʉʨʙʠʿʠ. 

ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʩʫ ʙʠʣʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 745,7 

ʫ ʉʿʝʥʠʮʠ ʜʦ 955,5 ʯʘʩʦʚʘ ʫ ʉʦʤʙʦʨʫ.  

 ʋ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 

1961-1990., ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʠʟʥʦʩʠʣʦ ʿʝ ʦʜ 96% 

ʫ ɿʘʿʝʯʘʨʫ ʜʦ 128% ʫ ʂʫʨʰʫʤʣʠʿʠ. 

 ʆʜ ʧʦʯʝʪʢʘ ʿʫʥʘ, ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʮʝʣʝ ʉʨʙʠʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʩʫ ʜʚʘ ʪʦʧʣʦʪʥʘ ʪʘʣʘʩʘ , ʜʦʢ ʩʫ ʫ 

ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ ʩʝʚʝʨʥʝ ʠ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ 

ʟʘʙʝʣʝʞʝʥʘ ʠ ʪʨʠ. ʇʨʚʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ ʟʘʙʝʣʝʞʝʥ 

ʫ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʿʫʥʘ ʠ ʫ ʚʝ˂ʠʥʠ ʤʝʩʪʘ ʿʝ ʪʨʘʿʘʦ ʦʜ 

16. ʜʦ 22. ʿʫʥʘ. ɼʨʫʛʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ 

ʥʘ ʩʝʜʘʤ ʛʣʘʚʥʠʭ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʩʪʘʥʠʮʘ ʠ ʪʨʘʿʘʦ ʿʝ 

ʦʜ 24. ʜʦ 29. ʿʫʣʘ. ʊʨʝ˂ʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʟʘʙʝʣʝʞʝʥ ʿʝ 

ʫ ʮʝʣʦʿ ʉʨʙʠʿʠ ʧʦʯʝʪʢʦʤ ʘʚʛʫʩʪʘ, ʠ ʫ ʚʝ˂ʠʥʠ ʤʝʩʪʘ 

ʪʨʘʿʘʦ ʿʝ ʦʜ 3. ʜʦ 9. ʘʚʛʫʩʪʘ. ʅʘ ɻʄ ʩʪʘʥʠʮʠ ɿʘʿʝʯʘʨ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʯʝʪʚʨʪʠ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʢʦʿʠ ʿʝ ʪʨʘʿʘʦ 

ʦʜ 18. ʜʦ 23. ʘʚʛʫʩʪʘ.  

 

ɸʥʘʣʠʟʘ ʿʝʩʝʥʠ 2013 .ʛʦʜʠʥʝ 

 

ʋ ʚʝ˂ʝʤ ʜʝʣʫ ʉʨʙʠʿʝ ʿʝʩʝʥ 2013. ʛʦʜʠʥʝ ʿʝ 

ʙʠʣʘ ʪʦʧʣʘ ʠ ʢʠʰʥʘ. ʈʝʛʠʩʪʨʦʚʘʥ ʿʝ ʿʝʜʘʥ ʪʦʧʣʦʪʥʠ 

ʪʘʣʘʩ. 

ʉʨʝʜˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʪʦʢʫ ʿʝʩʝʥʠ 

ʙʠʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 10,8Áʉ ʫ ʇʦʞʝʛʠ ʜʦ 14,1Áʉ ʫ 

ɹʝʦʛʨʘʜʫ, ʘ ʫ ʧʣʘʥʠʥʩʢʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 5,7Áʉ ʥʘ 

ʂʦʧʘʦʥʠʢʫ ʜʦ 10,0Áʉ ʥʘ ɿʣʘʪʠʙʦʨʫ. 

ʆʜʩʪʫʧʘˁʘ ʩʨʝʜˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʜ 

ʥʦʨʤʘʣʝ, ʪʦʢʦʤ ʿʝʩʝʥʠ, ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961-

1990. ʙʠʣʘ ʩʫ ʦʜ 0,8ÜC ʫ ɿʘʿʝʯʘʨʫ ʜʦ 1,7ÜC ʫ ɹʝʦʛʨʘʜʫ 

ʠ ʅʠʰʫ, ʘ ʫ ʚʠʰʠʤ ʧʨʝʜʝʣʠʤʘ ʦʜ 1,1 ÜC ʥʘ ʎʨʥʦʤ 

ɺʨʭʫ ʜʦ 1,8 ÜC ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ʅʘʿʚʠʰʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʿʝʩʝʥʠ 

ʠʟʤʝʨʝʥʘ ʿʝ 23. ʦʢʪʦʙʨʘ ʫ ʃʦʟʥʠʮʠ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 31,7 

ÜC. ɹʨʦʿ ʣʝʪˁʠʭ ʜʘʥʘ, ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʜʥʝʚʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʠʰʦʤ ʦʜ 25 ÜC, ʙʠʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

8 ʥʘ ʇʘʣʠ˂ʫ ʜʦ 27 ʜʘʥʘ ʫ ʂʠʢʠʥʜʠ. ʅʘʿʚʝ˂ʝ 

ʧʦʟʠʪʠʚʥʦ ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʣʝʪˁʠʭ ʜʘʥʘ ʦʜ ʧʨʦʩʝʢʘ 

ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʥʘ ʧʦʜʨʫʯʿʫ ʮʝʥʪʨʘʣʥʝ ʠ ʿʫʛʦʠʩʪʦʯʥʝ 

ʉʨʙʠʿʝ .  

ɹʨʦʿ ʤʨʘʟʥʠʭ ʜʘʥʘ, ʩʘ ʤʠʥʠʤʘʣʥʦʤ 

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

ʫ ɹʝʦʛʨʘʜʫ ʜʦ 12 ʜʘʥʘ ʫ ɿʘʿʝʯʘʨʫ. ʅʘʿʚʝ˂ʝ ʥʝʛʘʪʠʚʥʦ 

ʦʜʩʪʫʧʘˁʝ ʙʨʦʿʘ ʤʨʘʟʥʠʭ ʜʘʥʘ ʦʜ ʧʨʦʩʝʢʘ 

ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʫ ʧʣʘʥʠʥʩʢʠʤ ʢʨʘʿʝʚʠʤʘ. 

ʅʘʿʥʠʞʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ ʿʝʩʝʥʠ ʠʟʤʝʨʝʥʘ 

ʿʝ ʫ ʉʿʝʥʠʮʠ 30. ʥʦʚʝʤʙʨʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ -19,5 ºC. ʋ 

ɹʝʦʛʨʘʜʫ ʿʝ, ʪʦʢʦʤ ʚʝ˂ʝʛ ʜʝʣʘ ʿʝʩʝˁʝʛ ʧʝʨʠʦʜʘ, 

ʩʨʝʜˁʘ, ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʘʟʜʫʭʘ ʙʠʣʘ ʠʟʥʘʜ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ.  

ʉʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʿʝʩʝʥʠ ʿʝ ʫ ʚʝ˂ʝʤ ʜʝʣʫ 

ʉʨʙʠʿʝ ʙʠʣʘ ʫ ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ 

The SR values were in the range from 745.7 hours in 

Sjenica to 955.5 hours in Sombor. 

Compared to the normal values of the reference 

period 1961-1990, solar radiation was 96% of the 

normal in Zajecar and 128% in Kursumlija. 

 From the beginning of June, there were two 

heat waves on the territory of Serbia, while in some 

areas of northern and eastern Serbia there were even 

three. The first heat wave was recorded in the second 

half of June and in most places it lasted from June 16
th
 to 

June 22
nd

. Another heat wave was registered by seven 

major meteorological stations and lasted from July 24
th
 

to July 29
th
. The third heat wave was recorded in the 

whole of Serbia at the beginning of August, and in most 

places it lasted from August 3
rd
 to August 9

th
. The fourth 

heat wave was recorded by GM station Zajecar and it 

lasted from August 18
th
 to August 23

rd
. 

 

Autumn 2013 

The weather was warm and rainy in most of 

Serbia in the autumn of 2013. There was one heat wave.  

The mean air temperature during the autumn 

was in the range of 10.8°C in Pozega to 14.1° C in 

Belgrade, and in the mountain areas from 5.7 ° C on 

Kopaonik to 10.0° C on Zlatibor.  

Deviations of the mean autumn air temperature 

from the  normal calculated for the reference period 

1961-1990 were from 0.8 ºC in Zajecar to 1.7 ºC in 

Belgrade and Nis, and in the higher regions from 1.1 °C 

on Crni Vrh to 1.8 °C on Kopaonik. 

The highest daily air temperature during the 

autumn was measured on October 23
rd
 in Loznica and 

amounted to 31.7°C. The number of summer days with 

the maximum daily temperature above 25 °C, was in the 

range from 8 in Palic to 27 days in Kikinda. The largest 

positive deviation of  the number of summer days from 

the average was recorded in central and southeastern 

Serbia. 

The number of frost days with the minimum 

daily air temperature below 0 °ʉ was in the range from 3 

in Belgrade to 12 in Zajecar.  The greatest negative 

deviation of the number of frost days from the average 

values was recorded in the mountain areas. 

The lowest air temperature in the autumn was 

measured in Sjenica on November, 30
th
 and it amounted 

to -19.5 ºC. The mean, maximum, and minimum air 

temperatures in Belgrade were above the long-term 

average during most of the autumn season. 

The sum of autumn precipitation was in most of 

Serbia within the limits of average values compared to 

the normal of the reference period 1961-1990. It was 

above the long-term average in the north and east of 

Serbia. The sum of autumn precipitation was in the  
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ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 1961-1990. 

ʅʘ ʩʝʚʝʨʫ ʠ ʠʩʪʦʢʫ ʉʨʙʠʿʝ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ 

ʙʠʣʘ ʠʟʥʘʜ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʉʫʤʘ ʧʘʜʘʚʠʥʘ 

ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʙʠʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 85% ʫ 

ʉʿʝʥʠʮʠ ʜʦ 139% ʫ ʉʤʝʜʝʨʝʚʩʢʦʿ ʇʘʣʘʥʮʠ, ʜʦʢ ʿʝ ʫ 

ʅʦʚʦʤ ʉʘʜʫ ʠʟʥʦʩʠʣʘ 183%.  

 ʊʦʢʦʤ ʿʝʩʝʥʠ, ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʙʠʣʦ ʿʝ ʫ 

ʛʨʘʥʠʮʘʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʮʝʣʦʿ ʉʨʙʠʿʠ. 

ɺʨʝʜʥʦʩʪʠ ʦʩʫʥʯʘʚʘˁʘ ʙʠʣʝ ʩʫ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 341,7 

ʫ ɿʘʿʝʯʘʨʫ ʜʦ 512,4 ʯʘʩʦʚʘ ʫ ɼʠʤʠʪʨʦʚʛʨʘʜʫ.  

 ʋ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʘʣʫ ʟʘ ʨʝʬʝʨʝʥʪʥʠ ʧʝʨʠʦʜ 

1961-1990., ʪʨʘʿʘˁʝ ʩʠʿʘˁʘ ʩʫʥʮʘ ʠʟʥʦʩʠʣʦ ʿʝ ʦʜ 75% 

ʫ ɿʘʿʝʯʘʨʫ ʜʦ 108% ʫ ɹʝʦʛʨʘʜʫ. 

ʆʜ ʧʦʯʝʪʢʘ ʩʝʧʪʝʤʙʨʘ, ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʮʝʣʝ 

ʉʨʙʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʿʝʜʘʥ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ, ʠʟʫʟʝʚ 

ʎʨʥʦʛ ɺʨʭʘ ʛʜʝ ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʘ ʜʚʘ ʠ ʅʝʛʦʪʠʥʘ ʠ 

ɿʘʿʝʯʘʨʘ ʛʜʝ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥ. ʋ 

ʚʝ˂ʠʥʠ ʤʝʩʪʘ ʪʦʧʣʦʪʥʠ ʪʘʣʘʩ ʿʝ ʪʨʘʿʘʦ ʦʜ 20. ʜʦ 30. 

ʦʢʪʦʙʨʘ. ʅʘʿʿʘʯʠ ʠʥʪʝʥʟʠʪʝʪ ʪʦʧʣʦʪʥʦʛ ʪʘʣʘʩʘ 

ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʫ ʧʣʘʥʠʥʩʢʠʤ ʢʨʘʿʝʚʠʤʘ.  

range from 85% of the normal value in Sjenica to 139% 

in Smederevska Palanka and 183% in Novi Sad. 

 

During the autumn, the length of solar radiation 

was within the limits of the average values in the whole 

of Serbia. The SR values were in the range from 341.7 

hours in Zajecar to 512.4 hours in Dimitrovgrad. 

Compared to the normal values of the reference 

period 1961-1990, solar radiation was 75% of the 

normal in Zajecar and 108% in Belgrade. 

From the beginning of September, there was one 

heat wave on the territory of Serbia, with the exception 

of Crni Vrh with two heat waves recorded and Negotin 

and Zajecar with no heat waves. In most places, the heat 

wave was from October 20
th
 to October 30

th
. The 

intensity of the heat wave was the strongest in the 

mountain areas. 
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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 MONITOR ING 

 

 

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 sume` Boljevac, FM 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, FM Uģice, MU `Mokra Gora-Panjak` 
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8. 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 

ʤʝʨʝˁʝ 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 - 

8. 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 

production function 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 

continual 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 in 

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 Fruska Gora, 

NP Kopaonik, NP 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 sample 

plots were established in the period from 2009 to 2013, 

together with 10 operating panels (from 10 different 



 

 

39 

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. 

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 ʅʠʚʦʘ 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.  

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. 

 

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.  

The Level II sample plot for intensive 

monitoring on Kopaonik was established in 2010. The 

sample plot is located in compartment 74 of the 

management unit `Samokovska reka` in the national 

park Kopaonik, in a pure spruce stand Picea abies (L.) 

H.Karst. The area of the Level II sample plot on 

Kopaonik is 0.5 ha (100x50m). 

After the location had been determined, 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 

longitude and latitude coordinates. 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. 

The fence was made of locust poles, with galvanized 

wire rope and galvanized wire mesh. It was two meters 

high and had two gates, one for vehicles (3.0 m wide) 

and one for people (1.5 m wide). 

 

 

  
 

ʉʣʠʢʘ 13. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʂʦʧʘʦʥʠʢ 

Figure 13. Sample plot Kopaonik 
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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. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ 

ʚʝʛʝʪʘʮʠʿʫ ʠʟʜʚʦʿʝʥʝ ʩʫ ʯʝʪʨʠ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʫ 

ʚʠʜʫ ʢʚʘʜʨʘʪʘ ʜʠʤʝʥʟʠʿʝ 10ʭ10ʤ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʀʟʤʝʹʫ ʧʦʪʧʘʨʮʝʣʘ ʠ 

ʦʛʨʘʜʝ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ʥʘʣʘʟʠ ʩʝ "Buffer" ʟʦʥʘ. 

ɼʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ 

ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʜʘʪ ʿʝ ʥʘ ʩʣʠʮʠ 16. 

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. 

 1 ʘʫʪʦʤʘʪʩʢʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ. 

 

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. Within the subplot for 

ground vegetation assessments, four square sample areas 

of 10 x 10 m were established for the purposes of 

floristic and vegetation surveys. There is a `buffer` zone 

between the subplots and the sample plot fence. The 

digital field map of the sample plot layout is shown in 

Figure 16. 

The following equipment necessary for the 

process of monitoring was installed: 

Å 15 collectors of wet deposition (`Throughfall `) 

that passes through the crowns of trees. 

Å 15 litterfall collectors (samplers). 

Å 5 snow collectors (`Bulk`). 

Å 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree. 

Å 3 gravity lysimeters for the collection and 

analysis of the chemical composition of soil solution. 

Å 1 automatic weather station. 

 

  

ʉʣʠʢʘ 14. ʂʫ˂ʠʮʘ ʟʘ ʠʥʩʪʨʫʤʝʥʪʝ ï  

ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʂʦʧʘʦʥʠʢ 

Figure 14. Equipment storage house 

Sample plot Kopaonik 

ʉʣʠʢʘ 15. ɸʫʪʦʤʘʪʩʢʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ - 

ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʂʦʧʘʦʥʠʢ 

Figure 15. Automatic weather station 

Sample plot Kopaonik 
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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 ʿʝ 

ʧʨʠʢʘʟʘʥʘ ʫ ʪʘʙʝʣʠ 7. 

Immediately upon fencing the sample plot in the 

National park Kopaonik 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, increment, ground 

vegetation, atmospheric depositions, ozone injuries, 

meteorology, phenology, and forest floor.  

The frequency of parameter monitoring is shown in 

Table 7. 

 

 

 

ʊʘʙʝʣʘ 7. ʇʘʨʘʤʝʪʨʠ, ʫʯʝʩʪʘʣʦʩʪ ʧʨʘ˂ʝˁʘ ʠ ʠʥʪʝʥʟʠʪʝʪ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʅʠʚʦ II 

Table 7. 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 

 

 

ʂʨʘʿʝʤ 2012. ʛʦʜʠʥʝ ʤʝʨʥʠ ʠʥʩʪʫʤʝʥʪʠ ʩʫ 

ʧʨʝʢʦʥʪʨʦʣʠʩʘʥʠ, ʦʯʠʰ˂ʝʥʠ ʠ ʧʨʠʧʨʝʤˀʝʥʠ ʟʘ 

ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʦʚʝ ʥʘʜʤʦʨʩʢʝ 

ʚʠʩʠʥʠʥʝ.  

ʋ ʘʧʨʠʣʫ 2013.ʛʦʜʠʥʝ, ʦʧʨʝʤʘ ʿʝ ʦʧʨʘʥʘ ʠ 

ʩʪʝʨʠʣʠʩʘʥʘ, ʘ ʧʦ ʧʦʪʨʝʙʠ ʩʫ ʫʨʘʹʝʥʝ ʠ ʤʠʥʠʤʘʣʥʝ 

ʢʦʨʝʢʪʠʚʥʝ ʧʦʧʨʘʚʢʝ.  

ʋ 2013. 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.  

- ɿʘ ʜʝʪʝʨʤʠʥʠʩʘˁʝ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

At the end of 2012, measuring instruments were 

examined, cleaned and prepared for the weather 

conditions typical of these altitudes.  

The equipment was washed and sterilized in 

April 2013 and minor repairs were done if necessary. 

The following continual and annual 

measurements were carried out in 2013: 

- 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. 

- Samples were taken from the trees 

selected for the assessments of foliar ozone injury. 

- 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 
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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.  

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 visit and 

suitable for subsequent laboratory and office analyses. 
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ʉʣʠʢʘ 16. ʉʠʪʫʘʮʠʦʥʠ ʧʣʘʥ
5
 ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ï ʠʟʚʝʜʝʥʦ ʩʪʘˁʝ ɹʀʊ ʅʠʚʦ II ʂʦʧʘʦʥʠʢ 

Figure 16. 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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ʊʦʢʦʤ 2013. ʛʦʜʠʥʝ ʦʩʥʦʚʘʥʝ ʩʫ ʿʦʰ ʜʚʝ 

ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʅʠʚʦʘ 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 18) ʩʘ 

ʚʠʩʠʥʩʢʦʤ ʧʨʝʜʩʪʘʚʦʤ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʿʝ ʧʨʠʢʘʟʘʥ 

ʧʦʣʦʞʘʿ ʩʚʘʢʦʛ ʩʪʘʙʣʘ.  

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. 

Another two Level II sample plots were 

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

Mokra Gora. 

Level II sample plot on Crni Vrh is located in 

the management unit `Crn Vrh - Kupinovo` in 

compartment 17 in a pure stand of 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 18). 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 was two meters 

high and had two gates, one for vehicles (3.0 m wide) 

and one for people (1.5 m wide). 

 

 

  

ʉʣʠʢʘ 17.    ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 ï ʎʨʥʠ ʚʨʭ 

Figure 17. Level II sample plot Crni Vrh 

 
ʋʥʫʪʘʨ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʝ ʩʫ ʪʨʠ 

ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʥʘʤʝʥʩʢʦ ʫʟʦʨʢʦʚʘˁʝ (ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʢʨʫʥʘ ʠ ʧʨʠʨʘʩʪʘ, ʧʦʪʧʘʨʮʝʣʘ ʟʘ 

ʟʝʤˀʠʰʪʘ ʠ ʧʦʪʧʘʨʮʝʣʘ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʘʪʘʮʠʿʫ) ʠ 

buffer ʟʦʥʘ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ 

ʚʝʛʝʪʘʮʠʿʫ ʇʇ 1 ʠʟʜʚʦʿʝʥʝ ʩʫ ʯʝʪʨʠ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ 

ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ ʜʠʤʝʥʟʠʿʝ 10ʭ10ʤ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

Three subplots for specific samplings were 

established within the sample plot (one subplot for the 

assessments of crown condition and tree increment, one 

for soil surveys and one for ground vegetation 

assessments) as well as the buffer zone.  Within the 

subplot for ground vegetation assessments SP1, four 

square sample areas of 10 x 10 m were established for 
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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. 

the purposes of floristic and vegetation surveys.  

The following equipment necessary for the 

process of monitoring was installed: 

Å 15 collectors of wet deposition (`Throughfall `) 

that passes through the crowns of trees. 

Å 15 literfall collectors (samplers) . 

Å 5 snow collectors (`Bulk`) . 

Å 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree. 

Å 3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution. 
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ʉʣʠʢʘ 18.ɼʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ
6
 ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʥʘ  ʎʨʥʦʤ ʚʨʭʫ 

Figure 18. 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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ʇʦ ʦʛʨʘʹʠʚʘˁʫ ʧʘʨʮʝʣʝ ʠ ʧʦʩʪʘʚˀʘˁʫ 

ʦʧʨʝʤʝ ʧʨʠʩʪʫʧʠʣʦ ʩʝ ʠʟʚʦʹʝˁʫ ʤʝʪʦʜʦʣʦʛʠʿʦʤ 

ʧʨʦʧʠʩʘʥʠʭ ʟʘʜʘʪʘʢʘ. ʇʨʦʛʨʘʤʦʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʟʘ 

ɹʀʊ ʅʠʚʦ II  ʎʨʥʠ ʚʨʭ, ʦʙʫʭʚʘ˂ʝʥʝ ʩʫ ʩʣʝʜʝ˂ʝ ʛʨʫʧʝ 

ʧʘʨʘʤʝʪʘʨʘ: ʩʪʘˁʝ ʢʨʫʥʘ ʩʪʘʙʘʣʘ, ʬʦʣʠʿʘʨʥʝ ʘʥʘʣʠʟʝ, 

ʭʝʤʠʟʘʤ ʟʝʤˀʠʰʪʘ, ʭʝʤʠʟʘʤ ʟʝʤˀʠʰʥʦʛ ʨʘʩʪʚʦʨʘ, 

ʧʨʠʨʘʩʪ, ʧʨʠʟʝʤʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʘʪʤʦʩʬʝʨʩʢʘ 

ʜʝʧʦʟʠʮʠʿʘ,  ʤʝʪʝʦʨʦʣʦʛʠʿʘ, ʬʝʥʦʣʦʛʠʿʘ ʠ ʰʫʤʩʢʘ 

ʧʨʦʩʪʠʨʢʘ.  

ɿʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʫ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʘ ʿʝ ʥʘʤʝʥʩʢʘ ʧʦʜʧʘʨʮʝʣʘ 2 

ʜʠʤʝʥʟʠʿʝ 25Ĭ25ʤ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2 ʠ buffer 

ʟʦʥʝ ʠʟʜʚʦʿʝʥʦ ʿʝ 30 ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʿʝ ʦʮʝˁʝʥʦ 

ʩʪʘˁʝ ʢʨʦʰˁʠ. 

ʋ ʪʦʢʫ 2013. 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. 

- ʀʟʚʨʰʝʥ ʿʝ ʧʨʝʤʝʨ ʚʠʩʠʥʘ ʠ ʫʥʘʢʨʩʥʠʭ 

ʧʨʝʯʥʠʢʘ ʩʚʠʭ ʩʪʘʙʘʣʘ ʫ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2. 

- ʋ ʮʠˀʫ ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʪʠʧʘ ʟʝʤˀʠʰʪʘ ʥʘ 

ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʦʪʚʦʨʝʥʘ ʩʫ ʪʨʠ ʧʝʜʦʣʦʰʢʘ 

ʧʨʦʬʠʣʘ ʠʟ ʢʦʿʠʭ ʩʫ ʫʟʝʪʠ ʫʟʦʨʮʠ ʟʘ ʭʝʤʠʿʩʢʝ 

ʘʥʘʣʠʟʝ ʧʦ ʧʝʜʦʛʝʥʝʪʩʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. ʀʟ ʠʩʪʠʭ 

ʧʨʦʬʠʣʘ ʫʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʫ ʥʝʥʘʨʫʰʝʥʦʤ ʩʪʘˁʫ ʧʦ 

ʂʦʧʝʮʢʦʤ.  

- ʅʘ ʧʦʜʧʘʨʮʝʣʠ ʟʘ ʟʝʤˀʠʰʪʝ  ʇʇ 3 ʫʟʝʪʘ ʩʫ 

24 ʧʦʿʝʜʠʥʘʯʥʘ ʫʟʦʨʢʘ ʟʝʤˀʠʰʪʘ ʩʘ ʮʝʣʝ ʧʦʚʨʰʠʥʝ 

ʧʦʤʦ˂ʫ ʩʦʥʜʝ. 

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʧʦʪʨʝʙʥʠ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, 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.  

- ʉʘ ʦʜʨʝʹʝʥʠʭ ʩʪʘʙʘʣʘ ʫʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʟʘ 

ʬʦʣʠʿʘʨʥʫ ʘʥʘʣʠʟʫ.  

- 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. 

 

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 

Immediately upon fencing the sample plot and 

installing the equipment, the implementation of the 

planned activities was initiated according to the 

prescribed methodology. The Level II monitoring 

programme for the Level II sample plot Crni Vrh 

included the following groups of parameters: crown 

condition, foliar analyses, soil chemistry, soil solution 

chemistry, increment, ground vegetation, atmospheric 

depositions, meteorology, phenology, and forest floor.  

Subplot 2 (25 x 25) was selected for the purpose 

of crown condition monitoring within the sample plot. 

30 trees were singled out on subplot 2 and the buffer 

zone and the condition of their crowns was assessed.  

The following continual and annual 

measurements were carried out in 2013: 

- Crown condition was assessed on 30 

trees selected for this purpose. 

- The height and cross diameters were 

measured on all trees on subplot 2. 

- In order to determine the type of soil on 

the sample plot, three soil profiles were opened and the 

samples for chemical analyses were taken on 

pedogenetic horizons. Undisturbed soil samples were 

taken after Kopecky. 

- 24 individual soil samples were taken 

using a probe on subplot SP 3 intended for soil analyses. 

- Samples were taken for floristic and 

vegetation surveys, i.e. 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. 

- Samples were taken from the trees 

selected for foliar analyses. 

- Weather conditions were determined on 

the basis of data obtained from the Republic 

Hydrometeorological Service of Serbia weather station 

located on Crni Vrh.  

Each team kept a detailed record book with the 

dates of continual assessments and material samplings. It 

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

suitable for subsequent laboratory and office activities. 

 

Level II sample plot in Mokra Gora is located in 

compartment 20 of the management unit `Mokra Gora ï 

Panjak` 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 
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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 (ʩʣʠʢʘ 20) 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. 

plot was created (Figure 20). 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 was two meters 

high and had two gates, one for vehicles (3.0 m wide) 

and one for people (1.5 m wide). 

 

 

  

ʉʣʠʢʘ 19. ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʅʠʚʦʘ 2 - ʄʦʢʨʘ ɻʦʨʘ 

Figure 19. Level II sample plot ï Mokra Gora 

 
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 ʬʣʦʨʠʩʪʠʯʢʘ ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ ʟʘ ʧʨʠʟʝʤʥʫ ʚʝʛʝʪʘʮʠʿʫ ʇʇ 1 

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 

Three 25x25 subplots for specific samplings 

were established within the sample plot (one subplot for 

the assessments of crown condition and tree increment, 

one for soil surveys and one for ground vegetation 

assessments) as well as the buffer zone.   

Within the subplot for ground vegetation 

assessments SP1, four square sample areas 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: 

Å 15 collectors of wet deposition (`Throughfall `) 

that passes through the crowns of trees 

Å 15 literfall collectors (samplers),  

Å 5 snow collectors (`Bulk`),  
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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. 

 ʂʫ˂ʠʮʘ ʟʘ ʩʤʝʰʪʘʿ ʦʧʨʝʤʝ ʠ 

ʠʥʩʪʨʫʤʝʥʘʪʘ. 

Å 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree, 

Å 3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution, 

Å  a small house for storing the equipment and 

instruments. 
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ʉʣʠʢʘ 20. ɼʠʛʠʪʘʣʥʠ ʩʠʪʫʘʮʠʦʥʠ ʧʣʘʥ

7
 ʠʟʚʝʜʝʥʦʛ ʩʪʘˁʘ ʦʛʣʝʜʥʝ ʧʦʚʨʰʠʥʝ ʄʦʢʨʘ ɻʦʨʘ 

Figure 20. 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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ɿʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʫ ʦʢʚʠʨʫ ʦʛʣʝʜʥʝ 

ʧʘʨʮʝʣʝ ʠʟʜʚʦʿʝʥʘ ʿʝ ʥʘʤʝʥʩʢʘ ʧʦʜʧʘʨʮʝʣʘ 2 

ʜʠʤʝʥʟʠʿʝ 25Ĭ25ʤ. ʋ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2  

ʠʟʜʚʦʿʝʥʘ ʩʫ 32 ʩʪʘʙʘʣʘ ʥʘ ʢʦʿʠʤʘ ʿʝ ʦʮʝˁʝʥʦ ʩʪʘˁʝ 

ʢʨʦʰˁʠ. 

ʋ ʪʦʢʫ 2013. ʛʦʜʠʥʠ, ʫʨʘʹʝʥʘ ʩʫ ʤʝʨʝˁʘ 

ʢʦʿʘ ʩʝ ʦʙʘʚˀʘʿʫ ʢʦʥʪʠʥʫʠʨʘʥʦ ʠ ʥʘ ʛʦʜʠʰˁʝʤ 

ʥʠʚʦʫ; 

- ʋʨʘʹʝʥʝ ʩʫ ʘʥʘʣʠʟʝ ʩʪʘˁʘ ʢʨʦʰˁʠ ʟʘ 32 

ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʜʘʙʨʘʥʘ ʟʘ ʪʫ ʩʚʨʭʫ. 

- ʀʟʚʨʰʝʥ ʿʝ ʧʨʝʤʝʨ ʚʠʩʠʥʘ ʠ ʫʥʘʢʨʩʥʠʭ 

ʧʨʝʯʥʠʢʘ ʩʚʠʭ ʩʪʘʙʘʣʘ ʫ ʦʢʚʠʨʫ ʧʦʪʧʘʨʮʝʣʝ 2. 

- ʋ ʮʠˀʫ ʜʝʪʝʨʤʠʥʘʮʠʿʝ ʪʠʧʘ ʟʝʤˀʠʰʪʘ ʥʘ 

ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʦʪʚʦʨʝʥʘ ʩʫ ʪʨʠ ʧʝʜʦʣʦʰʢʘ 

ʧʨʦʬʠʣʘ ʠʟ ʢʦʿʠʭ ʩʫ ʫʟʝʪʠ ʫʟʦʨʮʠ ʟʘ ʭʝʤʠʿʩʢʝ 

ʘʥʘʣʠʟʝ ʧʦ ʧʝʜʦʛʝʥʝʪʩʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. ʀʟ ʠʩʪʠʭ 

ʧʨʦʬʠʣʘ ʫʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʫ ʥʝʥʘʨʫʰʝʥʦʤ ʩʪʘˁʫ ʧʦ 

ʂʦʧʝʮʢʦʤ.  

- ʅʘ ʧʦʜʧʘʨʮʝʣʠ ʟʘ ʟʝʤˀʠʰʪʝ  ʇʇ 3 ʫʟʝʪʘ 

ʩʫ 24 ʧʦʿʝʜʠʥʘʯʥʘ ʫʟʦʨʢʘ ʟʝʤˀʠʰʪʘ ʩʘ ʮʝʣʝ 

ʧʦʚʨʰʠʥʝ ʧʦʤʦ˂ʫ ʩʦʥʜʝ. 

- ʋʟʝʪʠ ʩʫ ʫʟʦʨʮʠ ʧʦʪʨʝʙʥʠ ʟʘ ʬʣʦʨʠʩʪʠʯʢʘ 

ʠ ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ, 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 ʠ ʬʦʣʠʿʘʨʥʫ ʘʥʘʣʠʟʫ. 

- ɿʘ ʜʝʪʝʨʤʠʥʠʩʘˁʝ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

ʦʙʨʘʹʝʥʠ ʩʫ ʧʦʜʘʮʠ ʩʘ ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ 

ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ 

ʥʘ ɿʣʘʪʠʙʦʨʫ. 

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. 

ʋ ʪʦʢʫ 2013. ʛʦʜʠʥʝ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ 

ʅʠʚʦʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ ʧʦʩʪʘʚˀʝʥʘ ʿʝ ʜʨʚʝʥʘ 

ʢʫ˂ʠʮʘ ʦʜ ʢʦʿʘ ˂ʝ ʚʠʰʝʩʪʨʫʢʦ ʧʦʩʣʫʞʠʪʠ ʠ ʪʦ ʢʘʦ 

ʩʧʨʝʤʠʰʪʝ ʟʘ ʧʦʪʨʝʙʥʝ ʠʥʩʪʫʤʝʥʪʝ ʧʨʠ ʤʝʨʝˁʠʤʘ, 

ʪʝʨʝʥʩʢʫ ʦʧʨʝʤʫ ʠ ʘʣʘʪ ʠ ʜʨ.(ʩʣʠʢʘ 21). 

Subplot 2 (25 x 25 m) was selected for the 

purpose of crown condition monitoring within the 

sample plot. 30 trees were singled out on subplot 2 and 

the buffer zone and the condition of their crowns was 

assessed.  

The following continual and annual 

measurements were carried out in 2013: 

- Crown condition was assessed on 30 

trees selected for this purpose. 

- The height and cross diameters were 

measured on all trees on subplot 2. 

- In order to determine the type of soil 

on the sample plot, three soil profiles were opened and 

the samples for chemical analyses were taken on 

pedogenetic horizons. Undisturbed soil samples were 

taken after Kopecky. 

- 24 individual soil samples were taken 

using a probe on subplot SP 3 established for soil 

analyses. 

- Samples were taken for floristic and 

vegetation surveys, i.e. the autumn aspect 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. 

- Samples were taken from the trees 

selected for foliar analyses and the assessments of the 

ozone foliar injury. 

- Weather conditions were determined 

on the basis of data obtained from the Republic 

Hydrometeorological Service of Serbia weather station 

on Zlatibor.  

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 visit 

and suitable for subsequent laboratory and office 

activities. 

A wooden house was built on the sample plot Mokra 

Gora in 2013. It has several purposes, e.g. for keeping 

and storing the equipment, measuring instruments, 

field tools and devices (Figure 21). 
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ʉʣʠʢʘ 21.  ʂʫ˂ʠʮʘ ʟʘ ʠʥʩʪʨʫʤʝʥʪʝ ʠ ʦʧʨʝʤʫ ï ʄʦʢʨʘ ɻʦʨʘ 

Figure 21. Wooden house for storing instruments and equipment ï Mokra Gora 

 

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. 

ʋ ʙʫʜʫ˂ʥʦʩʪʠ, ʦʩʠʤ ʨʝʜʦʚʥʦ ʧʣʘʥʠʨʘʥʠʭ 

ʨʘʜʦʚʘ ʠʥʪʝʥʟʠʚʥʦʛ ʤʦʥʠʪʦʨʠʥʛʘ ʰʫʤʘ, ʧʦʩʝʙʥʘ 

ʧʘʞˁʘ ʙʠ˂ʝ ʧʦʩʚʝ˂ʝʥʘ ʫʩʘʚʨʰʘʚʘˁʫ ʢʦʨʠʰ˂ʝʥʝ 

ʤʝʪʦʜʦʣʦʛʠʿʝ ʠ ʤʝʨʥʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʢʘʦ ʠ ʩʘʤʦʛ 

ʫʟʦʨʢʦʚʘˁʘ. ʊʠʤʝ ˂ʝ ʩʝ ʦʙʝʟʙʝʜʠʪʠ ʿʦʰ ʧʨʝʮʠʟʥʠʿʝ 

ʨʝʣʝʚʘʥʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ MCPFE ʠʥʜʠʢʘʪʦʨʠʤʘ 

(ʠʥʜʠʢʘʪʦʨʠ ʫʩʚʦʿʝʥʠ ʥʘ ʄʠʥʠʩʪʘʨʩʢʦʿ 

ʢʦʥʬʝʨʝʥʮʠʿʠ ʦ ʟʘʰʪʠʪʠ ʰʫʤʘ ʫ ɽʚʨʦʧʠ). ʎʠˀ ʿʝ ʜʘ  

ʨʝʟʫʣʪʘʪʠ  ʠʟ ʦʜʨʝʹʝʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʨʝʛʠʦʥʘ ʠʣʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʰʫʤʩʢʠʭ ʝʢʦʩʠʩʪʝʤʘ, ʙʫʜʫ 

ʫʧʦʨʝʜʠʚʠ  ʠ ʪʨʘʥʩʧʘʨʝʥʪʥʠ, ʥʘ ʥʠʚʦʫ ʯʠʪʘʚʝ 

ɽʚʨʦʧʝ. 

 

The main results of the annual assessments 

carried out within the Level 2 monitoring will provide 

the essential data on the impacts of destructive insects 

and fungi, harmful anthropogenic effects, climate 

change and other numerous factors that affect the 

health and vitality of forests. 

In future, apart from the regularly scheduled 

activities on intensive forest monitoring, special 

attention will be given to the improvement of the 

applied methodology and measuring instruments, as 

well as the sampling process itself. It will provide 

further information on MCPFF indicators (indicators 

adopted at the Ministerial Conference on the Protection 

of Forests in Europe). The aim is to make the results 

from certain climatic regions or characteristic forest 

ecosystems comparable and transparent throughout the 

whole Europe.  

 

 

 

 

9. ʆʎɽʅɸ ʉʊɸɳɸ ʂʈʆʐɳʀ ʉʊɸɹɸʃɸ ï  

    ʀʅʊɽʅɿʀɺʅʀ ʄʆʅʀʊʆʈʀʅɻ ʋ 2013.  

    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˂ ʝʪ ʘʣ. 2011) ʟʘ 

ʩʚʘʢʦ ʦʜ ʩʪʘʙʘʣʘ ʯʠʿʝ ʩʝ ʢʨʦʰˁʝ ʧʨʘʪʝ ʩʚʘʢʝ ʛʦʜʠʥʝ, 

ʜʘ˂ʝ ʥʘʢʦʥ ʦʜʨʝʹʝʥʦʛ ʙʨʦʿʘ ʧʦʥʘʚˀʘˁʘ ʦʜʛʦʚʦʨʝ ʦ 

9. CROWN CONDITION  ASSESSMENT-  

    INTENSIVE MONITORING IN 201 3 

 

The improved methodological approach of the 

Level II crown condition assessment can be described 

as set of characteristics of dominant tree crowns that 

are monitored in a similar way. The intensive 

monitoring assessments (Nevenic 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, 
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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.  

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʂʦʧʘʦʥʠʢʫ 

ʠʟʚʨʰʝʥʘ ʿʝ 17.10.2013. 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 8). 

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 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 ʫhʤʝ (ICP 

Forests Manual, ɼʝʦ 2).  

ʊʘʢʦʹʝ ʩʫ ʥʘ ʠʟʜʚʦʿʝʥʠ ʩʪʘʙʣʠʤʘ ʜʝʪʝʢʪʦʚʘʥʘ 

ʦʰʪʝ˂ʝˁʘ. ɿʘ ʩʚʘʢʦ ʩʪʘʙʣʦ ʢʦʜ ʢʦʛʘ ʿʝ ʫʦʯʝʥʦ 

ʦʰʪʝ˂ʝˁʝ ʜʘʪʘ ʿʝ ʣʦʢʘʮʠʿʘ, ʩʠʤʧʪʦʤ, ʫʟʨʦʢ ʠ 

ʠʥʪʝʥʟʠʪʝʪ ʦʰʪʝ˂ʝˁʘ 

ʋ ʪʘʙʝʣʠ 9 ʠ 10 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʂʦʧʘʦʥʠʢʫ ʫ 2013. ʛʦʜʠʥʠ. 

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 assessment of the current state and by 

applying standard laboratory methods, it will give a 

detailed explanation of defoliation values, expressed in 

percentages. 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 environment.  

As it was the case with the Level I, intensive 

monitoring for the crown condition assessment is 

focused on the assessment 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.  

The crown condition assessment on the Level 

II sample plot on Kopaonik was carried out on October 

17
th
, 2013. The assessment included 30 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 the 

purposeful Table PLT (Table 8) 

The assessment of crown condition included: 

intensity of defoliation of assimilation parts, 

mortalityïremoval of trees, tree social status, crown 

shading, crown visibility, foliage transparency. The 

assessment of 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). 

Damage was detected and identified on the 

selected trees. For each tree with detected damage, 

location, symptoms, cause and intensity of damage 

were determined.  

Tables 9 and 10 show the parameters of crown 

condition and parameters of damage on the sample 

plot on Kopaonik in 2013. 
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ɻʨʘʬʠʢʦʥ 6. ʋʧʦʨʝʜʥʠ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ ʧʝʨʠʦʜʫ 2010-2013 ï ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ  

Graph 6. Comparative graphic representation of defoliation from 2010 to 2013, Level II, Kopaonik 

 

 
ʇʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʢʦʿʘ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʘ 

ʜʝʬʦʣʠʿʘʮʠʿʦʤ ʫ 2013. ʛʦʜʠʥʠ ʥʘ ɹʀʊ ʂʦʧʘʦʥʠʢ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ ʪʨʠ ʛʦʜʠʥʝ ʿʝ ʧʦʚʝ˂ʘʥ. 

ʅʝʟʥʘʪʥʦ ʿʝ ʧʦʚʝ˂ʘʥ ʠ ʧʨʦʮʝʥʘʪ ʤʨʪʚʠʭ ʩʪʘʙʘʣʘ, ʜʦʢ 

ʿʝ ʧʨʦʮʝʥʘʪ ʩʪʘʙʘʣʘ ʩʘ ʫʤʝʨʝʥʦʤ ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

ʩʤʘˁʝʥ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʭʦʜʥʝ ʛʦʜʠʥʫ. ʋ 2013. 

ʛʦʜʠʥʠ ʥʠ ʢʦʜ ʿʝʜʥʦʛ ʩʪʘʙʣʘ ʢʦʿʘ ʩʫ ʥʘʤʝʥʩʢʠ 

ʠʟʜʚʦʿʝʥʘ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʝ ʢʨʫʥʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʿʘʢʘ ʜʝʬʦʣʠʿʘʮʠʿʘ. 

ɼʘʥʘ 17.10.2013. ʠʟʚʨʰʝʥ ʿʝ ʧʨʝʛʣʝʜ ʠ ʦʮʝʥʘ 

ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ ʦʜʘʙʨʘʥʠʭ 30 ʩʪʘʙʘʣʘ ʩʤʨʯʝ. 

ʇʨʠʣʠʢʦʤ ʧʨʝʛʣʝʜʘ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʿʝ ʦʜ oʩʥʠʚʘˁʘ 

ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ ʜʦʰʣʦ ʜʦ ʧʦʪʧʫʥʦʛ ʩʫʰʝˁʘ 4 

ʩʪʘʙʣʘ. ʈʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʩʘʤʦ ʙʣʘʛʘ ʭʣʦʨʦʟʘ ʠ 

ʜʝʣʠʤʠʯʥʘ ʥʝʢʨʦʟʘ ʯʝʪʠʥʘ ʥʘ ʩʪʘʙʣʠʤʘ ʙʨ. 78, 79 ʠ 

86 ʠ ʪʨʫʣʝʞ ʫ ʧʨʠʜʘʥʢʫ ʩʪʘʙʣʘ ʙʨ. 98. ʅʘ ʮʝʣʦʿ ʪʘʯʢʠ 

ʩʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʨʠʩʫʪʥʠ ʣʠʰʘʿʝʚʠ Usnea barbata 

ʢʦʿʠ ʩʫ ʠʥʜʠʢʘʪʦʨ ʯʠʩʪʦʛ ʚʘʟʜʫʭʘ. 

In comparison with the previous three years, the 

percentage of trees with no defoliation had increased on 

the sample plot Kopaonik in 2013. The percentage of 

dead trees had slightly increased, while the percentage 

of trees with moderate defoliation decreased compared 

to the previous year. Severe defoliation was not detected 

in the trees selected for crown condition monitoring in 

2013. 

The inspection and assessment of the health 

condition of 30 selected spruce trees was done on 

October 17
th
, 2013. It was then observed that 4 trees had 

died since the establishment of the sample plot. Only 

weak chlorosis and partial necrosis were registered on 

the needles of trees 78, 79 and 86, while tree 98 had 

decay in the stem base. Lichen Usnea barbata, which is 

an indicator of clean air, was abundantly present on the 

whole sample plot. 
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ʉʣʠʢʘ 22.   ɹʣʘʛʘ ʭʣʦʨʦʟʘ ʯʝʪʠʥʘ ʩʤʨʯʝ 

Figure 22. Weak chlorosis of spruce needles 
 

 
ʇʈɽʅɸʄʅʆɾɽɳɽ ʇʆʊʂʆʈɳɸʂɸ ʉʄʈʏɽ ʅɸ 

ɹʀʆʀʅɼʀʂɸʎʀɱʉʂʆɱ ʊɸʏʂʀ ʅʀɺʆɸ II  ʅɸ 

ʂʆʇɸʆʅʀʂʋ 

ʀʥʪʝʨʘʢʮʠʿʘ ʙʠˀʘʢʘ ʠ ʠʥʩʝʢʘʪʘ ʦʜʨʝʫ́ʿʝ 

ʧʦʣʦʚʠʥʫ ʩʚʠʭ ʝʢʦʣʦʰʢʠʭ ʦʜʥʦʩʘ, ʘʣʠ ʧʨʠʨʦʜʥʠ 

ʫʩʣʦʚʠ, ʧʦʧʫʪ ʝʢʩʪʨʝʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʤʘˁʢʘ ʠʣʠ 

ʚʠʰʢʘ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʘʜʘʚʠʥʘ, ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ 

ʥʘʛʣʦʛ ʧʦʨʘʩʪʘ ʧʦʧʫʣʘʮʠʦʥʝ ʘʙʫʥʜʘʥʮʠʿʝ. 

ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ ʨʠʟʠʢ ʟʘ ʥʘʧʘʜ ʧʦʚʝʟʘʥ ʩʘ 

ʝʢʩʧʦʟʠʮʠʿʦʤ, ʩʪʘʨʦʰ˂ʫ, ʤʦʛʫ˂ʥʦʰ˂ʫ ʩʥʘʙʜʝʚʘˁʘ 

ʩʪʘʙʣʘ ʭʨʘʥˀʠʚʠʤ ʤʘʪʝʨʠʿʘʤʘ ʠ ʚʦʜʦʤ, ʘ ʜʠʥʘʤʠʢʘ 

ʥʘʧʘʜʘ ʰʪʝʪʥʠʭ ʦʨʛʘʥʠʟʘʤʘ, ʧʨʝ ʩʚʝʛʘ ʠʥʩʝʢʘʪʘ, 

ʟʘʚʠʩʠ ʦʜ ˁʠʭʦʚʝ ʙʨʦʿʥʦʩʪʠ, ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʠʭ ʫʪʠʮʘʿʘ, ʦʜʥʦʩʥʦ ʘʢʪʠʚʥʦʩʪʠ ʯʦʚʝʢʘ. 

ɼʘ ʙʠ ʩʝ ʙʦˀʝ ʨʘʟʫʤʝʣʘ ʧʦʿʘʚʘ ʧʨʝʥʘʤʥʦʞʝˁʘ 

ʧʦʪʢʦʨˁʘʢʘ, ʦʩʠʤ ʧʦʟʥʘʚʘˁʘ ˁʠʭʦʚʝ ʙʠʦʣʦʛʠʿʝ, 

ʧʦʪʨʝʙʥʦ ʿʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʬʘʢʪʦʨʝ ʢʦʿʠ ʫʪʠʯʫ ʥʘ 

ˁʠʭʦʚʝ ʜʦʤʘ˂ʠʥʝ. ʅʘʠʤʝ, ʩʚʝ ʚʨʩʪʝ ʠʤʘʿʫ ʿʘʩʥʦ 

ʜʝʬʠʥʠʩʘʥʝ ʝʢʦʣʦʰʢʝ ʚʘʣʝʥʩʝ, ʢʦʿʝ ʤʦʛʫ ʙʠʪʠ ʫʩʢʝ 

ʠʣʠ ʰʠʨʦʢʝ, ʧʨʝʤʘ ʫʪʠʮʘʿʠʤʘ ʧʦʿʝʜʠʥʠʭ ʘʙʠʦʪʠʯʢʠʭ 

ʬʘʢʪʦʨʘ. ɸʢʦ ʩʝ ʚʨʝʜʥʦʩʪʠ ʧʦʿʝʜʠʥʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʥʘʹʫ ʠʟʚʘʥ ʦʚʠʭ ʛʨʘʥʠʮʘ, ʦʥʠ ʜʠʨʝʢʪʥʦ ʫʪʠʯʫ ʥʘ 

ʦʧʩʪʘʥʘʢ ʚʨʩʪʝ ʫ ʜʘʪʦʤ ʧʨʦʩʪʦʨʫ, ʦʜʥʦʩʥʦ ʦʥʠ 

ʧʦʩʪʘʿʫ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠ  (ʊʘʙʘʢʦʚʠ˂-ʊʦʰʠ˂, 2001, 

2002, 2003).  

ʅʘ ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ 2013. ʛʦʜʠʥʘ ʩʝ, ʟʘʿʝʜʥʦ 

ʩʘ 2003., ʥʘʣʘʟʠ ʥʘ ʯʝʪʚʨʪʦʤ ʤʝʩʪʫ ʥʘʿʪʦʧʣʠʿʠʭ ʦʜ 

ʢʘʜ ʩʝ ʚʨʰʝ ʤʝʨʝˁʘ (ʦʜ 1880.). ʇʨʦʩʝʯʥʘ ʛʣʦʙʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʙʠʣʘ ʟʘ 0,62ÁC ʚʠʰʘ ʦʜ ʧʨʦʩʝʢʘ 

(13,9°C) ʟʘ ʧʝʨʠʦʜ 1981-2010. ʅʘʿʪʦʧʣʠʿʘ ʛʦʜʠʥʘ ʿʝ 

ʙʠʣʘ 2010., ʘ ʜʝʚʝʪ ʦʜ ʜʝʩʝʪ ʥʘʿʪʦʧʣʠʿʠʭ, ʫ ʥʠʟʫ 

ʤʝʨʝˁʘ ʦʜ 134 ʛʦʜʠʥʝ, ʩʫ ʫ ʧʝʨʠʦʜʫ ʦʜ 2000. ʜʦ 

ʜʘʥʘʩ. ʋʿʝʜʥʦ, 2013. ʿʝ ʪʨʠʜʝʩʝʪ ʩʝʜʤʘ ʫʟʘʩʪʦʧʥʘ 

OUTBREAK OF SPRUCE BARK BEETLE ON 

LEVEL II SAMPLE PLOT ON KOPAONIK  

 

The interaction between plants and insects 

makes a half of all environmental relationships, but 

natural conditions, such as extreme temperatures or lack 

or surplus of precipitation can lead to a sudden increase 

in population abundance. It is assumed that the risk of 

attack is associated with the aspect, age and the ability 

of a tree to supply water and minerals, while the 

intensity of an attack of damaging organisms, mainly 

insects, depends on their abundance, as well as on 

weather conditions and anthropogenic interference, i.e. 

human activities. 

In order to get a full understanding of the 

phenomenon of spruce bark beetle outbreak, apart from 

their biology, it is necessary to have a full knowledge of 

the factors that affect their hosts. Each species has well-

defined ecological amplitude, which can be either 

narrow or broad, depending on the effects of certain 

abiotic factors. If the values of certain parameters are 

outside the limits, they directly affect the survival of the 

species in a given area, i.e.they become a limiting factor  

(Tabakovic-Tosic, 2001, 2002, 2003). 

At the global level, the year of 2013 was  

together with the year of 2003 the fourth hottest year 

since the beginning of measurements in 1880. The 

average global temperature was by 0.62°C above the 

average (13.9°C) for the period 1981-2010. The hottest 

year was 2010, and nine out of ten hottest years in a 134 

year-long measurement series occurred in the period 

from 2000 to today. Furthermore, the yaer of  2013 was 

the thirty-seventh consecutive year with the 
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ʛʦʜʠʥʘ, ʢʦʿʘ ʿʝ ʪʦʧʣʠʿa ʦʜ ʧʨʦʩʝʢʘ. ʆʚʠ ʧʦʜʘʮʠ 

ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʫ ʧʨʦʤʝʥʫ ʢʣʠʤʝ ʠ ʩʪʘʣʥʠ ʧʦʨʘʩʪʘ 

ʛʣʦʙʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ.  

ɽʢʩʪʨʝʤʥʦ ʩʫʰʥʘ ʠ ʚʨʫ˂ʘ 2003. ʛʦʜʠʥʘ 

ʧʦʟʥʘʪʘ ʿʝ ʫ ʯʠʪʘʚʦʤ ʧʦʜʨʫʯʿʫ ʩʨʝʜˁʝ ɽʚʨʦʧʝ ʢʘʦ 

ʟʥʘʯʘʿʥʘ ʛʦʜʠʥʘ ʧʦʨʘʩʪʘ ʠ ʧʦʯʝʪʢʘ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʫ 

ʧʦʚʝʟʘʥʠ ʩʘ ʧʦʧʫʣʘʮʠʿʘʤʘ ʧʦʪʢʦʨˁʘʢʘ. ʂʘʢʦ ʿʝ 

ʧʨʠʣʠʢʦʤ ʧʨʚʦʛ ʩʥʠʤʘˁʘ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ (2010. 

ʛʦʜʠʥʘ), ʫʩʪʘʥʦʚˀʝʥʦ ʧʦʪʧʫʥʦ ʠʣʠ ʜʝʣʠʤʠʯʥʦ 

ʩʫʰʝˁʝ ʿʝʜʥʦʛ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʩʤʨʯʝ, ʢʘʦ ʠ ʥʘʧʘʜ 

ʧʦʪʢʦʨˁʘʢʘ, ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʜʘ ʿʝ ʠ ʫ ʦʚʜʝ, ʢʘʦ ʠ ʫ 

ʮʝʣʦʤ ʧʦʜʨʫʯʿʫ ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʂʦʧʘʦʥʠʢ,  ʦʚʘ 

ʧʦʿʘʚʘ ʠʥʠʮʠʨʘʥʘ ʚʨʝʤʝʥʩʢʠʤ ʧʨʠʣʠʢʘʤʘ ʫ 2003. 

ʛʦʜʠʥʠ.  

ʆʙʠʯʥʘ ʩʤʨʯʘ - Picea abies (L.) Karsten (Fam. 

Pinaceae) ʿʝ ʚʨʩʪʘ ʯʠʿʠ ʿʝ ʢʦʨʝʥʦʚ ʩʠʩʪʝʤ ʧʣʠʪʘʢ, 

ʪʘˁʠʨʘʩʪ, ʧʦʚʨʰʠʥʩʢʠ, ʙʝʟ ʮʝʥʪʨʘʣʥʦʛ ʢʦʨʝʥʘ, ʘʣʠ 

ʟʘʪʦ ʩʘ ʙʨʦʿʥʠʤ ʙʦʯʥʠʤ. ʋʩʧʝʚʘ ʥʘ ʠʣʦʚʘʩʪʠʤ, 

ʧʝʰʯʘʥʠʤ ʠ ʨʘʭʣʠʤ ʟʝʤˀʠʰʪʠʤʘ, ʛʦʨʩʢʦʛ ʠ 

ʩʫʙʘʣʧʠʥʩʢʦʛ ʧʦʿʘʩʘ. ʂʘʢʦ ʠʟʠʩʢʫʿʝ ʭʣʘʜʥʠʿʫ ʠ 

ʚʣʘʞʥʠʿʫ ʢʣʠʤʫ, ʥʘ ˁʝʥʫ ʚʠʪʘʣʥʦʩʪ ʚʝʣʠʢʠ ʫʪʠʮʘʿ 

ʠʤʘʿʫ ʥʘʚʝʜʝʥʘ ʢʣʠʤʘʪʩʢʘ ʜʝʰʘʚʘˁʘ. 

ɺʠʪʘʣʥʘ ʩʪʘʙʣʘ ʧʦʩʝʜʫʿʫ ʥʝʢʦʣʠʢʦ ʥʠʚʦʘ 

ʩʠʩʪʝʤʘ ʦʜʙʨʘʥʝ ʦʜ ʥʘʧʘʜʘ ʧʦʪʢʦʨˁʘʢʘ. ʇʨʚʠ ʥʠʚʦ 

ʦʜʙʨʘʥʝ ʿʝ ʠʩʧʫʰʪʘˁʝ ʩʤʦʣʝ ʥʘʢʦʥ ʧʨʦʜʦʨʘ 

ʧʦʪʢʦʨˁʘʢʘ ʫ ʢʦʨʫ. ʉʪʘʙʣʘ ʩʘ ʜʝʙˀʦʤ ʢʦʨʦʤ ʠ ʚʝ˂ʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʩʤʦʣʥʠʭ ʢʝʩʠʮʘ ʫʩʧʝʰʥʠʿʘ ʩʫ ʫ 

ʦʜʙʠʿʘˁʫ ʧʦʢʫʰʘʿʘ ʥʘʧʘʜʘ (Nihoul and Nef 1992, 

Baier 1996). ɼʨʫʛʠ ʥʠʚʦ ʦʜʙʨʘʥʝ ʫʢˀʫʯʫʿʝ ʧʨʦʤʝʥʝ 

ʤʝʪʘʙʠʣʘʟʤʘ ʫ ʙʣʠʟʠʥʠ ʫʣʘʟʥʦʛ ʦʪʚʦʨʘ (Wermelinger 

2004), ʘ ʪʨʝ˂ʠ ʿʝ ʩʠʩʪʝʤʩʢʘ ʧʨʦʤʝʥʘ ʫ ʢʦʤʧʣʝʪʥʦʤ 

ʤʝʪʘʙʦʣʠʟʤʫ ʩʪʘʙʣʘ ʜʦʤʘ˂ʠʥʘ. ʆʥʘ ʜʦʚʦʜʠ ʜʦ ʤʘˁʝ 

ʧʨʦʠʟʚʦʜˁʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ, ʘʣʠ ʚʠʰʝ ʧʨʦʪʝʠʥʘ 

ʢʦʿʠ ʩʫ ʧʦʪʨʝʙʥʠ ʟʘ ʦʜʙʨʘʥʫ.   

ʋʩʧʝʰʥʦʩʪ ʥʘʧʘʜʘ ʧʦʪʢʦʨˁʘʢʘ ʦʜʚʠʿʘ ʩʝ ʫ 

ʜʚʘ ʢʦʨʘʢʘ ï ʧʠʦʥʠʨʩʢʝ ʿʝʜʠʥʢʝ ʧʨʚʦ ʠʩʮʨʧʝ 

ʜʦʤʘ˂ʠʥʘ, ʘ ʟʘʪʠʤ ʜʦʣʘʟʠ ʜʦ ʢʦʥʘʯʥʝ ʢʦʣʦʥʠʟʘʮʠʿʝ 

ʮʝʣʦʛ ʩʪʘʙʣʘ. ʇʨʠʤʘʨʥʦ ʩʫ ʧʦʪʢʦʨˁʘʮʠ ʧʨʠʚʫʯʝʥʠ 

ʢʘʠʨʦʤʦʥʠʤʘ, ʘʣʠ ʧʦʩʪʦʿʝ ʠ ʨʘʟʥʠ ʫʪʠʮʘʿʠ ʢʦʿʠ ʤʦʛʫ 

ʧʦʚʝ˂ʘʪʠ ʠʥʪʝʥʟʠʪʝʪ ʥʘʧʘʜʘ. ʈʘʟʥʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʦʢʘʟʫʿʫ ʜʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʠ ʭʨʘʥˀʠʚʝ ʤʘʪʝʨʠʿʝ ʫ 

ʪʣʫ (ʥʧʨ. ʘʟʦʪ, ʬʦʩʬʦʨ, ʤʘʛʥʝʟʠʿ) ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪ ʥʘʧʘʜʘ Ips typographus-ʘ (Nef 1994, 

Dutilleul et al. 2000). Lexer (1995, 1997) ʥʘʚʦʜʠ ʜʘ 

ʤʦʛʫ˂ʥʦʩʪ ʥʘʧʘʜʘ ʚʝ˂ʠʥʦʤ ʟʘʚʠʩʠ ʦʜ ʩʥʘʙʜʝʚʘˁʘ 

ʚʦʜʦʤ, ʝʢʩʧʦʟʠʮʠʿʝ, ʫʜʝʣʘ ʜʨʚʝ˂ʘ ʩʘ ʪʨʫʣʝʞʠ, 

ʩʪʘʨʦʩʪʠ ʜʦʤʘ˂ʠʥʘ. ʉʪʘʙʣʘ ʥʘ ʿʫʞʥʠʤ ʝʢʩʧʦʟʠʮʠʿʘʤʘ 

ʠ ʦʩʫʥʯʘʥʠʤ ʤʝʩʪʠʤʘ, ʩʪʘʨʠʿʘ ʦʜ 60-70 ʛʦʜʠʥʘ, 

ʯʝʰ˂ʝ ʩʫ ʤʝʪʘ ʥʘʧʘʜʘ. ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʠʟʨʘʟʠʪʝ ʩʫʰʝ ʠʤʘʿʫ ʩʥʘʞʘʥ ʫʪʠʮʘʿ, ʘ ʤʥʦʛʠ ʘʫʪʦʨʠ 

ʧʨʦʤʝʥʝ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, ʫ ʩʤʠʩʣʫ ʦʪʦʧˀʘʚʘˁʘ ʠ 

ʫʤʘˁʝˁʘ ʢʦʣʠʯʠʥʝ ʘʪʤʦʩʬʝʨʩʢʠʭ ʧʘʜʘʚʠʥʘ, ʥʘʚʦʜʝ 

ʢʘʦ ʢˀʫʯʥʝ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʜʦʤʘʠ˂ʥ ï ʧʦʪʢʦʨˁʘʢ.   

ɹʠʦʣʦʛʠʿʘ ʚʝ˂ʠʥʝ ʧʦʪʢʦʨˁʘʢʘ ʧʨʠʣʘʛʦʹʝʥʘ ʿʝ 

temperatures above the average. These data indicate a 

significant change in climate and a steady increase in 

global temperature. 

As it was extremely dry and hot in 2003, the 

whole of central Europe faced the problem associated 

with the population of spruce bark beetle. Since the first 

assessment of the health condition in 2010 revealed 

complete or partial dieback of a number of spruce trees, 

we assumed that the attack of the spruce bark beetle in 

the whole of the National park Kopaonik was initiated 

by the adverse weather conditions in 2003. 

Common spruce - Picea abies (L.) Karsten 

(Fam. Pinaceae) is a species with a shallow, top soil root 

plate, without a taproot, but with a large number of 

lateral roots. It grows well on loamy, sandy and loose 

soils of submontane and subalpine belts. As it requires 

cool and wet climate conditions, its vitality was greatly 

affected by the above described climate events. 

 

Vital trees have a multileveled defense system 

against the bark beetle attacks. The first level of defense 

is exhibited through releasing resin after the bark beetle 

has entered the bark. Trees with thick bark and dense 

resin ducts seem to be more efficient in repelling attack 

attempts (Nihoul and Nef 1992, Baier 1996).  The 

second level of defense involves changes in the 

metabolism around the entrance hole (Wermelinger 

2004), and the third level is a systemic change in the 

whole tree metabolism, which leads to the production of 

fewer carbohydrates but more proteins, which are 

needed for defense. 

Successful bark beetle establishment occurs in 

two steps - first the treeôs defenses are exhausted by 

pioneer beetles and then the final colonization of the 

whole tree occurs. Bark beetles are primarily attracted 

by kairomones, but there are other factors that can 

increase the intensity of their attack. Various researches 

indicate that altitude and soil nutrients, such as nitrogen, 

phosphorus, and magnesium, have a significant 

influence on Ips. typographus attack rates. (Nef 1994, 

Dutilleul et al., 2000) Lexer (1995, 1997) found that the 

attack probability depended mainly on the water supply, 

aspect, the proportion of decayed trees, the age of the 

stand. The trees on sunny sites exposed to south, above 

60-70 years of age are more susceptible to attack. High 

temperatures and extreme droughts have a strong 

influence and a number of authors who deal with climate 

change find global warming and a decrease in 

precipitation very important for the interaction between 

the bark beetle and its hosts.  

The success of most bark beetle attacks depends 

on the physiological state of the attacked tree. Most 

species bore into physiologically weakened trees 

(secondary pests). A small number of species are 
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ʩʪʘˁʫ ʬʠʟʠʦʣʦʰʢʦʛ ʩʪʨʝʘ ʜʦʤʘ˂ʠʥʘ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ 

ʫʙʫʰʫʿʫ ʩʘʤʦ ʫ ʬʠʟʠʦʣʦʰʢʠ ʦʩʣʘʙʝʣʘ ʩʪʘʙʣʘ 

(ʩʝʢʫʥʜʘʨʥʝ ʰʪʝʪʦʯʠʥʝ). ʄʘˁʠ ʙʨʦʿ ʚʨʩʪʘ ʿʝ ʫ ʩʪʘˁʫ 

ʜʘ ʧʦʜ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ ʥʘʧʘʜʘʿʫ ʠ ʧʦʪʧʫʥʦ 

ʟʜʨʘʚʘ, ʚʠʪʘʣʥʘ, ʩʪʘʙʣʘ, ʦʜʥʦʩʥʦ ʧʦʩʪʘʥʫ ʧʨʠʤʘʨʥʝ 

ʰʪʝʪʦʯʠʥʝ. Ips typographus ʠ Pytiogenes 

chalcographus ʩʫ ʧʦʟʥʘʪʠ ʧʦ ʪʦʤʝ ʜʘ ʠʤʘʿʫ 

ʩʧʦʩʦʙʥʦʩʪ ʜʨʘʤʘʪʠʯʥʦʛ ʧʨʝʥʘʤʥʦʞʝˁʘ. 

ʐʝʩʪʦʟʫʙʠ ʩʤʨʯʠʥ ʧʦʪʢʦʨˁʘʢ - Pityogenes 

chalcographus Linnʘeus, 1761 ʿʝ hʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘˁʝʥʘ ʝʚʨʦʧʩʢʘ ʚʨʩʪʘ ʢʦʿʘ ʩʝ ʢʦʜ ʥʘʩ, ʥʘ 

ʩʤʨʯʠ, ʿʘʚˀʘ ʫ ʦʙʠʤʥʠʤ ʛʨʘʜʘʮʠʿʘʤʘ ʟʘʿʝʜʥʦ ʩʘ Ips 

typographus. ʈʘʟʚʠʿʘ ʜʚʝ ʛʝʥʝʨʘʮʠʿʝ ʛʦʜʠʰˁʝ (ʧʨʚʦ 

ʨʦʿʝˁʝ ʧʦʯʝʪʢʦʤ ʘʧʨʠʣʘ, ʜʨʫʛʦ ʧʦʯʝʪʢʦʤ ʿʫʣʘ). 

ɿʠʤʫʿʝ ʫ ʩʪʘʜʠʿʫʤʫ ʠʤʘʛʘ. ʇʨʠ ʥʦʨʤʘʣʥʦʿ ʙʨʦʿʥʦʩʪʠ 

ʞʠʚʠ ʥʘ ʛʨʘʥʘʤʘ ʩʪʘʨʠʿʝʛ, ʥʘʨʦʯʠʪʦ ʦʩʣʘʙʝʣʦʛ 

ʜʨʚʝ˂ʘ, ʘʣʠ ʧʨʠ ʟʥʘʪʥʦʤ ʧʦʚʝ˂ʘˁʫ ʧʦʧʫʣʘʮʠʦʥʦʛ 

ʥʠʚʦʘ ʧʦʩʪʘʿʝ ʧʨʠʤʘʨʥʘ. ʍʦʜʥʠʮʠ ʩʫ ʟʚʝʟʜʘʩʪʠ (3-7) 

ʠ ʦʜʚʘʿʘʿʫ ʩʝ ʦʜ ʙʨʘʯʥʝ ʢʦʤʦʨʠʮʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ 

ʧʦʪʧʫʥʦ ʫ ʢʦʨʠ, ʪʝ ʠʟʛʣʝʜʘ ʢʘʦ ʜʘ ʤʘʪʝʨʠʥʩʢʠ 

ʭʦʜʥʠʮʠ ʧʦʯʠˁʫ ʟʘʩʝʙʥʦ. ʃʘʨʚʝʥʠ ʩʫ ʛʫʩʪʦ ʟʙʠʿʝʥʠ 

ʿʝʜʘʥ ʫʟ ʜʨʫʛʠ ʠ ʜʦʩʪʘ ʢʨʘʪʢʠ. ʃʫʪʢʠʥʝ ʢʦʣʝʚʢʝ ʩʝ 

ʪʘʢʦʹʝ ʥʘʣʘʟʝ ʫ ʢʦʨʠ. ʇʨʝʟʠʤˁʫʿʝ ʧʦʜ ʢʦʨʦʤ ʫ 

ʩʪʘʜʠʫʤʠʤʘ ʦʜʨʘʩʣʝ ʣʘʨʚʝ, ʣʫʪʢʝ ʠ ʠʤʘʛʘ. ʆʚʘ ʚʨʩʪʘ 

ʠʤʘ ʙʨʦʿʥʝ ʧʨʠʨʦʜʥʝ ʥʝʧʨʠʿʘʪʝˀʝ. ʆʜ ʧʘʨʘʟʠʪʦʠʜʘ, 

ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʩʫ: ʠʟ ʨʝʜʘ ʦʧʥʦʢʨʠʣʘʮʘ -  

Cheiropachus quadrum (Fabr.), Dinotiscus eupterus 

(Walk.), Eurytoma blastophagi (Hedqvist), E. 

longicauda ʋang, E. morio Boheman, Mesopolobus 

typographi (Ruschka), Rhapalicus quadratus 

(Ratzeburg), R. tutela (Walk.) ... ɻʣʘʚʥʠ ʧʨʝʜʘʪʦʨ ʿʝ 

ʚʨʩʪʘ Thanasimus formicarius ʠʟ ʨʝʜʘ Coleoptera (fam. 

Cleridae) (ʈʦʩʥʝʚ ʠ ʜʨʫʛʠ 2006). 

 

capable of attacking healthy, vital trees. They can 

become primary pests only under certain favourable 

conditions. Ips typographus and Pytiogenes 

chalcographus are known as species with dramatic 

outbreaks.  

The spruce bark beetle Pityogenes 

chalcographus Linnʘeus, 1761 is a species widely 

distributed in Europe and in our country it occurs in 

strong outbreaks together with Ips typographus. It forms 

two generations a year (the first brood at the beginning 

of April and then at the beginning of July). They 

overwinter as imagoes. When they are within the limits 

of normal abundance, they live on the branches of old 

and weakened trees, but when the population becomes 

more abundant, they can attack strong and vital trees. 

They bore 3-7 star-like tunnels and make mating 

galleries in the bark. Maternal galleries seem to be 

separated from them. Larval tunnels are densely 

crowded and very short. Pupal chambers are also in the 

bark. They stay under the bark at the stage of adult 

beetle, pupa and imago. This species has a number of 

natural enemies. The most important parasitoids are the 

following Hymenoptera species: Cheiropachus quadrum 

(Fabr.), Dinotiscus eupterus (Walk.), Eurytoma 

blastophagi (Hedqvist), E. longicauda ʋang, E. morio 

Boheman, Mesopolobus typographi (Ruschka), 

Rhapalicus quadratus (Ratzeburg), R. tutela (Walk.) ...  

The most important predator is Thanasimus 

formicarius from Coleoptera (fam. Cleridae), (Rosnev et 

al., 2006) 

 

 

 

  

ʉʣʠʢʘ 23 ʠ ʩʣʠʢʘ 24. Ips typographus ï ʠʤʘʛʦ ʠ ʩʠʩʪʝʤ ʭʦʜʥʠʢʘ 

Figure 23 and figure 24. Imago and the system of tunneling 
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ʉʣʠʢʝ 25 ï 28. Ips typographus ʠ Pytiogenes chalcographus ï ʧʦʩʣʝʜʠʮʝ ʧʨʝʥʘʤʥʦʞʝˁʘ ʥʘ ʩʤʨʯʠ 

Figures 25-28. Ips typographus and Pytiogenes chalcographus ï consequences of the outbreaks on spruce trees 
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ɺʝʣʠʢʠ ʩʤʨʯʠʥ ʧʦʪʢʦʨˁʘʢ - Ips typographus 

Linnaeus, 1758 ʫ ɽʚʨʦʧʠ ʿʝ ʧʦʟʥʘʪ ʢʘʦ ʥʘʿʟʥʘʯʘʿʥʠʿʠ 

ʥʝʧʨʠʿʘʪʝˀ ʩʤʨʯʝ. ʅʘʩʪʘˁʫʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʩʪʘʨʠʿʘ 

ʣʝʞʝ˂ʘ ʠ ʦʰʪʝ˂ʝʥʘ ʜʫʙʝ˂ʘ ʩʪʘʙʣʘ, ʠ ʪʦ ʩʘ ʜʝʙˀʦʤ 

ʢʦʨʦʤ. ʂʘʜʘ ʜʦʹʝ ʜʦ ʟʥʘʪʥʦʛ ʧʦʚʝ˂ʘˁʘ ʧʦʧʫʣʘʮʠʦʥʦʛ 

ʥʠʚʦʘ, ʥʘʧʘʜʘ ʠ ʟʜʨʘʚʝ ʙʠˀʢʝ. ʀʤʘ ʜʚʦʩʪʨʫʢʫ 

ʛʝʥʝʨʘʮʠʿʫ (ʧʨʚʦ ʨʦʿʝˁʝ ʫ ʘʧʨʠʣʫ, ʜʨʫʛʦ ʫ ʿʫʣʫ), ʘʣʠ 

ʫ ʦʢʚʠʨʫ ʿʝʜʥʝ, ʨʘʟʚʠʿʘ ʠ ʩʝʩʪʨʠʥʩʢʝ. ɺʨʣʦ ʯʝʩʪʦ ʩʝ 

ʿʘʚˀʘ ʫ ʛʨʘʜʘʮʠʿʘʤʘ ʥʘ ʚʝʣʠʢʠʤ ʧʦʚʨʰʠʥʘʤʘ. 

ʄʘʪʝʨʠʥʩʢʠ ʭʦʜʥʠʮʠ ʩʫ ʜʚʦʢʨʘʢʠ ʠʣʠ ʪʨʦʢʨʘʢʠ, 

ʚʝʨʪʠʢʘʣʥʠ, ʙʨʘʯʥʘ ʢʦʤʦʨʠʮʘ ʩʤʝʰʪʝʥʘ ʧʦʪʧʫʥʦ ʫ 

ʢʦʨʠ. ʃʘʨʚʝʥʠ ʭʦʜʥʠʮʠ ʛʫʩʪʦ ʟʙʠʿʝʥʠ, ʚʠʿʫʛʘʚʠ, ʜʦ 6 

ʮʤ ʜʫʛʠ. ʇʨʝʟʠʤˁʫʿʝ ʧʦʜ ʢʦʨʦʤ ʫ ʩʪʘʜʠʿʫʤʫ ʠʤʘʛʘ. 

ʋ ʧʨʠʨʦʜʥʠʤ ʩʘʩʪʦʿʠʥʘʤʘ ʩʤʨʯʝ ʙʨʦʿʥʦʩʪ ʚʝʣʠʢʦʛ 

ʩʤʨʯʠʥʦʛ ʧʦʪʢʦʨˁʘʢʘ ʫʛʣʘʚʥʦʤ ʨʝʛʫʣʠʰʫ ʙʨʦʿʥʝ 

ʧʘʨʘʟʠʪʦʠʜʩʢʝ ʚʨʩʪʝ, ʘ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʩʫ: ʠʟ ʨʝʜʘ 

ʦʧʥʦʢʨʠʣʘʮʘ -  Calosota conifera Yang, C. 

microspermae Yang, Eupelmus urozonus Dalman, E. 

vesicularis (Razius), Cheiropachus quadrum (Fabr.), 

Dinotiscus eupterus (Walk.), D. aponius (Walk.), M. 

unifasciatus Furster, Mesopolobus typographi 

(Ruschka), Roptrocerus brevicornis Thomson, R. mirus 

(Walk.) ... ɻʣʘʚʥʠ ʧʨʝʜʘʪʦʨ ʿʝ ʚʨʩʪʘ Thanasimus 

formicarius ʠʟ ʨʝʜʘ Coleoptera (fam. Cleridae) (ʈʦʩʥʝʚ 

ʠ ʜʨʫʛʠ 2006). 

ʅʘ ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ (ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ 

ʥʠʚʦʘ II) ʟʘ ʧʨʘ˂ʝˁʝ ʠ ʧʨʦʮʝʥʫ ʫʪʠʮʘʿʘ ʚʘʟʜʫʰʥʠʭ 

ʟʘʛʘʹʝˁʘ ʠ ˁʠʭʦʚʠʭ ʝʬʝʢʘʪʘ ʫ ʰʫʤʩʢʠʤ 

ʝʢʦʩʠʩʪʝʤʠʤʘ, ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʧʦʜʨʫʯʿʫ 

ʅʘʮʠʦʥʘʣʥʦʛ ʧʘʨʢʘ ʂʦʧʘʦʥʠʢ ʫ  ʯʠʩʪʦʿ ʩʘʩʪʦʿʠʥʠ 

ʩʤʨʯʝ ʩʪʘʨʦʩʪʠ ʚʝ˂ʝ ʦʜ 60 ʛʦʜʠʥʘ, ʥʘ ʩʝʚʝʨʦʟʘʧʘʜʥʦʿ 

ʝʢʩʧʦʟʠʮʠʿʠ ʠ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ ʦʜ 1720 ʤ, ʦʜ 

ʩʘʤʦʛ ʦʩʥʠʚʘˁʘ (2010. ʛʦʜʠʥʘ) ʨʝʛʠʩʪʨʫʿʫ ʩʝ 

ʧʦʿʝʜʠʥʘʯʥʘ ʩʪʘʙʣʘ ʥʘʧʘʜʥʫʪʘ ʦʜ ʩʪʨʘʥʝ ʜʚʝ 

ʥʘʿʜʦʤʠʥʘʥʪʥʠʿʝ ʚʨʩʪʝ ʧʦʪʢʦʨˁʘʢʘ - Ips typographus 

ʠ Pytiogenes chalcographus. ʇʨʚʝ ʛʦʜʠʥʝ ʥʘʧʘʜ ʿʝ ʙʠʦ 

ʩʣʘʙʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʠ ʩʧʦʨʘʜʠʯʘʥ, ʜʘ ʙʠ ʫ 2013. ʫʰʘʦ 

ʫ ʢʫʣʤʠʥʘʮʠʦʥʫ ʬʘʟʫ ʫ ʧʦʿʝʜʠʥʠʤ ʜʝʣʦʚʠʤʘ 

ʩʘʩʪʦʿʠʥʝ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ. ʆʜ ʫʢʫʧʥʦʛ 

ʙʨʦʿʘ ʩʪʘʙʘʣʘ (195), ˁʠʭ 26 ʠʣʠ 13,4% ʿʝ ʟʘʧʦʩʝʜʥʫʪʦ 

ʦʜ ʩʪʨʘʥʝ ʦʚʝ ʜʚʝ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʚʨʩʪʝ ʧʦʪʢʦʨˁʘʢʘ 

ʩʤʨʯʝ, ʧʨʠ ʯʝʤʫ ʩʝ ʪʦʪʘʣʥʦ ʦʩʫʰʠʣʦ 19 ʩʪʘʙʘʣʘ ʠʣʠ 

73,1% ʦʜ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʥʘʧʘʜʥʫʪʠʭ. 

 

The spruce bark beetle - Ips typographus 

Linnaeus, 1758 is well-known as the most dangerous 

spruce enemy. It primarily attacks old and damaged 

lying trees with thick bark. When its population 

becomes more abundant, the spruce bark beetle can 

attack healthy trees. There are two generations (one 

brood in April and the second in July), but they often 

produce sister broods within one generation. They often 

occur in outbreaks that affect large areas. Maternal 

galleries are two-armed or three-armed and vertical. 

Larval tunnels are densely crowded and  winding, up to 

6 cm long.   

In natural spruce stands, the number of the 

spruce bark beetle - Ips typographus is regulated by a 

number of differents parasitoidic Hymenoptera species: 

Calosota conifera Yang, C. microspermae Yang, 

Eupelmus urozonus Dalman, E. vesicularis (Razius), 

Cheiropachus quadrum (Fabr.), Dinotiscus eupterus 

(Walk.), D. aponius (Walk.), M. unifasciatus Furster, 

Mesopolobus typographi (Ruschka), Roptrocerus 

brevicornis Thomson, R. mirus (Walk.) ... The most 

important predator is Thanasimus formicarius from 

Coleoptera (fam. Cleridae), (Rosnev et al., 2006) 

Indvidual spruce trees attacked by the two most 

dominant species of spruce bark beetle - Ips typographus 

ʠ Pytiogenes chalcographus have been detected on the 

Level II sample plot on Kopaonik since its establishment 

in 2010. The plot was established for monitoring and 

assessment of air pollution and its effects on forest 

ecosystems. It is located in a pure spruce stand older 

than 60 years with a northwestern aspect and at 1720 

m.a.s.l. The first year attack was weak and sporadic and 

in 2013 it reached its culmination in some parts of the 

stand on this sample plot. Out of the total number of 

trees (195), 26 or 13.4% was infested by these two most 

dangerous species of spruce bark beetle. Out of the total 

number of infested trees 19 trees or 73.1% died. 
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ʊʘʙʝʣʘ 8. XX2012. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʂʦʧʘʦʥʠʢ 

Table 8. 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 171013 +43
0
17'30" +20

0
48'50"      35 REIGO  

 

ʊʘʙʝʣʘ 9. XX2012. (TRC) ʇʘʨʘʤʝʪʨʠ ʩʪʘˁ ʘ ʢʨʦʰˁʠ, ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

Table  9. 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 171013 75 118 01 1 2 2 5 25 Usnea barbata 

2 2 171013 76 118 01 1 1 2 15 20 Usnea barbata 

3 2 171013 78 118 01 1 2 2 10 25 Usnea barbata 

4 2 171013 79 118 01 1 1 2 15 25 Usnea barbata 

5 2 171013 80 118 01 1 1 2 10 25 Usnea barbata 

6 2 171013 85 118 01 1 2 2 10 25 Usnea barbata 

7 2 171013 86 118 01 1 3 3 10 30 Usnea barbata 

8 2 171013 87 118 01 3 3 3 35 70 Usnea barbata 

9 2 171013 88 118 38 5 6 2 100 99 Usnea barbata 

10 2 171013 91 118 41       

11 2 171013 92 118 01 2 3 3 30 60 Usnea barbata 

12 2 171013 93 118 01 1 3 3 30 60 Usnea barbata 

13 2 171013 94 118 01 3 3 3 40 80 Usnea barbata 

14 2 171013 95 118 01 2 3 3 20 30 Usnea barbata 

15 2 171013 96 118 01 1 4 4 20 30 Usnea barbata 

16 2 171013 97 118 01 1 3 3 15 50 Usnea barbata 

17 2 171013 98 118 01 1 3 3 20 80 Usnea barbata 

18 2 171013 113 118 01 1 2 2 20 60 Usnea barbata 

19 2 171013 114 118 01 1 4 3 20 80 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 171013 115 118 01 1 3 3 25 50 Usnea barbata 

21 2 171013 117 118 01 1 4 3 25 50 Usnea barbata 

22 2 171013 118 118 01 1 3 2 20 65 Usnea barbata 

23 2 171013 119 118 38 3 3 3 100 90 Usnea barbata 

24 2 171013 120 118 01 1 1 2 30 40 Usnea barbata 

25 2 171013 121 118 01 1 3 3 15 20 Usnea barbata 

26 2 171013 124 118 01 1 2 2 20 60 Usnea barbata 

27 2 171013 125 118 38 5 3 3 100 99 Usnea barbata 

28 2 171013 126 118 01 1 2 2 15 40 Usnea barbata 

29 2 171013 77 118 01 1 3 2 15 30 Usnea barbata 

30 2 171013 123 118 01 1 1 1 15 20 Usnea barbata 

 

 

ʊʘʙʝʣʘ 10. XX2012. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 
ʊʘble 10. 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  

Treenumber 

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 171013 75         Usnea barbata 

2 2 171013 76         Usnea barbata 

3 2 171013 78 11 11 56 3 3 301 Chrysomyxa  1 Usnea barbata 

4 2 171013 79 11 11 56 3 3 301 Chrysomyxa  1 Usnea barbata 

5 2 171013 80         Usnea barbata 

6 2 171013 85         Usnea barbata 

7 2 171013 86 11 11 56 3 3 301 Chrysomyxa  1 Usnea barbata 

8 2 171013 87         Usnea barbata 

9 2 171013 88         Usnea barbata 

10 2 171013 91          
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ʈʝʜʥʠ ʙʨʦʿ 
ʩʪʘʙʣʘ  

Sequence 

number of 
trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 

plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 
 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  
Treenumber 

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 

11 2 171013 92         Usnea barbata 

12 2 171013 93         Usnea barbata 

13 2 171013 94         Usnea barbata 

14 2 171013 95         Usnea barbata 

15 2 171013 96         Usnea barbata 

16 2 171013 97         Usnea barbata 

17 2 171013 98 33 11 60  3 390  1 Usnea barbata 

18 2 171013 113         Usnea barbata 

19 2 171013 114         Usnea barbata 

20 2 171013 115         Usnea barbata 

21 2 171013 117         Usnea barbata 

22 2 171013 118         Usnea barbata 

23 2 171013 119         Usnea barbata 

24 2 171013 120         Usnea barbata 

25 2 171013 121         Usnea barbata 

26 2 171013 124         Usnea barbata 

27 2 171013 125         Usnea barbata 

28 2 171013 126         Usnea barbata 

29 2 171013 77         Usnea barbata 

30 2 171013 123         Usnea barbata 
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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 in 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 2013 - ʂʦʧʘʦʥʠʢ 

ʏʝʪʠʥʘʨʠ  

ʆʙʨʘʟʘʮ A1 

 

Survey               2013 

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: 17.10.2013. 

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 % 

            
 17.24      17.24 17.24 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 % 
            

 55.17      55.17 55.17 

       ʫʤʝʨʝʥʘ ʜʝʬʦʣ.   2  
moderately defoliated > 25 ï 60 % 

            

 17.24      17.24 17.24 

         ʿ ʘʢʘ ʜʝʬʦʣ.         3 

severely defoliated >60% <100 % 
            

 0.00      0.00 0.00 

                ʩʫʚʦ             4      
dead 

100% 
            

 10.35      10.35 10.35 

ʋʢʫʧʥʦ/ total               100      100 100 
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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- 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 2013 - ʂʦʧʘʦʥʠʢ  

ʉʤʨʯʘ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2013 
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 

1 29 17.24 55.17 17.24 0.00 10.35 27.59 82.76 
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ʅʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʎʨʥʠ 

ʚʨʭ ʦʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʠʟʚʨʰʝʥʘ ʿʝ 

09.07.2013. 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 11). 

ʋ ʪʘʙʝʣʠ 12 ʠ 13 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʥʘ ʎʨʥʦʤ ʚʨʭʫ ʫ 2013. ʛʦʜʠʥʠ. 

Crown condition assessment on the Level II 

sample plot Crni Vrh was carried out on July 9
th
, 2013. 

The assessment was done on 30 beech trees, selected for 

the purpose of annual crown condition monitoring, on 

subplot 2. 

The most important characteristics of the sample 

plot on Crni Vrh are presented in the purposeful Table 

PLT (Table 11). 

Tables 12 and 13 present the crown condition 

parameters and damage parameters for the Level II 

sample plot on Crni Vrh in 2013. 
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ʊʘʙʝʣʘ 11. XX2012. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʎʨʥʠ ʚʨʭ 

Table 11. 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 090713 +44007'55" +21058'38" 19   

 

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

Table 12. 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 090713 57 018 01 1 4 2 25 20  

2 4 090713 58 018 01 1 4 2 20 20  

3 4 090713 62 018 01 1 1 1 0 10  

4 4 090713 64 018 01 1 4 1 10 5  

5 4 090713 65 018 01 1 4 1 5 5  

6 4 090713 66 018 01 1 4 1 10 10  

7 4 090713 67 018 01 1 4 2 5 15  

8 4 090713 68 018 01 1 4 2 100 99  

9 4 090713 69 018 01 1 4 2 20 20  

10 4 090713 71 018 01 1 4 2 5 10  

11 4 090713 72 018 01 1 4 2 10 15  

12 4 090713 73 018 01 1 4 1 0 5  

13 4 090713 74 018 01 1 4 1 0 5  

14 4 090713 75 018 01 1 4 1 5 5  

15 4 090713 76 018 01 1 3 1 5 5  

16 4 090713 77 018 01 1 5 1 10 15  

17 4 090713 78 018 01 1 3 1 20 20  

18 4 090713 79 018 01 1 5 1 0 5  

19 4 090713 87 018 01 2 1 1 0 5  
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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 4 090713 88 018 01 1 4 1 0 5  

21 4 090713 89 018 01 1 3 1 10 15  

22 4 090713 90 018 01 2 3 1 10 10  

23 4 090713 91 018 01 2 4 1 20 10  

24 4 090713 92 018 01 1 3 1 10 20  

25 4 090713 94 018 01 1 4 2 10 20  

26 4 090713 95 018 01 1 4 1 0 15  

27 4 090713 96 018 01 1 4 1 5 10  

28 4 090713 97 018 01 2 4 2 10 10  

29 4 090713 98 018 01 1 4 1 0 15  

30 4 090713 100 018 01 1 4 2 60 50  

 

 

ʊʘʙʝʣʘ 13. XX2012. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 
ʊʘble 13. 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 181013 57 14 01 33 3 3 210 
Lymantria 

dispʘr 
2  

2 4 181013 58          

3 4 181013 62          

4 4 181013 64          

5 4 181013 65          

6 4 181013 66 14 01 33 3 3 210 
Lymantria 

dispʘr 
2  

7 4 181013 67          

8 4 181013 68          
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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 

9 4 181013 69          

10 4 181013 71          

11 4 181013 72          

12 4 181013 73          

13 4 181013 74          

14 4 181013 75          

15 4 181013 76          

16 4 181013 77          

17 4 181013 78          

18 4 181013 79          

19 4 181013 87          

20 4 181013 88          

21 4 181013 89          

22 4 181013 90          

23 4 181013 91          

24 4 181013 92          

25 4 181013 94          

26 4 181013 95          

27 4 181013 96          

28 4 181013 97          

29 4 181013 98          

30 4 181013 100 14 01 33 3 3 210 
Lymantria 

dispʘr 
2  
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ʉʣʠʢʘ 29.   ɹʀʊ ʎʨʥʠ ɺʨʭ 

Figure 29. SP Crni Vrh 

ʉʣʠʢʘ 30.    ʆʧʣʦʹʝʥʦ, ʥʝʧʘʨʘʟʠʪʠʨʘʥʦ ʣʝʛʣʦ ʛʫʙʘʨʘ 

ʫ ʧʨʠʜʘʥʢʫ ʩʪʘʙʣʘ ʙʫʢʚʝ 

Figure 30. Fertilized, non-parasitic gypsy moth egg 

mass in the beech stem base 

 

ɼʘʥʘ 18.10.2013. ʠʟʚʨʰʝʥ ʿʝ ʧʨʝʛʣʝʜ ʠ ʦʮʝʥʘ 

ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ ʦʜʘʙʨʘʥʠʭ 30 ʩʪʘʙʘʣʘ ʙʫʢʚʝ. ʆʜ 

ʧʨʠʩʫʪʥʠʭ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ, ʢʦʥʩʪʘʪʦʚʘʥʘ ʿʝ 

ʙʦʣʝʩʪ ʢʦʨʝ ʙʫʢʚʝ ï ʠʥʩʝʢʪ Cryptococcus fagisuga 

ʢʦʿʠ ʧʨʝʥʦʩʠ ʩʧʦʨʝ ʛˀʠʚʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʘ ʩʪʘʙʣʠʤʘ 

ʙʨ.38, 57 ʠ 100. ʇʫʩʪʫʣʝ ʛˀʠʚʝ Nectria coccinea ʢʦʘʿ 

ʧʨʦʫʟʨʦʢʫʿʝ ʦʚʫ ʙʦʣʝʩʪ ʢʦʩʪʘʪʦʚʘʥʝ ʥʘ ʩʪʘʙʣʠʤʘ 

ʙʨ.57 ʠ 100. ʆʩʠʤ ʪʦʛʘ, ʥʘ ʩʪʘʙʣʫ ʙʨ.100 

ʢʦʥʩʪʘʪʦʚʘʥʝ ʠ ʢʘʨʧʦʬʦʨʝ ʛˀʠʚʝ Trichaptum 

violaceum  ʠ ʿʝʜʥʦ ʦʧʣʦʹʝʥʦ ʣʝʛʣʦ ʛʫʙʘʨʘ - Lymantria 

dispar. ʆʩʠʤ ʥʘ ʥʘʚʝʜʝʥʦʤ ʩʪʘʙʣʫ, ʦʧʣʦʹʝʥʘ, 

ʥʝʧʘʨʘʟʠʪʠʨʘʥʘ ʣʝʛʣʘ ʛʫʙʘʨʘ ʫ ʧʨʠʜʘʥʢʫ ʠʣʠ ʫ 

ʧʘʟʫʭʫ ʛʨʘʥʘ ʢʦʥʩʪʘʪʦʚʘʥʘ ʠ ʥʘ ʩʪʘʙʣʠʤʘ ʙʨ. 57 (ʜʚʘ 

ʣʝʛʣʘ), ʠ 66 ( ʿʝʜʥʦ ʣʝʛʣʦ) ʠ ʥʘ ʩʪʘʙʣʫ ʙʨ. 40 (ʿʝʜʥʦ 

ʥʝʦʧʣʦʹʝʥʦ, ʦʰʪʝ˂ʝʥʦ ʣʝʛʣʦ). ʍʦʜʥʠʮʠ ʧʦʪʢʦʨˁʘʢʘ 

ʥʘ ʩʫʚʦʿ ʛʨʘʥʠ ʩʪʘʙʣʘ ʙʨ.100. ʊʨʫʣʝʞ ʯʚʦʨʦʚʘ ʠ 

ʛʨʘʥʘ ʢʦʥʩʪʘʪʦʚʘʥʘ ʥʘ ʩʪʘʙʣʠʤʘ ʙʨ.57 ʠ 72, ʘ ʿʘʢʘ 

ʮʝʥʪʨʘʣʥʘ ʪʨʫʣʝʞ ʥʘ ʩʪʘʙʣʫ ʙʨ.14. ɻˀʠʚʘ Diatrype 

stigma ʥʘ ʢʦʨʠ ʩʪʘʙʣʘ ʙʨ. 68. ɹʣʘʞʘ ʫʧʘʣʘ ʢʦʨʝ ʢʦʿʘ 

ʿʝ ʧʦʩʣʝʜʠʮʘ ʿʘʢʝ ʠʥʩʦʣʘʮʠʿʝ, ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ 

ʩʪʘʙʣʠʤʘ ʙʨ.58 ʠ 66.  

ʇʦʩʤʘʪʨʘʥʦ ʫ ʮʝʣʠʥʠ, ʤʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ 

ʧʨʠʩʫʪʥʘ ʦʰʪʝ˂ʝˁʘ ʩʪʘʙʘʣʘ ʥʘ ʪʘʯʢʠ ʥʠʩʫ ʚʝʣʠʢʘ ʠ 

ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ, ʯʘʢ ʥʝʤʘ ʥʠ ʤʥʦʛʦ ʣʝʛʘʣʘ ʛʫʙʘʨʘ 

ʢʦʿʠ ʿʝ ʫ ʧʦʜʨʫʯʿʫ ʠʩʪʦʯʥʝ ʉʨʙʠʿʝ ʦʚʝ ʛʦʜʠʥʝ ʫ 

ʧʨʝʥʘʤʥʦʞʝˁʫ. ʇʨʠʩʫʩʪʚʦ ʣʠʰʘʿʝʚʘ ʿʝ ʜʦʢʘʟ 

ʟʜʨʘʚʦʛ ʩʪʘʥʠʰʪʘ. ɸʙʠʦʪʠʯʢʘ ʦʰʪʝ˂ʝˁʘ ʩʫ ʤʘʣʘ, ʘ 

ʦʜ ʙʠʦʪʠʯʢʠʭ ʫʟʨʦʯʥʠʢʘ ʰʪʝʪʘ, ʧʦʨʝʜ ʛʫʙʘʨʘ, ʿʝʜʠʥʦ 

ʿʝ ʙʦʣʝʩʪ ʢʦʨʝ ʙʫʢʚʝ ʦʧʘʩʥʘ ʠ ʧʦʩʪʦʿʠ ʦʧʘʩʥʦʩʪ ʦʜ 

ˁʝʥʦʛ ʰʠʨʝˁʘ, ʘʣʠ ʿʝ ʟʘ ʩʘʜʘ ʟʘʨʘʟʘ ʚʨʣʦ ʩʣʘʙʘ. 

 

The inspection and assessment of the health 

condition of 30 beech trees was carried out on October 

18
th
, 2013. Beech bark disease, caused by the insect 

Cryptococcus fagisuga that transmits fungal spores, was 

detected on trees 38, 57 and 100. Blisters of the fungus 

Nectria coccinea that causes this disease were identfied 

on trees 57 and 100. Furthermore, tree 100 had 

carpophores of the fungus Trichaptum violaceum  and a 

fertilized egg mass of the gypsy moth - Lymantria 

dispar. Fertilized, non-parastic gypsy moth egg masses 

were also detected either in the stem base or in the 

branch collar of tree 57 (two egg masses),  tree 66 (one 

egg mass) and tree 40 (one unfertilized, damaged egg 

mass). There were tunnels bored by bark beetles on a 

dead branch of tree 100. Decayed knots and branches 

were registered on trees 57 and 72 and severe form of 

central rot on tree 14. Diatrype stigma fungus was 

present on the bark of tree 68. A weak form of bark 

scorch caused by fierce sun was recorded on trees 58 

and 66. 

On the whole, we can say that the tree damage 

detected on this sample plot was neither extensive nor 

severe. There wern`t even too many egg masses of 

gypsy moth which was in outbreak in the eastern Serbia 

in the year of 2013.  The presence of lichen indicated 

good health state of the site. Abiotic damage was 

insignificant, while apart from the gypsy moth, there 

was  only one serious biotic agent -  beech bark disease 

whose intensity of infestation is still low, but there is a 

danger of its further spread. 
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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 2013-ʎʨʥʠ ʚʨʭ 

ʃʠʰ˂ʘʨʠ  

ʆʙʨʘʟʘʮ ɹ1 

 

Survey               2013 

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: 15.08.2013. 

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             30            30 

ʢʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ 

defoliation class 
ʧʨʦʮ. ʛʫʙʠʪʢʘ ʯʝʪʠʥʘ 

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

         ʥʝʤʘ ʜʝʬʦʣ.       0 

not defoliated 
   0 ï 10 %        76.67       76.67 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 %        16.67       16.67 

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

         ʿ ʘʢʘ ʜʝʬʦʣ.         3 

severely defoliated >60% <100 %        3.33       3.33 

                ʩʫʚʦ             4      
dead 

100%        3.33       3.33 

ʋʢʫʧʥʦ/ total        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 ti 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 2013-ʎʨʥʠ ʚʨʭʘ 

ɹʫʢʚʘ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2013 
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 30 76.67 16.67 0.00 3.33 3.33 6.66 23.33 
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ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ 

ʠʟʚʨʰʝʥʘ ʿʝ 15.08.2013. ʛʦʜʠʥʝ. ʆʮʝʥʘ ʿʝ ʠʟʚʨʰʝʥʘ 

ʥʘ 32 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 14). 

ʋ ʪʘʙʝʣʠ 15 ʠ 16 ʜʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʩʪʘˁʘ 

ʢʨʦʰˁʠ ʠ ʧʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ ʫ 2013. ʛʦʜʠʥʠ. 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʫ 2013. ʛʦʜʠʥʠ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʮʠ ʅʠʚʦʘ 2 ʫ ʄʦʢʨʦʿ ɻʦʨʠ ʥʠʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ 93.75% ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʠʟʜʚʦʿʝʥʘ ʟʘ 

ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʢʨʫʥʝ, ʜʦʢ ʿʝ ʩʣʘʙʘ ʜʝʬʦʣʠʿʘʮʠʿʘ 

ʟʘʭʚʘʪʠʣʘ ʩʘʤʦ 6.25% ʠʟʜʚʦʿʝʥʠʭ ʩʪʘʙʘʣʘ. 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʿʘʯʝʛ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʠʟʜʚʦʿʝʥʠʤ 

ʩʪʘʙʣʠʤʘ ʥʠʿʝ ʢʦʥʩʪʘʪʦʚʘʥʘ. 

ɼʘʥʘ 10.10.2013. ʛʦʜʠʥʝ ʠʟʚʨʰʝʥ ʿʝ 

ʟʜʨʘʚʩʪʚʝʥʠ ʧʨʝʛʣʝʜ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦ-ʘ 

2 ʥʘ ʄʦʢʨʦʿ ɻʦʨʠ ʠ ʜʝʪʘˀʥʦ ʦʮʝˁʝʥʦ 32 ʩʪʘʙʣʘ. 

ʅʘ ʜʝʙʣʠʤʘ ʠʤʘ ʚʨʣʦ ʤʘʣʦ ʦʰʪʝ˂ʝˁʘ ʢʦʿʘ ʩʫ 

ʩʠʪʥʘ, ʣʦʮʠʨʘʥʘ ʥʘ ʧʨʠʜʘʥʢʫ ʦʜ 1,2 ʤ ʚʠʩʠʥʝ ʠ 

ʧʨʘʢʪʠʯʥʦ ʩʫ ʩʘʤʦ ʤʝʭʘʥʠʯʢʘ, ʥʘʩʪʘʣʘ ʜʝʿʩʪʚʦʤ 

ʘʥʪʨʦʧʦʛʝʥʠʭ ʬʘʢʪʦʨʘ, ʚʝʨʦʚʘʪʥʦ ʧʨʠʣʠʢʦʤ 

ʠʟʚʣʘʯʝˁʘ ʠʣʠ ʥʝʢʠʭ ʜʨʫʛʠʭ ʨʘʜʦʚʘ ʫ ʰʫʤʠ. ʆʜ 

ʙʠʦʪʠʯʢʠʭ ʦʰʪʝ˂ʝˁʘ, ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʩʘʤʦ ʧʦʿʘʚʘ 

ʤʘʣʦʛ ʙʨʦʿʘ ʢʘʨʧʦʬʦʨʘ ʩʘʧʨʦʬʠʪʥʝ ʛˀʠʚʝ 

ʪʨʫʣʝʞʥʠʮʝ ʠʟ ʨʦʜʘ Mycena sp.,ʢʦʿʝ ʩʫ ʩʝ ʿʘʚʠʣʝ ʫ 

ʦʩʥʦʚʠ ʥʝʢʦʣʠʢʦ ʩʪʘʙʘʣʘ, ʩʘʩʚʠʤ ʧʨʠ ʟʝʤˀʠ. 

ʆʰʪʝ˂ʝˁʘ ʦʜ ʠʥʩʝʢʘʪʘ, ʧʪʠʮʘ, ʜʠʚˀʘʯʠ ʠ ʩʣʠʯʥʦ, 

ʥʠʩʫ ʨʝʛʠʩʪʨʦʚʘʥʘ. 

ʅʘ ʩʪʘʙʣʠʤʘ ʩʫ ʧʨʠʩʫʪʥʠ ʢʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ ʫ 

ʜʦʝˁʤ ʜʝʣʫ ʜʝʙʣʘ, ʦʜ 2 ʤ ʚʠʩʠʥʝ, ʢʦʿʠ ʩʫ ʠʥʜʠʢʘʪʦʨ 

ʟʜʨʘʚʦʛ ʩʪʘʥʠʰʪʘ. 

ʆʜ ʩʚʘ ʪʨʠ ʣʦʢʘʣʠʪʝʪʘ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ 

ʩʪʘʙʘʣʘ ʢʦʿʘ ʥʠʩʫ ʟʘʭʚʘ˂ʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʦʤ 

ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʥʘ ʄʦʢʨʦʿ ɻʦʨʠ, ʛʜʝ ʥʠʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʠ ʜʝʬʦʣʠʿʘʮʠʿʘ ʩʨʝʜˁʝʛ ʠ ʿʘʢʦʛ 

ʠʥʪʝʥʟʠʪʝʪʘ. 

Crown condition assessment on the Level II 

sample plot on Mokra Gora was carried out on August 

15
th
, 2013. The assessment was done on 32 Scots pine 

trees selected for the purpose of annual crown condition 

monitoring, on subplot 2. 

The most important characteristics of the sample 

plot on Mokra Gora are presented in the purposeful 

Table PLT (Table 14). 

Tables 15 and 16 show the parameters of crown 

condition and parameters of damage on the Level II 

sample plot on Mokra Gora in 2013. 

There was no defoliation in 93.75% of trees 

selected for crown condition monitoring on the Level II 

sample plot on Mokra Gora in 2013. Slight defoliation 

affected only 6.25% of selected trees, while there was no 

defoliation of severe intensity on the selected trees. 

On October 10
th
, 2013, the inspection of the tree 

health condition on the Level I sample plot On Mokra 

Gora was carried out and 32 trees were assessed.  

The damage detected on the trunks was rare and 

slight. It was usually found in the stem base, 1.2 above 

the ground and it was mechanical damage caused by 

human activities, probably during logging or some other 

forest work. The registered biotic damage included a 

small number of fruiting bodies of the saprophytic 

fungus from the Mycena sp. order, that occurred in the 

stem base, close to the ground. Damage caused by 

insects, birds, wild animals, etc. were not detected. 

Bark lichens were found in the lower portion of 

trunks, 2 m above the ground. They are an indicator of a 

healthy site. 

Of all three localities, the highest percentage of 

trees that were not affected by defoliation was recorded 

in Mokra Gora, where defoliation of medium and severe 

intensity was not registered. 
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ɻʨʘʬʠʢʦʥ 7. ʉʪʝʧʝʥ ʜʝʬʦʣʠʿʘʮʠʿʝ ʫ 2013.ʛʦʜʠʥʠ ï ɹʀʊ ʅʠʚʦ 2 

Graph 7. Defoliation degree in 2013 ï Level II sample plot 
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ʊʘʙʝʣʘ 14. XX2013. (PLT) Tʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʦ ʧʘʨʮʝʣʠ ʠʟʜʚʦʿʝʥʦʿ ʟʘ ʦʮʝʥʫ ʩʪʘˁʘ ʢʨʦʰˁʠ ʩʪʘʙʘʣʘ, ʅʠʚʦ II, ʄʦʢʨʘ ɻʦʨʘ 

Table 14. XX2013. (PLT)  Table with 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 ʟʘʧʘʞʘˁ ʘ 

Other observations  

1 67 5 15.08.2013 +43045'27" +19029'00" 12   

 

ʊʘʙʝʣʘ 15. XX2014. (TRC) ʇʘʨʘʤʝʪʨʠ ʩʪʘˁ ʘ ʢʨʦʰˁʠ, ʅʠʚʦ 2, ʄʦʢʨʘ ɻʦʨʘ 

Table  15. XX2014. (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 

Treenumber 

 

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 15.08.2013 82 134 1 2 2 1 0 30  

2 5 15.08.2013 83 134 1 1 1 1 10 30  

3 5 15.08.2013 84 134 1 2 2 1 10 30  

4 5 15.08.2013 105 134 1 1 3 1 10 20  

5 5 15.08.2013 106 134 1 1 2 1 15 30  

6 5 15.08.2013 107 134 1 2 1 1 0 20  

7 5 15.08.2013 113 134 1 1 1 1 0 25  

8 5 15.08.2013 114 134 1 1 4 1 15 50  

9 5 15.08.2013 140 134 1 2 2 1 5 25  

10 5 15.08.2013 141 134 1 1 2 1 0 10  

11 5 15.08.2013 142 134 1 2 2 1 0 20  

12 5 15.08.2013 143 134 1 2 2 1 0 15  

13 5 15.08.2013 144 134 1 2 2 1 5 20  

14 5 15.08.2013 165 134 1 2 1 1 0 15  

15 5 15.08.2013 166 134 1 2 2 1 0 10  

16 5 15.08.2013 167 134 1 2 2 1 5 15  

17 5 15.08.2013 168 134 1 2 3 1 5 15  

18 5 15.08.2013 183 134 1 1 1 1 10 15  

19 5 15.08.2013 184 134 1 2 2 1 0 20  
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ʈʝʜʥʠ ʙʨʦʿ  

ʩʪʘʙʣʘ 

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

Date of survey 

ɹʨʦʿ ʩʪʘʙʣʘ 

Treenumber 

 
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 5 15.08.2013 185 134 1 3 3 2 5 25  

21 5 15.08.2013 193 134 1 1 1 1 0 10  

22 5 15.08.2013 194 134 1 1 2 1 0 10  

23 5 15.08.2013 213 134 1 2 2 1 0 15  

24 5 15.08.2013 214 134 1 3 3 1 0 10  

25 5 15.08.2013 215 134 1 3 2 1 0 10  

26 5 15.08.2013 223 134 1 1 2 1 0 10  

27 5 15.08.2013 224 134 1 3 2 1 0 10  

28 5 15.08.2013 320 134 1 2 2 1 10 20  

29 5 15.08.2013 359 134 1 1 2 1 0 10  

30 5 15.08.2013 407 134 1 1 2 1 0 5  

 

 

ʊʘʙʝʣʘ 16. XX2015. (TRD) ʇʘʨʘʤʝʪʨʠ ʦʰʪʝ˂ʝˁʘ, ʅʠʚʦ 2, ʄʦʢʨʘ ɻʦʨʘ 

ʊʘble 16. XX2015. (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  

Treenumber 

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 10.10.2013 82 33 11 57  2 390 Mycena sp.  ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

2 5 10.10.2013 83         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

3 5 10.10.2013 84         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

4 5 10.10.2013 105         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

5 5 10.10.2013 106         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

6 5 10.10.2013 107         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

7 5 10.10.2013 113         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

8 5 10.10.2013 114         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

9 5 10.10.2013 140         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 
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ʈʝʜʥʠ ʙʨʦʿ 

ʩʪʘʙʣʘ  

Sequence 
number of 

trees 

ɹʨʦʿ ʧʘʨʮʝʣʝ  

Observation 
plot number 

ɼʘʪʫʤ ʧʨʦʮʝʥʝ 

 Date of survey  

ɹʨʦʿ ʩʪʘʙʣʘ  

Treenumber 

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 5 10.10.2013 141         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

11 5 10.10.2013 142 32 550   2   1 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

12 5 10.10.2013 143 32 550   2   1 ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

13 5 10.10.2013 144         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

14 5 10.10.2013 165         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

15 5 10.10.2013 166         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

16 5 10.10.2013 167         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

17 5 10.10.2013 168         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

18 5 10.10.2013 183 33 11 57  2 390 Mycena sp.  ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

19 5 10.10.2013 184         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

20 5 10.10.2013 185         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

21 5 10.10.2013 193         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

22 5 10.10.2013 194         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

23 5 10.10.2013 213         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

24 5 10.10.2013 214         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

25 5 10.10.2013 215         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

26 5 10.10.2013 223         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

27 5 10.10.2013 224         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

28 5 10.10.2013 320         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

29 5 10.10.2013 359 33 11 57  2 390 Mycena sp.  ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 

30 5 10.10.2013 407         ʂʦʨʘʩʪʠ ʣʠʰʘʿʝʚʠ 
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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 2013-ʄʦʢʨʘ ɻʦʨʘ 

ʏʝʪʠʥʘʨʠ  

ʆʙʨʘʟʘʮ A1 

 

Survey               2013 

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: 15.08.2013. 

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  32            32             32 

ʢʣʘʩʝ ʜʝʬʦʣʠʿʘʮʠʿʝ 

defoliation class 
ʧʨʦʮ. ʛʫʙʠʪʢʘ ʯʝʪʠʥʘ 

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

         ʥʝʤʘ ʜʝʬʦʣ.       0 

not defoliated 
   0 ï 10 % 93.75      93.75        93.75 

         ʩʣʘʙʘ ʜʝʬʦʣ.      1 

slightly defoliated >10 ï 25 % 6.25      6.25        6.25 

       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- R a n g e  T r a n s b o u nd 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 2013-ʄʦʢʨʘ ɻʦʨʘ 

ɹʝʣʠ ʙʦʨ 

ʆʙʨʘʟʘʮ ʎ 

 

Survey               2013 

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 32 93.75 6.25 0.00 0.00 0.00 0.00 6.25 
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10. ʌʃʆʈʀʉʊʀʏʂɸ ʀ ɺɽɻɽʊɸʎʀɱʉʂA  

      ʀʉʊʈɸɾʀɺɸɳɸ ʋ 2013. ɻʆɼʀʅʀ 

 

10.1. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʅʠʚʦʘ 2 ʂʦʧʘʦʥʠʢ 

 

ʇʨʦʫʯʘʚʘˁʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ʫ 2013. 

ʛʦʜʠʥʠ ʠʟʚʨʰʝʥʦ ʿʝ ʫ ʪʨʠ ʘʧʩʝʢʪʘ: 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). ʆʮʝʥʘ ʧʦʢʨʦʚʥʦʩʪʠ ʧʨʠʩʫʪʥʠʭ 

ʚʨʩʪʘ ʫ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ, ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ 

ʠʟʚʨʰʝʥʘ ʿʝ 17.05.2013. ʛʦʜʠʥʝ, 01.08.2013. ʛʦʜʠʥʝ ʠ 

09.10.2013. ʛʦʜʠʥʝ, ʥʘ ʨʘʥʠʿʝ ʧʦʩʪʘʚˀʝʥʠʤ ʦʛʣʝʜʥʠʤ 

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

ʫʢʫʧʥʦ ʦʙʫʭʚʘ˂ʝʥʦ 400 m² ʧʦʚʨʰʠʥʝ. ʅʘʚʝʜʝʥʝ 

ʧʘʨʮʝʣʝ ʩʫ ʥʘ ʪʝʨʝʥʫ ʚʠʜʥʦ ʦʙʝʣʝʞʝʥʝ. 

ʋ ʪʘʙʝʣʠ 17 (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 18 (ʆʙʨʘʟʘʮ XX2012.VEM) ʿʝ 

ʧʨʠʢʘʟʘʥ ʩʧʠʩʘʢ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʩʘ ʦʮʝʥʦʤ 

ˁʠʭʦʚʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʦ 

ʩʧʨʘʪʦʚʠʤʘ. ɸʥʘʣʠʟʦʤ ʬʠʪʦʮʝʥʦʣʦʰʢʠʭ ʩʥʠʤʘʢʘ 

ʧʦʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʝ ʨʘʜʠ ʦ ʧʨʝʪʭʦʜʥʦ ʫʪʚʨʹʝʥʦʿ 

ʘʩʦʮʠʿʘʮʠʿʠ ʧʣʘʥʠʥʩʢʝ ʩʤʨʯʝʚʝ ʰʫʤʝ Piceetum 

excelsae montanum serbicum Greb. 1950. ʠʟ ʩʚʝʟʝ 

ʘʮʠʜʦʬʠʣʥʠʭ ʰʫʤʘ ʩʤʨʯʝ Vaccinio-Piceion Br.-Bl. 

1939. 

ʉʫʰʥʠ ʧʝʨʠʦʜ ʠʟ 2012. ʛʦʜʠʥʝ ʩʝ ʥʘʩʪʘʚʠʦ ʫ 

2013. ʛʦʜʠʥʠ. ʆʚʦ ʩʝ ʟʥʘʪʥʦ ʦʜʨʘʟʠʣʦ ʥʘ ʩʤʘˁʝˁʝ 

ʧʦʢʨʦʚʥʦʩʪʠ ʙʠˀʥʠʭ ʚʨʩʪʘ ʥʘ ʠʩʪʨʘʞʠʚʘʥʦʤ 

ʦʙʿʝʢʪʫ. ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʦʣʝ˂ʥʠ ʧʝʨʠʦʜ ʢʘʜʘ ʿʝ ʿʦʰ 

ʙʠʣʦ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ, ʫ ʣʝʪˁʝʤ ʘʩʧʝʢʪʫ ʿʝ ʚʝ˂ 

ʜʦʰʣʦ ʜʦ ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʠʥʜʠʚʠʜʫʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ. ɿʙʦʛ ʜʫʛʦʪʨʘʿʥʦʛ ʦʜʩʫʩʪʚʘ ʧʘʜʘʚʠʥʘ ʦʚʘʿ 

ʪʨʝʥʜ ʩʝ ʥʘʩʪʘʚʠʦ ʠ ʫ ʿʝʩʝˁʝʤ ʧʝʨʠʦʜʫ. ʊʘʢʦ ʩʝ ʤʦʞʝ 

ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʫ ʦʚʦʿ ʛʦʜʠʥʠ, ʫ ʿʝʩʝˁʝʤ ʧʝʨʠʦʜʫ, 

ʨʝʛʠʩʪʨʦʚʘʥ ʤʘˁʠ ʙʨʦʿʠ ʠʥʜʠʚʠʜʫʘ ʛʦʪʦʚʦ ʩʚʠʭ 

ʚʨʩʪʘ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ ʦʩʤʘʪʨʘˁʘ. ʅʝʢʝ ʙʠˀʥʝ 

ʚʨʩʪʝ ʢʦʿʝ ʩʫ ʢʦʥʩʪʘʪʦʚʘʥʝ ʫ ʧʨʦʣʝ˂ʥʦʤ ʠ ʣʝʪˁʝʤ 

ʘʩʧʝʢʪʫ, ʫ ʿʝʩʝˁʝʤ ʘʩʧʝʢʪʫ ʧʦʪʧʫʥʦ ʠʟʦʩʪʘʿʫ. 

ɿʙʦʛ ʦʜʩʫʩʪʚʘ ʧʦʿʝʜʠʥʠʭ ʚʨʩʪʘ ʫ ʩʧʨʘʪʫ 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʫ ʧʦʿʝʜʠʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

ʩʝ ʩʤʘˁʠʣʘ ʠ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʦʚʠʭ ʩʣʦʿʝʚʘ. 

ɿʙʦʛ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ ʥʘʨʦʯʠʪʦ 

10. FLORISTIC AND VEGETATION RESEARCH  

      IN 2013 

 

10.1.Level II sample plot Kopaonik 

 

The survey of ground vegetation in 2013 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 

abundance or cover in the tree, shrub and herb  layer 

were done on May 17
th
, 2013, then on August 1

st
, 2013 

and finally on October 9
th
, 2013, on previously 

established square sample plots (10 x 10 m), which 

cover an area of 400 m². These plots were visibly 

marked in the field.  

Table 17 (Form XX2012.PLV) shows the most 

important characteristics of the sample areas (altitude, 

latitude and longitude, assessment date, tree layer cover, 

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

herb  layers, moss cover, barren soil and litterfall cover.  

Table 18 (Form XX2012.VEM) contains a list 

of registered plants with their cover percentage for each 

layer. Phytocoenological recordings showed that it was 

an association of montana spruce forest Piceetum 

excelsae montanum serbicum Greb. 1950 from the 

alliance of acidophilic spruce forests Vaccinio-Piceion 

Br.-Bl. 1939.  

Dry weather that prevailed in 2012 continued in 

2013. It caused a significant reduction in the plant 

species cover on the investigated site.Compared to the 

spring period when there was enough moisture in the 

soil, summer aspect was characterized by a decrease in 

the number of individuas per unit area. Due to the 

prolonged absence of rainfall, this trend continued in the 

autumn. Thus it can be concluded that, compared to the 

previous year of observation, a smaller number of 

individual plants of almost all herb  species per unit area 

was registered in the autumn of this year. Some plant 

species that had been registered in the spring and 

summer aspect were completely absent in the autumn 

aspect. 

Due to the absence of some species in the shrub 

and herb  layers, the average height of these layers was 

in some cases reduced.  

Due to the lack of moisture in the soil the moss 

cover was significantly reduced on all sample areas.  

There were no new plant species compared to 

Compared to the spring aspect of the previous 

monitoring, there was one plant species from the Crocus 

order.  

The whole area was covered mostly by plant 
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ʿʝ ʩʤʘˁʝʥʘ ʧʦʢʨʦʚʥʦʩʪ ʤʘʭʦʚʠʥʘʤʘ ʥʘ ʩʚʠʤ 

ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ. 

ʋ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʠ ʧʝʨʠʦʜ ʫ ʧʨʦʣʝ˂ʥʦʤ 

ʘʩʧʝʢʪʫ ʿʝ ʝʚʠʜʝʥʪʠʨʘʥʦ ʧʨʠʩʫʩʪʚʦ ʿʝʜʥʝ ʚʨʩʪʝ ʠʟ 

ʨʦʜʘ Crocus. 

ʅʘ ʮʝʣʦʤ ʦʙʿʝʢʪʫ ʥʠʩʫ ʢʦʥʩʪʘʪʦʚʘʥʝ ʥʦʚʝ 

ʙʠˀʥʝ ʚʨʩʪʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ, 

ʫʛʣʘʚʥʦʤ ʩʫ ʧʨʠʩʫʪʥʝ ʙʠˀʥʝ ʚʨʩʪʝ ʢʦʿʝ ʩʫ ʧʨʠʢʘʟʘʥʝ 

ʥʘ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ.  

species that were recorded on the sample plots in 

general. There were no new plant species compared to 

the previous years of monitoring. 
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ʊʘʙʝʣʘ 17. XX2012. (PLV) ʊʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʝʿ - ʂʦʧʘʦʥʠʢ   

Table 17. XX2012. (PLV) Data on ground vegetation - Kopaonik 
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1 67 1 1 1 2 2 17.05.2013. 43 17 30 20 48 50 35 1 100 40 0.70 0.8 0.2 60 30 40 50  

2 67 1 1 2 2 2 01.08.2013. 43 17 30 20 48 50 35 1 100 40 0.80 0.8 0.2 80 30 20 50  

3 67 1 1 3 2 2 09.10.2013. 43 17 30 20 48 50 35 1 100 40 0.80 0.8 0.2 70 30 30 50  

4 67 2 2 1 2 2 17.05.2013. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.3 70 25 30 50  

5 67 2 2 2 2 2 01.08.2013. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.3 75 25 25 40  

6 67 2 2 3 2 2 09.10.2013. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.25 70 25 30 40  

7 67 3 3 1 2 2 17.05.2013. 43 17 30 20 48 50 35 1 100 50 1 0.8 0.2 80 25 20 25  

8 67 3 3 2 2 2 01.08.2013. 43 17 30 20 48 50 35 1 100 50 1 0.9 0.3 90 25 10 25  

9 67 3 3 3 2 2 09.10.2013. 43 17 30 20 48 50 35 1 100 50 1 0.8 0.2 80 25 20 25  

10 67 4 4 1 2 2 17.05.2013. 43 17 30 20 48 50 35 1 100 80 0.5 1 0.2 60 25 40 70  

11 67 4 4 2 2 2 01.08.2013. 43 17 30 20 48 50 35 1 100 80 0.5 2 0.3 60 25 40 70  

12 67 4 4 3 2 2 09.10.2013. 43 17 30 20 48 50 35 1 100 80 0.5 2 0.25 60 25 40 70  
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ʊʘʙʝʣʘ 18. XX2012.(VEM ) ʊʘʙʝʣʘ ʧʨʦʮʝʥʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ - ʂʦʧʘʦʥʠʢ   
Table 18. XX2012.(VEM ) Datafile with ground vegetation assessments - Kopaonik   

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 0.8 5  

3.  1 1 1 080.028.002 2 1 0.2 5  

4.  1 1 1 193.004.103 3 1 40 5  

5.  1 1 1 189.002.031 3 1 20 5  

6.  1 1 1 80.009.007 3 1 2 5  

7.  1 1 1 154.027.021 3 1 7 5  

8.  1 1 1 189.002.022 3 1 4 5  

9.  1 1 1 193.102.001 3 1 4 5  

10.  1 1 1 169.096.017 3 1 4 5  

11.  1 1 1 169.091.001 3 1 6 5  

12.  1 1 1 169.181.065 3 1 7 5  

13.  1 1 1 189.002.029 3 1 2 5  

14.  1 1 1 189.002.015 3 1 2 5  

15.  1 1 1 057.006.001 3 1 1 5  

16.  1 1 1 169.172.001 3 1 1 5  

17.  1 1 1 183.004.002 3 1 0.2 5  

18.  1 1 1 026.004.001 3 1 0.1 5  

19.  1 1 1 080.028.002 3 1 0 5  

20.  1 1 1 188.007.999 3 1 5 2  

21.  1 1 2 026.004.001 1 1 40 5  

22.  1 1 2 80.009.007 2 1 2 5  

23.  1 1 2 080.028.002 2 1 0.2 5  

24.  1 1 2 193.004.103 3 1 50 5  

25.  1 1 2 189.002.031 3 1 20 5  

26.  1 1 2 80.009.007 3 1 3 5  

27.  1 1 2 154.027.021 3 1 7 5  

28.  1 1 2 189.002.022 3 1 5 5  

29.  1 1 2 193.102.001 3 1 2 5  

30.  1 1 2 169.096.017 3 1 5 5  

31.  1 1 2 169.091.001 3 1 4 5  

32.  1 1 2 169.181.065 3 1 7 5  

33.  1 1 2 189.002.029 3 1 3 5  

34.  1 1 2 189.002.015 3 1 3 5  

35.  1 1 2 057.006.001 3 1 1 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

36.  1 1 2 183.047.001 3 1 1 5  

37.  1 1 2 123.005.001 3 1 1 5  

38.  1 1 2 183.004.002 3 1 0.2 5  

39.  1 1 2 026.004.001 3 1 0.1 5  

40.  1 1 2 080.028.002 3 1 0.1 5  

41.  1 1 2 151.001.002 3 1 0.1 5  

42.  1 1 2 109.001.054 3 1 0.5 5  

43.  1 1 2 154.021.027 3 1 1 5  

44.  1 1 2 047.008.011 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 1 5  

47.  1 1 3 080.028.002 2 1 0.2 5  

48.  1 1 3 193.004.103 3 1 40 5  

49.  1 1 3 189.002.031 3 1 15 5  

50.  1 1 3 80.009.007 3 1 2 5  

51.  1 1 3 154.027.021 3 1 2 5  

52.  1 1 3 189.002.022 3 1 3 5  

53.  1 1 3 193.102.001 3 1 1 5  

54.  1 1 3 169.091.001 3 1 3 5  

55.  1 1 3 169.181.065 3 1 3 5  

56.  1 1 3 189.002.029 3 1 1 5  

57.  1 1 3 189.002.015 3 1 3 5  

58.  1 1 3 026.004.001 3 1 0.1 5  

59.  1 1 3 080.028.002 3 1 0.1 5  

60.  1 1 3 154.021.027 3 1 1 5  

61.  1 1 3 047.008.011 3 1 0.1 5  

62.  2 2 1 26.004.001 1 1 50 5  

63.  2 2 1 26.004.001 2 1 10 5  

64.  2 2 1 80.009.007 2 1 1 5  

65.  2 2 1 193.004.103 3 1 30 5  

66.  2 2 1 193.074.005 3 1 20 5  

67.  2 2 1 189.002.022 3 1 10 5  

68.  2 2 1 189.002.015 3 1 10 5  

69.  2 2 1 80.009.007 3 1 10 5  

70.  2 2 1 169.091.001 3 1 9 5  

71.  2 2 1 189.002.029 3 1 8 5  

72.  2 2 1 169.181.065 3 1 7 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

73.  2 2 1 169.096.017 3 1 4 5  

74.  2 2 1 154.021.027 3 1 2 5  

75.  2 2 1 193.004.007 3 1 2 5  

76.  2 2 1 57.006.001 3 1 2 5  

77.  2 2 1 66.009.010 3 1 3 5  

78.  2 2 1 132.018.006 3 1 1 5  

79.  2 2 1 169.173.030 3 1 0.5 5  

80.  2 2 1 154.027.021 3 1 1 5  

81.  2 2 1 26.004.001 3 1 1 5  

82.  2 2 1 80.028.002 3 1 1 5  

83.  2 2 1 047.008.011 3 1 0.4 5  

84.  2 2 1 193.016.008 3 1 0.4 5  

85.  2 2 1 148.029.017 3 1 0.1 5  

86.  2 2 1 80.021.001 3 1 0 5  

87.  2 2 1 188.007.999 3 1 7 2  

88.  2 2 1 193.102.001 3 1 10 5  

89.  2 2 2 26.004.001 1 1 50 5  

90.  2 2 2 26.004.001 2 1 10 5  

91.  2 2 2 80.009.007 2 1 1 5  

92.  2 2 2 193.004.103 3 1 40 5  

93.  2 2 2 193.074.005 3 1 20 5  

94.  2 2 2 189.002.022 3 1 10 5  

95.  2 2 2 189.002.015 1 1 10 5  

96.  2 2 2 80.009.007 2 1 10 5  

97.  2 2 2 169.091.001 2 1 15 5  

98.  2 2 2 189.002.029 3 1 8 5  

99.  2 2 2 169.181.065 3 1 10 5  

100.  2 2 2 169.096.017 3 1 3 5  

101.  2 2 2 154.021.027 3 1 3 5  

102.  2 2 2 193.004.007 3 1 2 5  

103.  2 2 2 57.006.001 3 1 2 5  

104.  2 2 2 132.018.006 3 1 1 5  

105.  2 2 2 154.027.021 3 1 2 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 2 109.001.054 3 1 3 5  

109.  2 2 2 047.008.011 3 1 0.5 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

110.  2 2 2 193.016.008 3 1 0.5 5  

111.  2 2 2 167.006.015 3 1 0.2 5  

112.  2 2 2 123.005.001 3 1 0.2 5  

113.  2 2 2 168.001.015 3 1 0.2 5  

114.  2 2 2 193.102.001 3 1 10 5  

115.  2 2 3 26.004.001 1 1 50 5  

116.  2 2 3 26.004.001 2 1 10 5  

117.  2 2 3 80.009.007 2 1 1 5  

118.  2 2 3 193.004.103 3 1 40 5  

119.  2 2 3 193.074.005 3 1 15 5  

120.  2 2 3 189.002.022 3 1 9 5  

121.  2 2 3 189.002.015 3 1 10 5  

122.  2 2 3 80.009.007 3 1 8 5  

123.  2 2 3 169.091.001 3 1 14 5  

124.  2 2 3 189.002.029 3 1 6 5  

125.  2 2 3 169.181.065 3 1 5 5  

126.  2 2 3 154.021.027 3 1 2 5  

127.  2 2 3 193.004.007 3 1 1 5  

128.  2 2 3 132.018.006 3 1 1 5  

129.  2 2 3 154.027.021 3 1 0.5 5  

130.  2 2 3 26.004.001 3 1 1 5  

131.  2 2 3 80.028.002 3 1 1 5  

132.  2 2 3 109.001.054 3 1 1 5  

133.  2 2 3 047.008.011 3 1 0.1 5  

134.  2 2 3 193.016.008 3 1 0.1 5  

135.  2 2 3 193.102.001 3 1 3 5  

136.  3 3 1 26.004.001 1 1 50 5  

137.  3 3 1 26.004.001 2 1 10 5  

138.  3 3 1 80.009.007 2 1 3 5  

139.  3 3 1 164.001.003 2 1 1 5  

140.  3 3 1 193.004.103 3 1 20 5  

141.  3 3 1 193.074.005 3 1 20 5  

142.  3 3 1 189.002.022 3 1 15 5  

143.  3 3 1 189.002.029 3 1 10 5  

144.  3 3 1 189.002.015 3 1 4 5  

145.  3 3 1 80.009.007 3 1 6 5  

146.  3 3 1 193.004.999 3 1 3 2  



 

 

86 

ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

147.  3 3 1 169.181.065 3 1 4 5  

148.  3 3 1 26.004.001 3 1 2 5  

149.  3 3 1 169.096.017 3 1 3 5  

150.  3 3 1 154.027.021 3 1 2 5  

151.  3 3 1 132.018.006 3 1 0.5 5  

152.  3 3 1 154.021.027 3 1 0.4 5  

153.  3 3 1 047.008.011 3 1 0.3 5  

154.  3 3 1 164.001.003 3 1 0.1 5  

155.  3 3 1 123.005.001 3 1 0.2 5  

156.  3 3 1 193.102.001 3 1 10 5  

157.  3 3 2 26.004.001 1 1 50 5  

158.  3 3 2 26.004.001 2 1 10 5  

159.  3 3 2 80.009.007 2 1 2 5  

160.  3 3 2 164.001.003 2 1 1 5  

161.  3 3 2 193.004.103 3 1 30 5  

162.  3 3 2 193.074.005 3 1 30 5  

163.  3 3 2 189.002.022 3 1 20 5  

164.  3 3 2 189.002.029 3 1 15 5  

165.  3 3 2 189.002.015 3 1 5 5  

166.  3 3 2 80.009.007 3 1 7 5  

167.  3 3 2 193.004.999 3 1 4 2  

168.  3 3 2 169.181.065 3 1 4 5  

169.  3 3 2 26.004.001 3 1 2 5  

170.  3 3 2 169.096.017 3 1 3 5  

171.  3 3 2 154.027.021 3 1 2 2  

172.  3 3 2 132.018.006 3 1 0.5 5  

173.  3 3 2 154.021.027 3 1 0.5 5  

174.  3 3 2 109.001.054 3 1 0.5 5  

175.  3 3 2 047.008.011 3 1 0.3 5  

176.  3 3 2 164.001.003 3 1 0.1 5  

177.  3 3 2 123.005.001 3 1 0.2 5  

178.  3 3 2 193.102.001 3 1 10 5  

179.  3 3 3 26.004.001 1 1 50 5  

180.  3 3 3 26.004.001 2 1 10 5  

181.  3 3 3 80.009.007 2 1 1 5  

182.  3 3 3 164.001.003 2 1 1 5  

183.  3 3 3 193.004.103 3 1 30 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

184.  3 3 3 193.074.005 3 1 20 5  

185.  3 3 3 189.002.022 3 1 15 5  

186.  3 3 3 189.002.029 3 1 10 5  

187.  3 3 3 189.002.015 3 1 5 5  

188.  3 3 3 80.009.007 3 1 5 5  

189.  3 3 3 193.004.999 3 1 2 2  

190.  3 3 3 169.181.065 3 1 2 5  

191.  3 3 3 26.004.001 3 1 2 5  

192.  3 3 3 154.027.021 3 1 0.5 5  

193.  3 3 3 132.018.006 3 1 0.5 5  

194.  3 3 3 154.021.027 3 1 0.3 5  

195.  3 3 3 109.001.054 3 1 0.4 5  

196.  3 3 3 047.008.011 3 1 0.1 5  

197.  3 3 3 164.001.003 3 1 0.1 5  

198.  3 3 3 123.005.001 3 1 0.1 5  

199.  3 3 3 193.102.001 3 1 10 5  

200.  4 4 1 26.004.001 1 1 80 5  

201.  4 4 1 80.009.007 2 1 3 5  

202.  4 4 1 193.074.005 3 1 25 5  

203.  4 4 1 193.004.103 3 1 20 5  

204.  4 4 1 189.002.031 3 1 20 5  

205.  4 4 1 154.027.021 3 1 10 5  

206.  4 4 1 169.181.065 3 1 6 5  

207.  4 4 1 80.009.007 3 1 6 5  

208.  4 4 1 169.096.017 3 1 5 5  

209.  4 4 1 132.018.006 3 1 2 5  

210.  4 4 1 154.021.027 3 1 1 5  

211.  4 4 1 57.006.001 3 1 1 5  

212.  4 4 1 189.002.015 3 1 1 5  

213.  4 4 1 26.004.001 3 1 1 5  

214.  4 4 1 140.005.006 3 1 0.2 5  

215.  4 4 1 164.001.003 3 1 0.1 5  

216.  4 4 1 193.004.999 3 1 0.2 2  

217.  4 4 1 80.028.002 3 1 0.1 5  

218.  4 4 2 26.004.001 1 1 80 5  

219.  4 4 2 80.009.007 2 1 3 5  

220.  4 4 2 193.074.005 2 1 25 5  
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ʈʝʜʥʠ ʙʨʦʿ 

Sequence 

number 

ɹʨʦʿ ʧʘʨʮʝʣʝ 

 Plot number 

ɹʨʦʿ ʫʟʦʨʢʘ 

Number os 

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 

221.  4 4 2 193.004.103 3 1 20 5  

222.  4 4 2 189.002.031 3 1 20 5  

223.  4 4 2 154.027.021 3 1 15 5  

224.  4 4 2 169.181.065 3 1 15 5  

225.  4 4 2 80.009.007 3 1 6 5  

226.  4 4 2 169.096.017 3 1 5 5  

227.  4 4 2 132.018.006 3 1 2 5  

228.  4 4 2 154.021.027 3 1 2 5  

229.  4 4 2 57.006.001 3 1 2 5  

230.  4 4 2 189.002.015 3 1 1 5  

231.  4 4 2 26.004.001 3 1 1 5  

232.  4 4 2 140.005.006 3 1 0.2 5  

233.  4 4 2 164.001.003 3 1 0.1 5  

234.  4 4 2 193.004.999 3 1 0.2 2  

235.  4 4 2 123.005.001 3 1 1 5  

236.  4 4 2 80.028.002 3 1 0.1 5  

237.  4 4 3 26.004.001 1 1 80 5  

238.  4 4 3 80.009.007 2 1 2 5  

239.  4 4 3 193.074.005 2 1 20 5  

240.  4 4 3 193.004.103 3 1 15 5  

241.  4 4 3 189.002.031 3 1 15 5  

242.  4 4 3 154.027.021 3 1 5 5  

243.  4 4 3 169.181.065 3 1 10 5  

244.  4 4 3 80.009.007 3 1 3 5  

245.  4 4 3 132.018.006 3 1 2 5  

246.  4 4 3 154.021.027 3 1 1 5  

247.  4 4 3 189.002.015 3 1 1 5  

248.  4 4 3 26.004.001 3 1 1 5  

249.  4 4 3 140.005.006 3 1 0.2 5  

250.  4 4 3 164.001.003 3 1 0.1 5  

251.  4 4 3 193.004.999 3 1 0.2 2  

252.  4 4 3 123.005.001 3 1 1 5  

253.  4 4 3 80.028.002 3 1 0.1 5  
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10.2. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʅʠʚʦʘ 2 ʎʨʥʠ ʚʨʭ 

 

ʋ 2013. ʛʦʜʠʥʠ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ 

ʅʠʚʦʘ 2 ï ʎʨʥʠ ʚʨʭ ʠʟʚʨʰʝʥʦ ʿʝ ʧʨʦʫʯʘʚʘˁʝ 

ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ʫ ʜʚʘ ʘʩʧʝʢʪʘ: ʣʝʪˁʠ ʠ ʿʝʩʝˁʠ. 

ʋ ʧʨʚʦʿ 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 

02.08.2013. ʛʦʜʠʥʝ ʠ 10.10.2013. ʛʦʜʠʥʝ, ʥʘ 

ʧʦʩʪʘʚˀʝʥʠʤ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ ʫ ʚʠʜʫ ʢʚʘʜʨʘʪʘ 

(10 x 10 m), ʯʠʤʝ ʿʝ ʫʢʫʧʥʦ ʦʙʫʭʚʘ˂ʝʥʦ 400 m² 

ʧʦʚʨʰʠʥʝ. ʅʘʚʝʜʝʥʝ ʧʘʨʮʝʣʝ ʩʫ ʥʘ ʪʝʨʝʥʫ ʚʠʜʥʦ 

ʦʙʝʣʝʞʝʥʝ. 

ʋ ʪʘʙʝʣʠ 19 (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 20 (ʆʙʨʘʟʘʮ XX2007.VEM) ʿʝ 

ʧʨʠʢʘʟʘʥ ʩʧʠʩʘʢ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʩʘ ʦʮʝʥʦʤ 

ˁʠʭʦʚʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʦ 

ʩʧʨʘʪʦʚʠʤʘ.  

ʀʟ ʧʨʠʢʘʟʘʥʦʛ ʬʣʦʨʠʩʪʠʯʢʦʛ ʩʘʩʪʘʚʘ ʿʘʩʥʦ ʩʝ 

ʚʠʜʠ ʜʘ ʩʝ ʨʘʜʠ ʦ ʟʘʿʝʜʥʠʮʠ ʧʣʘʥʠʥʩʢʝ ʙʫʢʦʚʝ ʰʫʤʝ 

Fagetum moesiacae montanum Jov. 1953. ʇʣʘʥʠʥʩʢʝ 

ʰʫʤʝ ʙʫʢʚʝ ʫ ʉʨʙʠʿʠ ʩʝ ʿʘʚˀʘʿʫ ʢʘʦ ʟʦʥʘʣʥʘ 

(ʢʣʠʤʘʨʝʛʠʦʥʘʣʥʘ) ʚʝʛʝʪʘʮʠʿʘ, ʢʦʿʘ ʟʘʫʟʠʤʘ ʰʠʨʦʢʝ 

ʨʘʩʧʦʥʝ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʦʜ 800-1200 m ʠ 

ʨʘʟʣʠʯʠʪʠʭ ʝʢʩʧʦʟʠʮʠʿʘ, ʥʘ ʩʢʦʨʦ ʩʚʠʤ ʧʣʘʥʠʥʘʤʘ ʫ 

ʤʝʟʠʿʩʢʦʤ ʠ ʠʣʠʨʩʢʦ-ʤʝʟʠʿʩʢʦʤ ʧʦʜʨʫʯʿʫ. ɿʙʦʛ 

ʤʘʨʠʪʠʤʥʝ ʠ ʭʫʤʠʜʥʝ ʤʘʢʨʦʢʣʠʤʝ, ʢʘʦ ʠ ʿʘʢʦʛ 

ʩʢʣʦʧʘ ʩʧʨʘʪʘ ʜʨʚʝ˂ʘ, ʫ ʧʣʘʥʠʥʩʢʠʤ ʙʫʢʦʚʠʤ 

ʰʫʤʘʤʘ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʩʫ ʚʨʣʦ ʧʦʚʦˀʥʠ. 

ʇʦʚʦˀʥʠ ʤʠʢʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ, ʢʘʦ ʠ ʩʪʝˀʘ ʙʫʢʚʝ 

ʠ ʧʨʠʤʝʰʘʥʠʭ ʚʨʩʪʘ, ʦʤʦʛʫ˂ʘʚʘʿʫ ʩʪʚʘʨʘˁʝ ʤʫʣ-

ʭʫʤʫʩʘ ʠ ʦʙʨʘʟʦʚʘˁʝ ʜʫʙʦʢʠʭ, ʧʣʦʜʥʠʭ ʝʫʪʨʠʯʥʠʭ ʠ 

ʜʠʩʪʨʠʯʥʠʭ ʩʤʝʹʠʭ ʟʝʤˀʠʰʪʘ, ʪʘʢʦ ʜʘ ʦʚʘ ʟʘʿʝʜʥʠʮʘ 

ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʩʪʘʙʠʣʘʥ ʝʢʦʩʠʩʪʝʤ, ʠ ʥʠʿʝ 

ʧʦʜʣʦʞʥʘ ʙʨʟʠʤ ʜʝʛʨʘʜʘʮʠʿʘʤʘ. 

ʋ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ 

ʜʦʤʠʥʠʨʘ ʙʫʢʚʘ Fagus moesiaca, ʰʪʦ ʿʝ ʠ ʪʠʧʠʯʥʦ ʟʘ 

ʦʚʫ ʟʘʿʝʜʥʠʮʫ. ʉʧʨʘʪ ʞʙʫˁʘ ʿʝ ʚʨʣʦ ʦʩʢʫʜʘʥ, ʠ ʪʫ ʩʝ 

ʿʘʚˀʘʿʫ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ: Fagus moesiaca, Rubus hirtus,  

Acer pseudoplatanus,  Sambucus nigra, Prunus 

cerasifera.  

ʆʜ ʚʨʩʪʘ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʥʘ ʦʛʣʝʜʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʿʝ ʢʫʧʠʥʘ (Rubus 

10.2. Level II sample plot Crni Vrh 

 

Two aspects of ground vegetation on the Level 

II sample plot Crni Vrh were studied in 2013: the 

summer and the autumn aspect. This yearôs assessment 

included floristic and vegetation surveys 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 abundance or cover in the tree, 

shrub and ground flora layers were done on August 2
nd

, 

2013, and on October 10
th
, 2013, on previously 

established square sample plots (10 x 10 m), which 

cover an area of 400 m². These plots were visibly 

marked in the field.  

Table 19 (Form XX2012.PLV) shows the most 

important characteristics of the sample plots (altitude, 

latitude and longitude, assessment date, tree layer cover, 

shrub layer cover, ground vegetation cover, mean height 

of the shrub and herb  layers, moss cover, barren soil 

and litterfall cover.  

Table 20 (Form XX2012.VEM) contains a list 

of registered plants with their cover percentage for each 

layer.  

The presented floristic composition shows that 

this is a montana beech forest Fagetum moesiacae 

montanum Jov. 1953. Montana beech forests in Serbia 

grow as zonal (climaregional) vegetation, in a broad 

altitudinal belt ranging from 800 to 1200 m.a.s.l. with 

different aspects and on almost all mountains in Moesian 

and Ilyiric-Moesian regions. Due to the maritime humid 

macroclimate and the dense canopy of the tree layer, 

microclimate conditions of the montana beech forests 

are very favourable. Favorable microclimate, together 

with the rich forest floor of beech and other associated 

species make good conditions for the production of 

mull-humus and consequently formation of deep, fertile 

eutric and dystric brown soils. All these things make a 

solid basis for a stable ecosystem which is not subject to 

rapid degradations.  

The tree layer of the sample plot is dominated 

by the beech Fagus moesiaca, which is typical of this 

forest community. The shrub layer is poor and it is 

composed of the following species: Fagus moesiaca, 

Rubus hirtus,  Acer pseudoplatanus,  Sambucus nigra, 

Prunus cerasifera.  

Ground vegetation of the sample plot is mainly  

composed of blackberry (Rubus hirtus), which typically 

occurs after thinnings. At the same time, its presence 

reduces the share of other ground vegetaion species. Due 

to the high blackberry weed coverage, other species of 

ground vegetation occur in small numbers or only 

individually. Besides the beech (Fagus moesiaca), the 



 

 

90 

hirtus), ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʠʟʚʝʜʝʥʠʭ 

ʧʨʦʨʝʜʥʠʭ ʩʝʯʘ. ʆʥʘ ʠʩʪʦʚʨʝʤʝʥʦ ʩʚʦʿʠʤ 

ʧʨʠʩʫʩʪʚʦʤ ʨʝʜʫʢʫʿʝ ʫʯʝʰ˂ʝ ʦʩʪʘʣʠʭ ʚʨʩʪʘ ʧʨʠʟʝʤʥʝ 

ʬʣʦʨʝ. ɿʙʦʛ ʧʦʚʝ˂ʘʥʝ ʟʘʢʦʨʦʚˀʝʥʦʩʪʠ ʢʫʧʠʥʦʤ, ʥʘ 

ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʦʩʪʘʣʝ ʚʨʩʪʝ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ 

ʩʝ ʿʘʚˀʘʿʫ ʩʘ ʤʘʣʦʤ ʙʨʦʿʥʦʰ˂ʫ ʠ ʫʛʣʘʚʥʦʤ 

ʧʦʿʝʜʠʥʘʯʥʠʤ ʫʯʝʰ˂ʝʤ. ʆʩʠʤ ʙʫʢʚʝ (Fagus 

moesiaca), ʿʘʚˀʘʿʫ ʩʝ ʠ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ : Epilobium 

angustifolium, Prunus avium, Ruscus hypoglossum, Acer 

pseudoplatanus, Polygonatum multiflorum. 

ʅʘ ʮʝʣʦʤ ʦʙʿʝʢʪʫ ʫʛʣʘʚʥʦʤ ʩʫ ʧʨʠʩʫʪʥʝ 

ʙʠˀʥʝ ʚʨʩʪʝ ʢʦʿʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʥʘ ʦʛʣʝʜʥʠʤ 

ʧʘʨʮʝʣʘʤʘ. ʆʩʠʤ ˁʠʭ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʠ ʩʣʝʜʝ˂ʝ 

ʚʨʩʪʝ:  

 -ʋ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ ʥʝʤʘ ʥʦʚʠʭ ʚʨʩʪʘ; 

 -ʋ ʩʧʨʘʪʫ ʞʙʫˁʘ ʨʝʛʠʩʪʨʦʚʘʥe ʩʫ: 

Acer platanoides ʠ Daphne mezereum. 

 -ʋ ʩʧʨʘʪʫ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʧʦʿʝʜʠʥʘʯʥʦ ʧʨʠʩʫʩʪʚʦ Ruscus 

hypoglossum, Pulmonaria officinalis, Asperula odorata, 

Sanicula europaea, Urtica dioica, Circaea lutetiana, 

Geranium robertianum. 

following species occur: Epilobium angustifolium, 

Prunus avium, Ruscus hypoglossum, Acer 

pseudoplatanus, Polygonatum multiflorum. 

The area is covered mostly by the plant species 

that were recorded on the sample plots in general. Apart 

from them, the following species occurr:  

Á No new species were recorded in the tree 

layer;  

Á Acer platanoides ʠ Daphne mezereum were 

recorded in the shrub layer;  

Á Individual occurrence of Ruscus hypoglossum, 

Pulmonaria officinalis, Asperula odorata, Sanicula 

europaea, Urtica dioica, Circaea lutetiana, Geranium 

robertianum was registered in the herb  layer. 
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ʊʘʙʝʣʘ 19.  XX2012. (PLV) ʊʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʝʿ ï ʎʨʥʠ ʚʨʭ 

Table 19. XX2012. (PLV) Data on ground vegetation ï Crni vrh 

ʈ
ʝ
ʜ
ʥ
ʠ
 
ʙ
ʨ
ʦ
ʿ

 

S
e
q

u
e
n

c
e n

u
m

b
e

r 

ɼ
ʨ
ʞ
ʘ
ʚ
ʘ

 

C
o

u
n
tr

y 
C

o
d

e 

ɹ
ʨ
ʦ
ʿ
 
ʧ
ʘ
ʨ
ʮ
ʝ
ʣ
ʝ

 

P
lo

t n
um

b
e
r 

ɹ
ʨ
ʦ
ʿ

 ʫ
ʟ
ʦ
ʨ
ʢ
ʘ

/N
u

m
b

e
r 

o
s
 

s
a
m

p
le

s 

ɹ
ʨ
ʦ
ʿ
 
ʦ
ʮ
ʝ
ʥ
ʝ

 

S
u

rv
e
y 

n
um

b
e

r 

ɹ
ʨ
ʦ
ʿ
 
ʯ
ʣ
ʘ
ʥ
ʦ
ʚ
ʘ
 
ʪ
ʠ
ʤ
ʘ
/
N
u
m
b
e
r
 

o
f 

te
a
m

 m
e
m

b
e
rs 

ʅ
ʘ
ʯ
ʠ
ʥ
 
ʫ
ʟ
ʦ
ʨ
ʢ
ʦ
ʚ
ʘ
ˁ
ʘ
/
S
a
m
p
l
i
n
g
 

m
e
th

o
d 

ɼ
ʘ
ʪ
ʫ
ʤ
 
ʦ
ʮ
ʝ
ʥ
ʝ

 

D
a
te

 o
f 
s
am

p
lin

g
 

ɻ
ʝ
ʦ
ʛ
ʨ
ʘ
ʬ
ʩ
ʢ
ʘ
 
ʰ
ʠ
ʨ
ʠ
ʥ
ʘ

 

L
a

ti
tu

d
e 

ɻ
ʝ
ʦ
ʛ
ʨ
ʘ
ʬ
ʩ
ʢ
ʘ
 
ʜ
ʫ
ʞ
ʠ
ʥ
ʘ

 

L
o

n
g

it
u

d
e 

ʅ
ʘ
ʜ
ʤ
ʦ
ʨ
ʩ
ʢ
ʘ
 
ʚ
ʠ
ʩ
ʠ
ʥ
ʘ

 (
ʢ
ʦ
ʜ

) 

A
lt
it
u

d
e
 (

c
o

d
e)

 

ʆ
ʛ
ʨ
ʘ
ʜ
ʘ

 

F
e

n
c
e 

ʋ
ʟ
ʦ
ʨ
ʢ
ʦ
ʚ
ʘ
ʥ
ʘ
 
ʧ
ʦ
ʚ
ʨ
ʰ
ʠ
ʥ
ʘ

 (
m

²)
 

T
o

ta
l s

a
m

p
le

d a
re

a 
(m

²)
 

ʇ
ʦ
ʢ
ʨ
ʦ
ʚ
ʥ
ʦ
ʩ
ʪ
 
ʩ
ʧ
ʨ
ʘ
ʪ
ʘ
 
ʜ
ʨ
ʚ
ʝ
˂
ʘ
 

 

T
re

e 
la

y
e
r c

o
v
e
r (

%
) 

ʉ
ʨ
ʝ
ʜ
ˁ
ʘ
 
ʚ
ʠ
ʩ
ʠ
ʥ
ʘ
 
ʩ
ʧ
ʨ
ʘ
ʪ
ʘ
 

ʞ
ʙ
ʫ
ˁ
ʘ
 

(m
) 

S
h

ru
b 
la

y
e
r m

e
a
n
 h
e
ig

h
t (

m
) 

ʇ
ʦ
ʢ
ʨ
ʦ
ʚ
ʥ
ʦ
ʩ
ʪ
 
ʩ
ʧ
ʨ
ʘ
ʪ
ʘ
 
ʞ
ʙ
ʫ
ˁ
ʘ

  

S
h
ru

b
 la

y
e
r c

o
ve

r 
(%

) 

ʉ
ʨ
ʝ
ˁ
ʘ
 
ʚ
ʠ
ʩ
ʠ
ʥ
ʘ
 
ʩ
ʧ
ʨ
ʘ
ʪ
ʘ

 

ʧ
ʨ
ʠ
ʟ
ʝ
ʤ
ʥ
ʝ
 
ʬ
ʣ
ʦ
ʨ
ʝ

 (
m

) 

H
e
rb

 l
a

y
e
r m

e
a
n
 h
e
ig

h
t (

m
) 

ʇ
ʦ
ʢ
ʨ
ʦ
ʚ
ʥ
ʦ
ʩ

ʪ
 
ʩ
ʧ
ʨ
ʘ
ʪ
ʘ

 

ʧ
ʨ
ʠ
ʟ
ʝ
ʤ
ʥ
ʝ
 
ʬ
ʣ
ʦ
ʨ
ʝ

 (
%

) 

H
e
rb

 l
a
y
e
r 
co

ve
r (

%
) 

ʇ
ʦ
ʢ
ʨ
ʦ
ʚ
ʥ
ʦ
ʩ
ʪ
 
ʤ
ʘ
ʭ
ʦ
ʚ
ʠ
ʥ
ʘ

 (
%

) 

M
o

s
s
 c

o
v
e
r (
%

) 

ʅ
ʝ
ʧ
ʦ
ʢ
ʨ
ʠ
ʚ
ʝ
ʥ
ʠ
 
ʜ
ʝ
ʦ

 

ɿ
ʝ
ʤ
ˀ
ʠ
ʰ
ʪ
ʘ

 (
%

) 

B
a
re

 s
o
il

 c
o

ve
r 
(%

) 

ʇ
ʦ
ʢ
ʨ
ʠ
ʚ
ʝ
ʥ
ʦ
ʩ
ʪ
 
ʟ
ʝ
ʤ
ˀ
ʠ
ʰ
ʪ
ʘ
 

ʣ
ʠ
ʩ
ʥ
ʠ
ʤ
 
ʦ
ʧ
ʘ
ʜ
ʦ
ʤ

 (
%

) 

L
it
te

r 
c
o
v
e
r (

%
) 

ʆ
ʩ
ʪ
ʘ
ʣ
ʘ
 
ʟ
ʘ
ʧ
ʘ
ʞ
ʘ
ˁ
ʘ

 

O
th

e
r o

b
s
e
rv

a
ti
o
n

s 

1 67 1 1 2 2 2 02.08.2013. 44 07 55 21 58 38 19 1 100 60 0.7 5 0.2 50 - 50 95  

2 67 1 1 3 2 2 10.10.2013. 44 07 55 21 58 38 19 1 100 60 0.7 5 0.15 40 - 60 95  

3 67 2 2 2 2 2 02.08.2013. 44 07 55 21 58 38 19 1 100 60 0.7 15 0.2 40 - 60 95  

4 67 2 2 3 2 2 10.10.2013. 44 07 55 21 58 38 19 1 100 60 0.7 15 0.15 30 - 70 95  

5 67 3 3 2 2 2 02.08.2013. 44 07 55 21 58 38 19 1 100 70 1.0 15 0.2 50 - 50 95  

6 67 3 3 3 2 2 10.10.2013. 44 07 55 21 58 38 19 1 100 70 1.0 15 0.15 40 - 60 95  

7 67 4 4 2 2 2 02.08.2013. 44 07 55 21 58 38 19 1 100 70 0.6 5 0.2 70 - 30 95  

8 67 4 4 3 2 2 10.10.2013. 44 07 55 21 58 38 19 1 100 70 0.6 5 0.15 60 - 40 95  
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ʊʘʙʝʣʘ 20. XX2012.(VEM ) ʊʘʙʝʣʘ ʧʨʦʮʝʥʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ï ʎʨʥʠ ʚʨʭ 

Table 20. 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 2 036.001.001 1 1 60 5  

2.  1 1 2 036.001.001 2 1 5 5  

3.  1 1 2 095.001.005 2 1 0.2 5  

4.  1 1 2 080.009.074 3 1 50 5  

5.  1 1 2 036.001.001 3 1 1 5  

6.  1 1 2 123.005.001 3 1 0.2 5  

7.  1 1 2 080.035.014 3 1 0.2 5  

8.  1 1 2 183.049.003 3 1 0.2 5  

9.  1 1 3 036.001.001 1 1 60 5  

10.  1 1 3 036.001.001 2 1 50 5  

11.  1 1 3 095.001.005 2 1 0.2 5  

12.  1 1 3 080.009.074 3 1 40 5  

13.  1 1 3 036.001.001 3 1 1 5  

14.  1 1 3 123.005.001 3 1 0.2 5  

15.  1 1 3 080.035.014 3 1 0.2 5  

16.  1 1 3 183.049.003 3 1 0.2 5  

17.  2 2 2 036.001.001 1 1 60 5  

18.  2 2 2 036.001.001 2 1 15 5  

19.  2 2 2 095.001.005 2 1 0.4 5  

20.  2 2 2 080.009.074 3 1 40 5  

21.  2 2 2 036.001.001 3 1 2 5  

22.  2 2 2 080.035.014 3 1 0.2 5  

23.  2 2 2 095.001.005 3 1 0.2 5  

24.  2 2 3 036.001.001 1 1 60 5  

25.  2 2 3 036.001.001 2 1 15 5  

26.  2 2 3 095.001.005 2 1 0.4 5  

27.  2 2 3 080.009.074 3 1 30 5  

28.  2 2 3 036.001.001 3 1 2 5  

29.  2 2 3 080.035.014 3 1 0.2 5  

30.  2 2 3 095.001.005 3 1 0.2 5  

31.  3 3 2 036.001.001 2 1 15 5  

32.  3 3 2 095.001.005 2 1 1 5  

33.  3 3 2 080.009.074 3 1 50 5  

34.  3 3 2 036.001.001 3 1 0.5 5  

35.  3 3 2 183.046.004 3 1 1 5  

36.  3 3 3 036.001.001 2 1 15 5  

37.  3 3 3 095.001.005 2 1 1 5  

38.  3 3 3 080.009.074 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 

39.  3 3 3 036.001.001 3 1 0.5 5  

40.  4 4 2 036.001.001 1 1 70 5  

41.  4 4 2 036.001.001 2 1 4 5  

42.  4 4 2 095.001.005 2 1 1 5  

43.  4 4 2 164.001.002 2 1 0.4 5  

44.  4 4 2 080.035.007 2 1 0.2 5  

45.  4 4 2 080.009.074 3 1 70 5  

46.  4 4 2 036.001.001 3 1 1 5  

47.  4 4 2 080.035.014 3 1 0.2 5  

48.  4 4 3 036.001.001 1 1 70 5  

49.  4 4 3 036.001.001 2 1 4 5  

50.  4 4 3 095.001.005 2 1 1 5  

51.  4 4 3 164.001.002 2 1 0.5 5  

52.  4 4 3 080.035.007 2 1 0.2 5  

53.  4 4 3 080.009.074 3 1 60 5  

54.  4 4 3 036.001.001 3 1 1 5  

55.  4 4 3 080.035.014 3 1 0.2 5  
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10.3. ʆʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʅʠʚʦʘ 2 ʄʦʢʨʘ 

ɻʦʨʘ 

 

ʇʨʦʫʯʘʚʘˁʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ʫ 2013. 

ʛʦʜʠʥʠ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦʘ 2 ï ʄʦʢʨʘ 

ɻʦʨʘ ʠʟʚʨʰʝʥʦ ʿʝ ʫ jʝʜʥʦʤ ʘʩʧʝʢʪʫ ʠ ʪʦ ʿʝʩʝˁʝʤ. ʋ 

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). ʆʮʝʥʘ 

ʧʦʢʨʦʚʥʦʩʪʠ ʧʨʠʩʫʪʥʠʭ ʚʨʩʪʘ ʫ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ, 

ʞʙʫˁʘ ʠ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʠʟʚʨʰʝʥʘ ʿʝ 29.10.2013. 

ʛʦʜʠʥʝ, ʥʘ ʧʦʩʪʘʚˀʝʥʠʤ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ ʫ ʚʠʜʫ 

ʢʚʘʜʨʘʪʘ (10 x 10 m), ʯʠʤʝ ʿʝ ʫʢʫʧʥʦ ʦʙʫʭʚʘ˂ʝʥʦ 400 

m² ʧʦʚʨʰʠʥʝ. ʅʘʚʝʜʝʥʝ ʧʘʨʮʝʣʝ ʩʫ ʥʘ ʪʝʨʝʥʫ ʚʠʜʥʦ 

ʦʙʝʣʝʞʝʥʝ. 

ʋ ʪʘʙʝʣʠ 21 (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 22 (ʆʙʨʘʟʘʮ XX2012.VEM) ʿʝ 

ʧʨʠʢʘʟʘʥ ʩʧʠʩʘʢ ʝʚʠʜʝʥʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʩʘ ʦʮʝʥʦʤ 

ˁʠʭʦʚʝ ʧʦʢʨʦʚʥʦʩʪʠ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ ʧʦ 

ʩʧʨʘʪʦʚʠʤʘ.  

ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ ʿʝ ʧʦʩʪʘʚˀʝʥʘ ʫ 

ʚʝʰʪʘʯʢʠ ʧʦʜʠʛʥʫʪʦʿ ʩʘʩʪʦʿʠʥʠ ʙʝʣʦʛ ʙʦʨʘ ʥʘ 

ʩʪʘʥʠʰʪʫ ʭʨʘʩʪʘ ʢʠʪˁʘʢʘ. ʌʣʦʨʠʩʪʠʯʢʘ ʠ 

ʚʝʛʝʪʘʮʠʿʩʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʟʘʧʦʯʝʣʘ ʫ ʿʝʩʝˁʝʤ 

ʧʝʨʠʦʜʫ, ʢʦʿʠ ʥʠʿʝ ʥʘʿʧʦʛʦʜʥʠʿʠ ʟʘ ʪʘʯʥʦ 

ʜʝʬʠʥʠʩʘˁʝ ʬʠʪʦʮʝʥʦʣʦʰʢʝ ʧʨʠʧʘʜʥʦʩʪʠ. ɿʘʪʦ ˂ʝ 

ʦʥʘ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʘ ʫ ʩʣʝʜʝ˂ʦʿ ʛʦʜʠʥʠ 

ʠʩʪʨʘʞʠʚʘˁʘ.  

ʅʘ ʦʩʥʦʚʫ ʬʣʦʨʠʩʪʠʯʢʦʛ ʩʘʩʪʘʚʘ ʫ ʿʝʩʝˁʝʤ 

ʧʝʨʠʦʜʫ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʙʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ 

ʚʨʩʪʘ ʥʘ ʩʚʠʤ ʦʛʣʝʜʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʤʦʛʣʘ ʜʘ ʙʫʜʝ 

ʮʨˁʫʰʘ (Erica carnea). ɺʝʰʪʘʯʢʠ ʧʦʜʠʛʥʫʪʝ 

ʩʘʩʪʦʿʠʥʝ ʙʝʣʦʛ ʙʦʨʘ ʧʦ ʧʨʘʚʠʣʫ ʠʤʘʿʫ ʩʚʝʪʘʦ ʩʢʣʦʧ, 

ʪʝ ʿʝ ʧʦʢʨʦʚʥʦʩʪ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ ʧʨʠʣʠʯʥʦ 

ʠʟʨʘʞʝʥʘ, ʩʘ ʧʦʚʝ˂ʘʥʠʤ ʧʨʠʩʫʩʪʚʦʤ ʚʨʩʪʘ ʠʟ 

ʬʘʤʠʣʠʿʝ Poaceae, ʯʠʿʘ ʩʝ ʜʝʪʘˀʥʠʿʘ ʪʘʢʩʦʥʦʤʩʢʘ 

ʧʨʠʧʘʜʥʦʩʪ ʫ ʿʝʩʝˁʝʤ ʘʩʧʝʢʪʫ ʥʠʿʝ ʤʦʛʣʘ ʧʦʫʟʜʘʥʦ 

ʦʜʨʝʜʠʪʠ.  

ʅʘ ʮʝʣʦʤ ʦʙʿʝʢʪʫ ʫʛʣʘʚʥʦʤ ʩʫ ʧʨʠʩʫʪʥʝ 

ʙʠˀʥʝ ʚʨʩʪʝ ʢʦʿʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʥʘ ʦʛʣʝʜʥʠʤ 

ʧʘʨʮʝʣʘʤʘ.  

 -ʋ ʩʧʨʘʪʫ ʜʨʚʝ˂ʘ, ʥʘ ʮʝʣʦʿ ʧʦʚʨʰʠʥʠ 

ʜʦʤʠʥʠʨʘ ʚʝʰʪʘʯʢʠ ʧʦʜʠʛʥʫʪ ʙʝʣʠ ʙʦʨ (Pinus 

sylvestris), ʩʘ ʧʦʿʝʜʠʥʘʯʥʠʤ ʩʪʘʙʣʠʤʘ ʮʨʥʦʛ ʙʦʨʘ 

(Pinus nigra). 

10.3 Level II sample plot Mokra Gora 

 

One aspect of ground vegetation on the Level II 

sample plot Mokra Gora was studied in 2013: the   

autumn aspect. This yearôs assessment included floristic 

and vegetation researches 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 assessment of species 

abundance or cover in the tree, shrub and ground flora 

layer was done on October 29
th
, 2013, on previously 

established square sample plots (10 x 10 m), which 

cover an area of 400 m². These plots were visibly 

marked in the field.  

Table 21 (Form XX2012.PLV) shows the main 

data on the sample areas (altitude, latitude and longitude, 

assessment date, tree layer cover, shrub layer cover,  

cover, mean height of the shrub and herb  layers, moss 

cover, barren soil and litterfall cover.  

Table 22 (Form XX2012.VEM) contains a list 

of registered plants with their cover percentage for each 

layer.  

This sample plot is located in a Scots pine stand, 

artificially-established on the sessile oak site. Floristic 

and vegetation surveys started in autumn, which was the 

time of year not quite good for phytocoenological 

classification of the plot. Therefore, it will be classified 

in the next yearôs surveys. 

Based on the floristic composition in the autumn 

aspect, we can conclude that thʝ winter heath (Erica 

carnea) could be the differentiating species on these 

sample areas. Artificially-established Scots pine stands 

are characterized by open canopy, which results in 

extensive coverage of the herb layer, with the 

pronounced presence of the species from the Poacea 

family. However, their further taxonomic classification 

could not be determined in the autumn aspect. 

The area was covered mostly by the plant 

species that were recorded on the sample plots in 

general.  

Á The tree layer of the whole sample plot  is 

dominated by artificially-established Scots pine (Pinus 

sylvestris), with individual occurrence of Austrian pine 

trees (Pinus nigra); 

Á In the shrub layer, besides the previously 

enumerated registered species, there were some 

indigenous plants species that are characteristic of this 

site, such as Acer tataricum, Cornus sanguinea, Ostrya 

carpinifolia, Sorbus torminalis, Corylus avellana, 

Viburnum lantana, Rosa canina, Cotinus coggygria, 

Clematis vitalba 

Ground vegetation in the herb and shrub layers is 

represented by  Asplenium adiantum-nigrum, Pteridium 
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 -ʋ ʩʧʨʘʪʫ ʞʙʫˁʘ, ʦʩʠʤ ʥʘʚʝʜʝʥʠʭ 

ʚʨʩʪʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ, ʨʝʛʠʩʪʨʦʚʘʥe ʩʫ 

ʩʘʤʦʥʠʢʣʝ ʚʨʩʪʝ ʢʦʿʝ ʜʝʬʠʥʠʰʫ ʜʘʪʦ ʩʪʘʥʠʰʪʝ: Acer 

tataricum, Cornus sanguinea, Ostrya carpinifolia, 

Sorbus torminalis, Corylus avellana, Viburnum lantana, 

Rosa canina, Cotinus coggygria, Clematis vitalba. 

 -ʋ ʩʧʨʘʪʫ ʧʨʠʟʝʤʥʝ ʬʣʦʨʝ, ʢʘʦ ʠ ʫ ʩʧʨʘʪʫ 

ʞʙʫˁʘ ʨʝʛʠʩʪʨʦʚʘʥʠ ʩʫ ʧʨʝʜʩʪʘʚʥʠʮʠ ʧʨʠʟʝʤʥʝ 

ʬʣʦʨʝ ʢʘʦ ʰʪʦ ʩʫ: Asplenium adiantum-nigrum, 

Pteridium aquilinum, Brachypodium pinnatum, 

Tanacetum corymbosum, Solidago virgaurea, Rubus 

candigans, Lathyrus sp., Viccia sp., Peucedanum sp. 

aquilinum, Brachypodium pinnatum, Tanacetum 

corymbosum, Solidago virgaurea, Rubus candigans, 

Lathyrus sp., Viccia sp., Peucedanum sp. 
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ʊʘʙʝʣʘ 21.  XX2012. (PLV) ʊʘʙʝʣʘ ʩʘ ʧʦʜʘʮʠʤʘ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʝʿ ï ʄʦʢʨʘ ɻʦʨʘ 

Table 21. XX2012. (PLV) Data on ground vegetation ïMokra Gora 
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2 67 1 1 3 2 2 29.10.2013. 43 45 27 19 29 00 12 1 100 80 3 1 0.3 90 40 10 40  

4 67 2 2 3 2 2 29.10.2013. 43 45 27 19 29 00 12 1 100 70 3 25 0.3 95 40 5 40  

6 67 3 3 3 2 2 29.10.2013. 43 45 27 19 29 00 12 1 100 40 1 1 0.3 90 40 10 40  

8 67 4 4 3 2 2 29.10.2013. 43 45 27 19 29 00 12 1 100 80 3 20 0.3 95 30 5 20  
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ʊʘʙʝʣʘ 22. XX2012.(VEM ) ʊʘʙʝʣʘ ʧʨʦʮʝʥʝ ʧʨʠʟʝʤʥʝ ʚʝʛʝʪʘʮʠʿʝ ï ʄʦʢʨʘ ɻʦʨʘ  

Table 22. XX2012.(VEM) Datafile with ground vegetation assessments ï Mokra Gora 

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 3 026.007.007 1 1 78 5  

2.  1 1 3 026.007.006 1 1 2 5  

3.  1 1 3 026.007.007 2 1 0.5 5  

4.  1 1 3 026.007.006 2 1 1 5  

5.  1 1 3 028.005.002 2 1 0.04 5  

6.  1 1 3 132.001.014 3 1 20 5  

7.  1 1 3 169.181.999 3 1 10 2  

8.  1 1 3 026.007.007 3 1 1 5  

9.  1 1 3 080.013.006 3 1 5 5  

10.  1 1 3 169.138.999 3 1 2 2  

11.  1 1 3 081.049.999 3 1 0.5 2  

12.  1 1 3 080.019.999 3 1 8 2  

13.  1 1 3 036.004.011 3 1 0.5 5  

14.  1 1 3 109.001.054 3 1 1 5  

15.  1 1 3 151.033.061 3 1 4 5  

16.  1 1 3 169.058.999 3 1 2 2  

17.  1 1 3 193.004.159 3 1 5 5  

18.  1 1 3 193.004.999 3 1 5 2  

19.  1 1 3 144.005.999 3 1 1 2  

20.  1 1 3 144.005.999 3 1 1 2  

21.  1 1 3 193.045.001 3 1 30 5  

22.  1 1 3 193.016.999 3 1 1 2  

23.  1 1 3 026.007.006 3 1 0.5 5  

24.  1 1 3 167.008.038 3 1 4 5  

25.  2 2 3 026.007.007 1 1 70 5  

26.  2 2 3 026.007.007 2 1 8 5  

27.  2 2 3 026.007.006 2 1 1 5  

28.  2 2 3 036.004.011 2 1 2 5  

29.  2 2 3 080.035.014 2 1 3 5  

30.  2 2 3 080.009.007 2 1 3 5  

31.  2 2 3 080.034.014 2 1 3 5  

32.  2 2 3 080.035.008 2 1 0.5 5  

33.  2 2 3 036.004.008 2 1 2 5  

34.  2 2 3 026.007.007 3 1 1 5  

35.  2 2 3 026.007.006 3 1 1 5  

36.  2 2 3 193.040.003 3 1 50 5  

37.  2 2 3 169.181.999 3 1 4 2  

38.  2 2 3 193.045.001 3 1 6 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 

39.  2 2 3 080.034.014 3 1 0.1 5  

40.  2 2 3 080.009.007 3 1 6 5  

41.  2 2 3 132.001.014 3 1 1 5  

42.  2 2 3 193.004.159 3 1 1 5  

43.  2 2 3 193.004.999 3 1 4 2  

44.  2 2 3 151.033.061 3 1 3 5  

45.  2 2 3 080.013.006 3 1 0.5 5  

46.  2 2 3 036.004.008 3 1 0.5 5  

47.  2 2 3 193.016.008 3 1 0.1 5  

48.  2 2 3 169.117.999 3 1 0.2 2  

49.  2 2 3 081.058.004 3 1 2 5  

50.  2 2 3 167.008.038 3 1 2 5  

51.  2 2 3 169.173.030 3 1 0.2 5  

52.  2 2 3 080.019.999 3 1 1 2  

53.  2 2 3 144.005.999 3 1 1 2  

54.  2 2 3 193.068.999 3 1 2 2  

55.  2 2 3 080.019.073 3 1 4 5  

56.  2 2 3 080.035.014 3 1 1 5  

57.  3 3 3 026.007.007 1 1 40 5  

58.  3 3 3 026.007.007 2 1 0.4 5  

59.  3 3 3 080.034.014 2 1 0.2 5  

60.  3 3 3 026.007.006 2 1 0.6 5  

61.  3 3 3 026.007.007 3 1 0.4 5  

62.  3 3 3 026.007.006 3 1 0.4 5  

63.  3 3 3 132.001.014 3 1 20 5  

64.  3 3 3 193.004.999 3 1 5 2  

65.  3 3 3 080.019.999 3 1 10 2  

66.  3 3 3 169.181.999 3 1 3 2  

67.  3 3 3 193.004.159 3 1 0.7 5  

68.  3 3 3 080.013.006 3 1 8 5  

69.  3 3 3 193.040.003 3 1 15 5  

70.  3 3 3 109.001.054 3 1 0.4 5  

71.  3 3 3 151.033.061 3 1 3 5  

72.  3 3 3 167.008.038 3 1 0.8 5  

73.  3 3 3 087.007.101 3 1 0.3 5  

74.  3 3 3 080.009.044 3 1 0.8 5  

75.  3 3 3 080.019.073 3 1 1 5  

76.  3 3 3 144.005.999 3 1 0.5 2  

77.  3 3 3 036.004.011 3 1 0.1 5  

78.  3 3 3 193.016.999 3 1 6 2  

79.  3 3 3 081.013.999 3 1 0.2 2  
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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 

80.  3 3 3 169.181.999 3 1 0.1 2  

81.  3 3 3 144.005.999 3 1 0.2 2  

82.  4 4 3 026.007.007 1 1 78 5  

83.  4 4 3 026.007.006 1 1 2 5  

84.  4 4 3 026.007.007 2 1 15 5  

85.  4 4 3 026.007.006 2 1 5 5  

86.  4 4 3 080.034.014 2 1 1 5  

87.  4 4 3 080.026.004 2 1 0.5 5  

88.  4 4 3 026.007.007 3 1 1 5  

89.  4 4 3 026.007.006 3 1 1 5  

90.  4 4 3 139.004.001 3 1 0.2 5  

91.  4 4 3 193.040.003 3 1 50 5  

92.  4 4 3 132.001.014 3 1 20 5  

93.  4 4 3 193.004.159 3 1 3 5  

94.  4 4 3 193.004.999 3 1 5 2  

95.  4 4 3 080.019.073 3 1 5 5  

96.  4 4 3 167.008.038 3 1 0.6 5  

97.  4 4 3 080.009.044 3 1 0.8 5  

98.  4 4 3 036.004.011 3 1 0.8 5  

99.  4 4 3 151.033.061 3 1 3 5  

100.  4 4 3 151.016.003 3 1 2 5  

101.  4 4 3 169.181.999 3 1 2 2  

102.  4 4 3 080.013.006 3 1 2 5  

103.  4 4 3 144.005.999 3 1 2 2  

104.  4 4 3 169.181.999 3 1 0.4 2  

105.  4 4 3 193.016.999 3 1 2 2  
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11. ʌɽʅʆʃʆʐʂɸ ʆʉʄɸʊʈɸɳɸ U 2013.  

      ɻʆɼʀʅʀ 

 

ʌʝʥʦʣʦʛʠʿʘ ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʢʘʦ ʥʘʫʢʘ ʦ 

ʧʨʘ˂ʝˁʫ ʚʠʜˀʠʚʠʭ ʜʝʰʘʚʘˁʘ ʫ ʞʠʚʦʪʥʦʤ ʮʠʢʣʫʩʫ 

ʙʠˀʘʢʘ. ʇʦʜʘʮʠ ʦ ʚʨʝʤʝʥʫ ʠ ʪʨʘʿʘˁʫ ʧʦʿʝʜʠʥʠʭ 

ʜʝʰʘʚʘˁʘ ʥʘ ʙʠˀʢʘʤʘ ʧʨʫʞʘʿʫ ʚʨʝʜʥʝ ʧʦʜʘʪʢʝ ʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʩʪʘˁʫ ʙʠˀʘʢʘ, ʢʘʦ ʠ ʦ ʤʦʛʫ˂ʝʤ 

ʜʝʣʦʚʘˁʫ ʦʢʦʣʠʥʝ ʥʘ ʙʠˀʢʝ, ʢʘʦ ʰʪʦ ʩʫ ʥʧʨ. 

ʢʣʠʤʘʪʩʢʝ ʬʣʫʢʪʫʘʮʠʿʝ (ICP Forests Manual, 2010). 

ʋ ʦʢʚʠʨʫ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ 

ʪʘʯʢʠ ʅʠʚʦʘ 2, ʛʜʝ ʩʝ ʧʦʩʤʘʪʨʘ ʬʝʥʦʣʦʛʠʿʘ ʰʫʤʩʢʦʛ 

ʜʨʚʝ˂ʘ, ʦʩʥʦʚʥʠ ʮʠˀ ʿʝ ʩʠʩʪʝʤʘʪʩʢʦ ʧʦʩʤʘʪʨʘˁʝ ʠ 

ʩʥʠʤʘˁʝ ʛʦʜʠʰˁʠʭ ʬʘʟʘ ʨʘʟʚʦʿʘ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ, 

ʢʘʦ ʠ ʧʦʩʤʘʪʨʘˁʝ ʠ ʩʥʠʤʘˁʝ ʙʠʦʪʠʯʢʠʭ ʠ 

ʘʙʠʦʪʠʯʢʠʭ ʯʠʥʠʣʘʮʘ ʠ ʧʦʿʘʚʘ. ʆʩʥʦʚʠ ʟʘʜʘʪʘʢ 

ʬʝʥʦʣʦʰʢʠʭ ʦʩʤʘʪʨʘˁʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ 

ʅʠʚʦʘ 2 ʿʝ, ʜʘ ʩʝ ʦʙʝʟʙʝʜʝ ʦʩʥʦʚʥʝ ʠ ʜʦʜʘʪʥʝ 

ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʩʪʘʙʣʠʤʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ ʥʘ ʪʘʯʢʠ, 

ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʣʠ ʧʦʜʘʮʠ ʦ ʬʝʥʦʣʦʛʠʿʠ, ʪʝ ʜʦʚʝʣʠ ʫ 

ʚʝʟʫ ʩʘ ʫʪʠʮʘʿʝʤ ʢʣʠʤʝ ʥʘ ʰʫʤʩʢʝ ʝʢʦʩʠʩʪʝʤʝ. 

ʅʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʠ ʅʠʚʦ-ʘ II  ʿʝ 

ʦʜʘʙʨʘʥʦ ʧʦ 15 ʩʪʘʙʘʣʘ ʜʦʤʠʥʘʥʪʥʝ ʚʨʩʪʝ ʥʘ ʢʦʿʠʤʘ 

ʩʫ ʦʙʘʚˀʝʥʘ ʬʝʥʦʣʦʰʢʘ ʦʩʤʘʪʨʘˁʘ. ʋ ʦʢʚʠʨʫ 

ʬʝʥʦʣʦʰʢʦʛ ʦʩʤʘʪʨʘˁʘ ʜʝʪʝʢʪʦʚʘʥʠ ʩʫ ʠ ʙʠ˂ʝ 

ʧʨʘ˂ʝʥʠ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: 

 

 ʧʫʧˀʝˁʝ 

 ʧʨʦʤʝʥʘ ʙʦʿʝ ʣʠʰ˂ʘ/ʯʝʪʠʥʘ 

 ʦʧʘʜʘˁʝ ʣʠʰ˂ʘ/ʯʝʪʠʥʘ 

 ʟʥʘʯʘʿʥʠ ʟʥʘʮʠ ʦʰʪʝ˂ʝʥʘ ʣʠʰ˂ʘ/ʯʝʪʠʥʘ ʠʣʠ 
ʢʨʦʰˁʝ 

 ʦʩʪʘʣʘ ʦʰʪʝ˂ʝˁʘ (ʣʦʤʦʚʠ ʛʨʘʥʘ ʠ ʩʪʘʙʘʣʘ ʠ 
ʠʟʚʘˀʠʚʘˁʘ ʩʪʘʙʘʣʘ) 

 ʩʝʢʫʥʜʘʨʥʦ ʧʫʧˀʝˁʝ 

 ʮʚʝʪʘˁʝ 

 

ʅʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʩʫ ʧʨʘ˂ʝʥʠ ʟʘ ʩʪʘʙʣʘ 

ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ ʥʘ ʩʘʤʦʿ ʧʘʨʮʝʣʠ, ʢʘʦ ʠ ʟʘ ʮʝʣʫ 

ʧʘʨʮʝʣʫ ʫʦʧʰʪʝʥʦ, ʧʦʯʝʚʰʠ ʦʜ ʧʨʚʦʛ ʠʟʣʘʩʢʘ ʥʘ 

ʪʝʨʝʥ.  

ʇʦʩʤʘʪʨʘˁʝʤ ʬʝʥʦʣʦʰʢʠʭ ʜʦʛʘʹʘʿʘ ʥʘ 

ʜʫʛʦʨʦʯʥʦʤ ʥʠʚʦʫ ʠ ʪʫʤʘʯʝˁʝʤ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ 

ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʩʢʠʭ ʩʝʨʠʿʘ, ʤʦʛʫ˂ʝ ʿʝ 

ʫʦʯʠʪʠ ʦʙʨʘʩʮʝ ʦʜʩʪʫʧʘˁʘ ʦʜ ʫʦʙʠʯʘʿʝʥʦʛ. ʅʘ ʥʠʚʦʫ 

ʟʥʘʯʘʿʥʠʭ ʧʦʤʝʨʘˁʘ ʬʝʥʦʣʦʰʢʠʭ ʬʝʥʦʤʝʥʘ (ʜʦʙʘ 

ʮʚʝʪʘˁʘ, ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʠʪʜ.) ʧʨʝʧʦʟʥʘʿʫ ʩʝ ʝʣʝʤʝʥʪʠ 

ʛʣʦʙʘʣʥʠʭ ʧʨʦʤʝʥʘ ʢʣʠʤʝ. ɺʘʨʠʨʘˁʝ ʢʣʠʤʘʪʩʢʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʠ ˁʠʭʦʚ ʫʪʠʮʘʿ ʥʘ ʚʝʛʝʪʘʮʠʿʫ ʤʦʛʫ˂ʝ ʿʝ 

ʧʨʝʜʚʠʜʝʪʠ ʫ ʮʠˀʫ ʧʨʝʚʝʥʮʠʿʝ ʦʰʪʝ˂ʝˁʘ ʥʘ ʤʣʘʜʠʤ 

ʙʠˀʘʢʘʤʘ (ʫʩʣʝʜ ʥʝʧʨʝʜʚʠʹʝʥʠʭ ʢʘʩʥʠʭ ʩʥʝʛʦʚʘ) ʫ 

ʦʚʠʤ ʬʠʟʠʦʣʦʰʢʠ ʦʩʝʪˀʠʚʠʤ ʬʘʟʘʤʘ, ʠʣʠ ʧʦʞʘʨʘ ʫ 

ʠʟʨʘʟʠʪʦ ʩʫʰʥʠʤ ʧʝʨʠʦʜʠʤʘ ʧʦʿʘʯʘʥʠʤ ʤʝʨʘʤʘ 

ʧʨʝʜʦʭʨʘʥʝ ʰʫʤʩʢʠʭ ʰʪʝʪʘ. ʆʙʨʘʜʦʤ ʧʦʜʘʪʘʢʘ 

11. PHENOLOGICAL OBSERVATIONS IN 201 3 

 

Phenology can be defined as the study of visible 

plant life-cycle events and their interactions with the 

environment. The data on timing and duration of 

different plant events provide valuable facts and 

information about the plant condition and possible 

environmental impacts on plants, such as climate change 

(ICP Forests Manual, 2010). 

The main objective of monitoring on the Level 

II sample plot selected for forest tree phenology was 

systematic observation and recording of the annual 

phenophases of the forest tree growth, as well as 

observation and recording of biotic and abiotic factors 

and events. The main task of the phenological 

observations on the Level II sample plot was to provide 

basic and supplementary information about the forest 

trees on the plot in order to obtain data on tree 

phenology which would further contribute to estimating 

the effects of climate change on forest ecosystems.  

For the purpose of phenological observations, 

15 trees of dominant species were selected on the Level 

II sample plot. The following phenological parameters 

were detected and monitored:  

 

 budding  

 leaf colour change  

 leaf/needle dropping  

 significant signs of leaf/needle or crown 

damage  

 other damage (broken branches or stems 

and uprooted trunks)  

 secondary budding  

 flowering  

 

The enumerated parameters were monitored 

individually on the marked trees and collectively for all 

trees, starting from the first field visit. 

Long-term observation of phenological events 

and interpretation of the results obtained by the method 

of time series analyses can reveal the patterns of 

deviations from the normal behaviour. For instance, 

some elements of global climate change can be 

identified by observing shifts in the most important 

phenological phenomena (time of flowering, or fruit 

ripening, etc.). Fluctuations of climate parameters and 

their impacts on vegetation should be predicted in order 

to prevent damage to young plants caused, for instance, 

by unexpected late snows in the physiologically 

vulnerable phases, or by fire in extremely dry periods by 

applying the enhanced measures of forest protection. 

The data collected by applying the latest technological 

approach to phenology monitoring (installation of 
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ʜʦʙʠʿʝʥʠʭ ʥʘʿʩʘʚʨʝʤʝʥʠʿʠʤ ʪʝʭʥʦʣʦʰʢʠʤ ʧʨʠʩʪʫʧʦʤ 

ʫ ʧʨʘ˂ʝˁʫ ʬʝʥʦʣʦʛʠʿʝ (ʧʦʩʪʘʚˀʘˁʝ ʫʨʝʹʘʿʘ ʢʦʿʠ 

ʩʥʠʤʘʿʫ ʠʣʠ ʬʦʪʦʛʨʘʬʠʰʫ) ʜʦʙʠʿʘʿʫ ʩʝ ʧʨʝʜʠʢʪʠʚʥʠ 

ʤʦʜʝʣʠ ʢʦʿʠ ʜʘʿʫ ʿʦʰ ʿʘʩʥʠʿʝ ʧʨʦʮʝʥʝ. 

ʅʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʅʠʚʦ-ʘ 2 

ʂʦʧʘʦʥʠʢ ʦʜʘʙʨʘʥʦ ʿʝ 15 ʩʪʘʙʘʣʘ ʩʤʨʯʝ (Picea abies 

L.)  ʢʦʿʘ ʩʫ ʙʠʣʘ ʧʨʝʜʤʝʪ ʬʝʥʦʣʦʰʢʠʭ ʦʩʤʘʪʨʘˁʘ. 

ʌʝʥʦʬʘʟʝ ʩʫ ʧʦʩʤʘʪʨʘʥʝ ʫ ʢʦʥʪʠʥʫʠʪʝʪʫ, ʢʘʢʦ ʩʫ ʩʝ 

ʩʤʝˁʠʚʘʣʝ.  

ʋ ʪʘʙʝʣʘʤʘ (23, 24 ʠ 25)  ʧʨʠʢʘʟʘʥʠ ʩʫ 

ʧʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʬʝʥʦʣʦʰʢʠʤ ʦʩʤʘʪʨʘˁʝʤ, ʩʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦʘ 2 - ʂʦʧʘʦʥʠʢ, 

ʧʦʯʝʚʰʠ ʦʜ ʧʨʚʦʛ ʠʟʣʘʩʢʘ ʥʘ ʪʝʨʝʥ. 

ʋ ʪʘʙʝʣʘʤʘ (26, 27 ʠ 28)  ʧʨʠʢʘʟʘʥʠ ʩʫ 

ʧʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʬʝʥʦʣʦʰʢʠʤ ʦʩʤʘʪʨʘˁʝʤ, ʩʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦʘ 2 -  ʎʨʥʠ ʚʨʭ, 

ʧʦʯʝʚʰʠ ʦʜ ʧʨʚʦʛ ʠʟʣʘʩʢʘ ʥʘ ʪʝʨʝʥ. 

ʋ ʪʘʙʝʣʘʤʘ (29, 30 ʠ 31)  ʧʨʠʢʘʟʘʥʠ ʩʫ 

ʧʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʬʝʥʦʣʦʰʢʠʤ ʦʩʤʘʪʨʘˁʝʤ, ʩʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦʘ 2 - ʄʦʢʨʘ ɻʦʨʘ, 

ʧʦʯʝʚʰʠ ʦʜ ʧʨʚʦʛ ʠʟʣʘʩʢʘ ʥʘ ʪʝʨʝʥ. 

devices that record or take photos) lead to predictive 

models that provide even clearer assessments. 

For the purpose of phenological observations, 

15 spruce trees (Picea abies L.) were selected on the 

Level II sample plot on Kopaonik.  Phenophases were 

monitored continuously as they changed.  

Tables 23, 24, and 25 present data collected 

during phenological observations on the Level II sample 

plot on Kopaonik, starting from the first field visit.  

Tables 26, 27, and 28 present data collected 

during phenological observations on the Level II sample 

plot on Crni Vrh, starting from the first field visit. 

Tables 29, 30, and 31 present data collected 

during phenological observations on the Level II sample 

plot on Mokra Gora, starting from the first field visit. 

 

 

 

Taʙʝʣʘ 23. XX 2012. (PLP) Taʙʝʣʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʿʫ ʜʨʚʝ˂ʘ ʠʟʘʙʨʘʥʦʛ ʟʘ ʠʥʪʝʥʟʠʚʥʠ ʬʝʥʦʣʦʰʢʠ ʤʦʥʠʪʦʨʠʥʛ - 

ʂʦʧʘʦʥʠʢ 

Table 23. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring - Kopaonik 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species 

code 

ɼʘʪʫʤ 

ʧʦʩʪʘʚˀʘˁʘ 

Installation date 

ɹʨ ʩʪʘʙʣʘ 

Tree 

number 

ɺʠʜˀʠʚ ʜʝʦ 

ʢʨʫʥʝ 

Visible crown 

part 

ʇʨʘʚʘʮ 

ʦʩʤʘʪʨʘˁʘ 

Visible direction 

ʇʦʟʠʮʠʿʘ 

ʦʩʤʘʪʨʘˁʘ 

Vertical 

direction 

ɼʨʫʛʝ 

ʦʧʩʝʨʚʘʮʠʿʝ 

Other 

observations 
1 2 118 160910 75 3 4 1 Usnea barbata 

2 2 118 160910 76 3 4 1 Usnea barbata 

3 2 118 160910 78 3 4 1 Usnea barbata 

4 2 118 160910 79 3 4 1 Usnea barbata 

5 2 118 160910 80 3 4 1 Usnea barbata 

6 2 118 160910 85 3 4 1 Usnea barbata 

7 2 118 160910 86 3 4 1 Usnea barbata 

8 2 118 160910 87 3 5 1 Usnea barbata 

9 2 118 160910 88 2 6 1 Usnea barbata 

10 2 118 160910 98 3 4 1 Usnea barbata 

11 2 118 160910 114 2 6 1 Usnea barbata 

12 2 118 160910 118 2 4 1 Usnea barbata 

13 2 118 160910 120 1 7 1 Usnea barbata 

14 2 118 160910 121 1 5 1 Usnea barbata 

15 2 118 160910 124 2 8 1 Usnea barbata 

 

 

Taʙʝʣʘ 24. XX 2012. (PHE) ʇʨʘʝ˂ˁ ʝ ʬʝʥʦʣʦʢhʠʭ ʬʝʥʦʤʝʥʘ ï ʂʦʧʘʦʥʠʢ 

Table 24. XX 2012. (PHE) Observation of phenological events - Kopaonik 

ʈʝʜʥʠ ʙʨ. 

Sequence number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species code 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

Date of observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

Score of the event 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 2 118 3 260413 3 Usnea barbata 

2 2 118 1 260613 3 Usnea barbata 

3 2 118 2 230813 2 Usnea barbata 

4 2 118 2 301013 4 Usnea barbata 
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ʊʘʙʝʣʘ 25. ʍʍ 2013 (PHI)  ɹʝʣʝʞʝˁʝ ʬʝʥʦʣʦʰʢʠʭ ʬʝʥʦʤʝʥʘ - ʂʦʧʘʦʥʠʢ  

Table 25. XX 2012 (PHI)  Recording of phenological events - Kopaonik  
ʈʝʜʥʠ 

ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot 

number 

ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

Date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

Score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 2 75 3 260413 3 1 Usnea barbata 

2 2 76 3 260413 3 1 Usnea barbata 6 

3 2 78 3 260413 3 1 Usnea barbata 6 

4 2 79 3 260413 3 1 Usnea barbata 6 

5 2 80 3 260413 3 1 Usnea barbata 6 

6 2 85 3 260413 3 1 Usnea barbata 7 

7 2 86 3 260413 3 1 Usnea barbata 6 

8 2 87 3 260413 3 1 Usnea barbata 6 

9 2 88 3 260413 3 1 Usnea barbata 7 

10 2 98 3 260413 3 1 Usnea barbata 7 

11 2 114 3 260413 3 1 Usnea barbata 6 

12 2 118 3 260413 3 1 Usnea barbata 7 

13 2 120 3 260413 3 1 Usnea barbata 6 

14 2 121 3 260413 3 1 Usnea barbata 6 

15 2 124 3 260413 3 1 Usnea barbata 6 

1 2 75 1 260613 3 1 Usnea barbata  

2 2 76 1 260613 3 1 Usnea barbata  

3 2 78 1 260613 3 1 Usnea barbata  

4 2 79 1 260613 3 1 Usnea barbata  

5 2 80 1 260613 3 1 Usnea barbata  

6 2 85 1 260613 3 1 Usnea barbata  

7 2 86 1 260613 3 1 Usnea barbata  

8 2 87 1 260613 3 1 Usnea barbata  

9 2 88 1 260613 3 1 Usnea barbata  

10 2 98 1 260613 3 1 Usnea barbata  

11 2 114 1 260613 3 1 Usnea barbata  

12 2 118 1 260613 3 1 Usnea barbata  

13 2 120 1 260613 3 1 Usnea barbata  

14 2 121 1 260613 3 1 Usnea barbata  

15 2 124 1 260613 3 1 Usnea barbata  

1 2 75 2 230813 2 1 Usnea barbata  

2 2 76 2 230813 2 1 Usnea barbata  

3 2 78 2 230813 2 1 Usnea barbata  

4 2 79 2 230813 2 1 Usnea barbata  

5 2 80 2 230813 2 1 Usnea barbata  

6 2 85 2 230813 2 1 Usnea barbata  

7 2 86 2 230813 2 1 Usnea barbata  

8 2 87 2 230813 2 1 Usnea barbata  

9 2 88 2 230813 2 1 Usnea barbata  

10 2 98 2 230813 2 1 Usnea barbata  

11 2 114 2 230813 2 1 Usnea barbata  

12 2 118 2 230813 2 1 Usnea barbata  

13 2 120 2 230813 2 1 Usnea barbata  

14 2 121 2 230813 2 1 Usnea barbata  

15 2 124 2 230813 2 1 Usnea barbata  

1 2 75 2 301013 4 1 Usnea barbata  

2 2 76 2 301013 4 1 Usnea barbata  

3 2 78 2 301013 4 1 Usnea barbata  

4 2 79 2 301013 4 1 Usnea barbata  

5 2 80 2 301013 4 1 Usnea barbata  

6 2 85 2 301013 4 1 Usnea barbata  

7 2 86 2 301013 4 1 Usnea barbata  

8 2 87 2 301013 4 1 Usnea barbata  

9 2 88 2 301013 4 1 Usnea barbata  

10 2 98 2 301013 4 1 Usnea barbata  

11 2 114 2 301013 4 1 Usnea barbata  



 

 

103 

ʈʝʜʥʠ 

ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot 

number 

ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

Date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

Score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

12 2 118 2 301013 4 1 Usnea barbata  

13 2 120 2 301013 4 1 Usnea barbata  

14 2 121 2 301013 4 1 Usnea barbata  

15 2 124 2 301013 4 1 Usnea barbata  

 

 

Taʙʝʣʘ 26. XX 2012. (PLP) Taʙʝʣʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʿʫ ʜʨʚʝ˂ʘ ʠʟʘʙʨʘʥʦʛ ʟʘ ʠʥʪʝʥʟʠʚʥʠ ʬʝʥʦʣʦʰʢʠ ʤʦʥʠʪʦʨʠʥʛ - 

ʎʨʥʠ ɺʨʭ 

Table 26. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring ï ʎʨʥʠ ʚʨʭ 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species 

code 

ɼʘʪʫʤ ʧʦʩʪʘʚˀʘˁʘ 

Installation date 

ɹʨ ʩʪʘʙʣʘ 

Tree 

number 

ɺʠʜˀʠʚ ʜʝʦ 

ʢʨʫʥʝ 

visible crown part 

ʇʨʘʚʘʮ 

ʦʩʤʘʪʨʘˁʘ 

visible 

direction 

ʇʦʟʠʮʠʿʘ 

ʦʩʤʘʪʨʘˁʘ 

vertical 

direction 

ɼʨʫʛʝ 

ʦʧʩʝʨʚʘʮʠʿʝ 

Other 

observations 
1 4 018 09.07.2013 62 4 2 1  

2 4 018 09.07.2013 64 2 1 1  

3 4 018 09.07.2013 67 2 1 1  

4 4 018 09.07.2013 74 2 8 1  

5 4 018 09.07.2013 76 4 7 1  

6 4 018 09.07.2013 79 4 5 1  

7 4 018 09.07.2013 88 4 5 1  

8 4 018 09.07.2013 89 4 3 1  

9 4 018 09.07.2013 90 4 5 1  

10 4 018 09.07.2013 91 4 7 1  

11 4 018 09.07.2013 92 4 1 1  

12 4 018 09.07.2013 95 4 6 1  

13 4 018 09.07.2013 96 2 7 1  

14 4 018 09.07.2013 97 2 4 1  

15 4 018 09.07.2013 98 2 6 1  

 

 

Taʙʝʣʘ 27. XX 2013. (PHE) ʇʨʘʝ˂ˁ ʝ ʬʝʥʦʣʦʢhʠʭ ʬʝʥʦʤʝʥʘ - ʎʨʥʠ ʚʨʭ 

Table 27. XX 2012. (PHE) Observation of phenological events ï Crni vrh 

ʈʝʜʥʠ ʙʨ. 

Sequence number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species code 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

Date of observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

Score of the event 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 4 018 1 10.07.2013 1  

2 4 018 2 30.09.2013 2  

3 4 018 3 18.10.2013 4  

4 4 018 3 30.10.2013 5  

 

 

ʊʘʙʝʣʘ 28. XX 2013 (PHI) ɹʝʣʝʞʝˁʝ ʬʝʥʦʣʦʰʢʠʭ ʬʝʥʦʤʝʥʘ ï ʎʨʥʠ ʚʨʭ 

Table 28. XX 2012 (PHI)  Recording of phenological events ï Crni vrh 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 
ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 4 62 1 10.07.2013 2 1  

2 4 64 1 10.07.2013 2 1  

3 4 67 1 10.07.2013 2 1  

4 4 74 1 10.07.2013 2 1  

5 4 76 1 10.07.2013 2 1  

6 4 79 1 10.07.2013 2 1  

7 4 88 1 10.07.2013 2 1  

8 4 89 1 10.07.2013 2 1  

9 4 90 1 10.07.2013 2 1  

10 4 91 1 10.07.2013 2 1  
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ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 
ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

11 4 92 1 10.07.2013 2 1  

12 4 95 1 10.07.2013 2 1  

13 4 96 1 10.07.2013 2 1  

14 4 97 1 10.07.2013 2 1  

15 4 98 1 10.07.2013 2 1  

1 4 62 2 30.09.2013 2 1  

2 4 64 2 30.09.2013 2 1  

3 4 67 2 30.09.2013 2 1  

4 4 74 2 30.09.2013 2 1  

5 4 76 2 30.09.2013 2 1  

6 4 79 2 30.09.2013 2 1  

7 4 88 2 30.09.2013 2 1  

8 4 89 2 30.09.2013 2 1  

9 4 90 2 30.09.2013 2 1  

10 4 91 2 30.09.2013 2 1  

11 4 92 2 30.09.2013 2 1  

12 4 95 2 30.09.2013 2 1  

13 4 96 2 30.09.2013 2 1  

14 4 97 2 30.09.2013 2 1  

15 4 98 2 30.09.2013 2 1  

1 4 62 3 18.10.2013 4 1  

2 4 64 3 18.10.2013 4 1  

3 4 67 3 18.10.2013 4 1  

4 4 74 3 18.10.2013 4 1  

5 4 76 3 18.10.2013 4 1  

6 4 79 3 18.10.2013 4 1  

7 4 88 3 18.10.2013 4 1  

8 4 89 3 18.10.2013 4 1  

9 4 90 3 18.10.2013 4 1  

10 4 91 3 18.10.2013 4 1  

11 4 92 3 18.10.2013 4 1  

12 4 95 3 18.10.2013 4 1  

13 4 96 3 18.10.2013 4 1  

14 4 97 3 18.10.2013 4 1  

15 4 98 3 18.10.2013 4 1  

1 4 62 3 30.10.2013 5 1  

2 4 64 3 30.10.2013 5 1  

3 4 67 3 30.10.2013 5 1  

4 4 74 3 30.10.2013 5 1  

5 4 76 3 30.10.2013 5 1  

6 4 79 3 30.10.2013 5 1  

7 4 88 3 30.10.2013 5 1  

8 4 89 3 30.10.2013 5 1  

9 4 90 3 30.10.2013 5 1  

10 4 91 3 30.10.2013 5 1  

11 4 92 3 30.10.2013 5 1  

12 4 95 3 30.10.2013 5 1  

13 4 96 3 30.10.2013 5 1  

14 4 97 3 30.10.2013 5 1  

15 4 98 3 30.10.2013 5 1  

 

 

Taʙʝʣʘ 29. XX 2013. (PLP) Taʙʝʣʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʿʫ ʜʨʚʝ˂ʘ ʠʟʘʙʨʘʥʦʛ ʟʘ ʠʥʪʝʥʟʠʚʥʠ ʬʝʥʦʣʦʰʢʠ ʤʦʥʠʪʦʨʠʥʛ -  

ʄʦʢʨʘ ɻʦʨʘ 

Table 29. XX 2012. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra 

Gora 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣ

ʝ 

Plot 

number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species 

code 

ɼʘʪʫʤ 

ʧʦʩʪʘʚˀʘˁʘ 

Installation date 

ɹʨ ʩʪʘʙʣʘ 

Tree 

number 

ɺʠʜˀʠʚ ʜʝʦ 

ʢʨʫʥʝ 

visible crown part 

ʇʨʘʚʘʮ 

ʦʩʤʘʪʨʘˁʘ 

visible direction 

ʇʦʟʠʮʠʿʘ 

ʦʩʤʘʪʨʘˁ

ʘ 

vertical 

direction 

ɼʨʫʛʝ 

ʦʧʩʝʨʚʘʮʠʿ

ʝ 

Other 

observation

s 
1 5 134 15.08.2013 83 1 1 1  

2 5 134 15.08.2013 106 1 7 1  
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ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣ

ʝ 

Plot 

number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species 

code 

ɼʘʪʫʤ 

ʧʦʩʪʘʚˀʘˁʘ 

Installation date 

ɹʨ ʩʪʘʙʣʘ 

Tree 

number 

ɺʠʜˀʠʚ ʜʝʦ 

ʢʨʫʥʝ 

visible crown part 

ʇʨʘʚʘʮ 

ʦʩʤʘʪʨʘˁʘ 

visible direction 

ʇʦʟʠʮʠʿʘ 

ʦʩʤʘʪʨʘˁ

ʘ 

vertical 

direction 

ɼʨʫʛʝ 

ʦʧʩʝʨʚʘʮʠʿ

ʝ 

Other 

observation

s 
3 5 134 15.08.2013 107 1 7 1  

4 5 134 15.08.2013 82 1 7 1  

5 5 134 15.08.2013 320 1 8 1  

6 5 134 15.08.2013 359 1 8 1  

7 5 134 15.08.2013 140 1 8 1  

8 5 134 15.08.2013 141 1 7 1  

9 5 134 15.08.2013 144 1 8 1  

10 5 134 15.08.2013 183 1 1 1  

11 5 134 15.08.2013 193 1 1 1  

12 5 134 15.08.2013 222 1 1 1  

13 5 134 15.08.2013 215 1 1 1  

14 5 134 15.08.2013 412 1 1 1  

15 5 134 15.08.2013 407 1 1 1  

 

 

Taʙʝʣʘ 30. XX 2012. (PHE) ʇʨʘʝ˂ˁ ʝ ʬʝʥʦʣʦʢhʠʭ ʬʝʥʦʤʝʥʘ ï ʄʦʢʨʘ ɻʦʨʘ 

Table 30 XX 2012. (PHE) Observation of phenological events ï Mokra Gora 

ʈʝʜʥʠ ʙʨ. 

Sequence number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 

ʐʠʬʨʘ ʚʨʩʪʝ 

Tree species code 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

Date of observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

Score of the event 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 5 134 2 15.08.2013 2  

2 5 134 2 10.10.2013 2  

3 5 134 2 14.11.2013 2  

 

 

ʊʘʙʝʣʘ 31. XX 2012 (PHI) ɹʝʣʝʞʝˁʝ ʬʝʥʦʣʦʰʢʠʭ ʬʝʥʦʤʝʥʘ ï ʄʦʢʨʘ ɻʦʨʘ 

Table 31. XX 2012 (PHI)  Recording of phenological events ï Mokra Gora 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 
ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

1 5 83 2 15.08.2013 2 1  

2 5 106 2 15.08.2013 2 1  

3 5 107 2 15.08.2013 2 1  

4 5 82 2 15.08.2013 2 1  

5 5 320 1 15.08.2013 2 1  

6 5 359 2 15.08.2013 3 1  

7 5 140 2 15.08.2013 3 1  

8 5 141 2 15.08.2013 3 1  

9 5 144 2 15.08.2013 2 1  

10 5 183 2 15.08.2013 2 1  

11 5 193 2 15.08.2013 2 1  

12 5 222 1 15.08.2013 2 1  

13 5 215 2 15.08.2013 2 1  

14 5 412 1 15.08.2013 2 1  

15 5 407 2 15.08.2013 2 1  

1 5 83 2 10.10.2013 2 1  

2 5 106 2 10.10.2013 2 1  

3 5 107 2 10.10.2013 2 1  

4 5 82 2 10.10.2013 2 1  

5 5 320 2 10.10.2013 2 1  

6 5 359 2 10.10.2013 2 1  

7 5 140 2 10.10.2013 2 1  

8 5 141 2 10.10.2013 2 1  

9 5 144 2 10.10.2013 2 1  

10 5 183 2 10.10.2013 2 1  

11 5 193 2 10.10.2013 2 1  

12 5 222 2 10.10.2013 2 1  



 

 

106 

ʈʝʜʥʠ ʙʨ. 

Sequence 

number 

ɹʨ.ʧʘʨʮʝʣʝ 

Plot number 
ɹʨ ʜʨʚʝʪʘ 

Tree number 

ɼʦʛʘʹʘʿ 

Event code 

ɼʘʪʫʤ ʟʘʧʘʞʘˁʘ 

date of the 

observation 

ʈʝʛʠʩʪʨʦʚʘʥ 

ʜʦʛʘʹʘʿ 

score of the 

event 

ʄʝʪʦʜ ʢʦʨʠʰ˂ʝʥ ʟʘ 

ʧʦʩʤʘʪʨʘˁʝ 

Method used for 

observation 

ɼʨʫʛʝ ʦʧʩʝʨʚʘʮʠʿʝ 

Other observations 

13 5 215 2 10.10.2013 2 1  

14 5 412 2 10.10.2013 2 1  

15 5 407 2 10.10.2013 2 1  

1 5 83 2 14.11.2013 2 1  

2 5 106 2 14.11.2013 2 1  

3 5 107 2 14.11.2013 2 1  

4 5 82 2 14.11.2013 2 1  

5 5 320 2 14.11.2013 2 1  

6 5 359 2 14.11.2013 2 1  

7 5 140 2 14.11.2013 2 1  

8 5 141 2 14.11.2013 2 1  

9 5 144 2 14.11.2013 2 1  

10 5 183 2 14.11.2013 2 1  

11 5 193 2 14.11.2013 2 1  

12 5 222 2 14.11.2013 2 1  

13 5 215 2 14.11.2013 2 1  

14 5 412 2 14.11.2013 2 1  

15 5 407 2 14.11.2013 2 1  

 

 

12. ʋɿʆʈʂʆɺɸɳɽ ʀ ɸʅɸʃʀɿɽ ʃʀʉʅʆɻ  

      ʆʇɸɼɸ ʋ 2013. ɻʆɼʀʅʀ 

 

ʅʘ ʩʚʘʢʦʿ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʦʿ ʪʘʯʢʠ ʿʝ 

ʧʦʩʪʘʚˀʝʥʦ 15 ʢʦʣʝʢʪʦʨʘ ʟʘ ʩʘʢʫʧˀʘˁʝ ʣʠʩʥʦʛ 

ʦʧʘʜʘ.  ʉʘʙʠʨʥʘ ʧʦʚʨʰʠʥʘ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ 

ʢʦʣʝʢʪʦʨʘ ʠʟʥʦʩʠ 706.5 ʮʤ
2
, ʘ ʫʢʫʧʥʘ  ʩʘʙʠʨʥʘ 

ʧʦʚʨʰʠʥʘ ʟʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʫʟʦʨʘʢ ʠʟʥʦʩʠ 1,06 ʤ
2
.  

ʋʟʠʤʘˁʝ ʫʟʦʨʘʢʘ ʟʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʘʥʘʣʠʟʝ ʦʙʘʚˀʘ 

ʩʝ ʿʝʜʥʦʤ ʤʝʩʝʯʥʦ ʪʦʢʦʤ ʮʝʣʝ ʢʘʣʝʥʜʘʨʩʢʝ ʛʦʜʠʥʝ. 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʫʟʦʨʘʢ ʩʝ ʜʦʙʠʿʘ ʩʧʘʿʘˁʝʤ ʩʚʠʭ 

ʫʟʦʨʘʢʘ ʠʟ ʩʚʠʭ ʫʟʦʨʢʦʚʘˁʘ ʪʦʢʦʤ ʛʦʜʠʥʝ.   

ʀʟ ʦʚʘʢʦ ʜʦʙʠʿʝʥʦʛ ʫʟʦʨʢʘ ʦʜʨʝʹʫʿʝ ʩʝ: 

-  ʋʢʫʧʘʥ ʛʦʜʠʰˁʠ ʧʨʠʣʠʚ ʩʫʚʝ ʦʨʛʘʥʩʢʝ 

ʤʘʪʝʨʠʿʝ ʥʘ ʧʦʚʨʰʠʥʫ ʟʝʤˀʠʰʪʘ  (kg/m
2
) 

- ʆʨʛʘʥʩʢʠ ʫʛˀʝʥʠʢ (C)  (g/100 g  ʩʫʚʝ ʦʨʛʘʥʩʢʝ 

ʤʘʪʝʨʠʿʝ) 

- ɸʟʦʪ (N) (mg/100g ʩʫʚʝ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ) 

- ʌʦʩʬʦʨ (P) (mg/100g ʩʫʚʝ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ) 

- ʂʘʣʮʠʿʫʤ  (Ca) (mg/100g ʩʫʚʝ ʦʨʛʘʥʩʢʝ 

ʤʘʪʝʨʠʿʝ) 

- ʄʘʛʥʝʟʠʿʫʤ (Mg) (mg/100g ʩʫʚʝ ʦʨʛʘʥʩʢʝ 

ʤʘʪʝʨʠʿʝ) 

- ʂʘʣʠʿʫʤ (K) (mg/100g ʩʫʚʝ ʦʨʛʘʥʩʢʝ 

ʤʘʪʝʨʠʿʝ) 

ɼʦʙʠʿʝʥʝ ʢʦʣʠʯʠʥʝ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʫ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʤ ʫʟʦʨʢʫ ʣʠʩʥʦʛ ʦʧʘʜʘ ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʫʢʫʧʘʥ ʛʦʜʠʰˁʠ ʙʠʣʘʥʩ ʢʨʫʞʝˁʘ ʭʨʘʥˀʠʚʠʭ 

ʤʘʪʝʨʠʿʘ ʫ ʰʫʤʩʢʦʤ ʝʢʦʩʠʩʪʝʤʫ ʯʠʿʠ ʿʝ ʨʝʧʨʝʩʝʥʪ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʘ ʪʘʯʢʘ.  

ʅʘ ʂʦʧʘʦʥʠʢʫ ʿʝ ʩʘʢʫʧˀʘʥ ʣʠʩʥʠ ʦʧʘʜ ʪʦʢʦʤ 

ʮʝʣʝ ʛʦʜʠʥʝ, ʘ ʥʘ ʢʨʘʿʫ ʛʦʜʠʥʝ ʬʦʨʤʠʨʘʥ ʿʝ ʟʙʠʨʥʠ 

ʫʟʦʨʘʢ ʟʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʫ ʘʥʘʣʠʟʫ. ʋ ʪʦʢʫ ʛʦʜʠʥʝ ʥʘ 

ʧʦʚʨʰʠʥʫ ʟʝʤˀʠʰʪʘ ʫ ʩʤʨʯʝʚʦʿ ʰʫʤʠ ʥʘ ʂʦʧʘʦʥʠʢʫ 

ʧʘʜʥʝ 141,64 ʛ ʩʤʨʯʝʚʠʭ ʯʝʪʠʥʘ, ʧʣʦʜʦʚʘ, ʛʨʘʥʯʠʮʘ ʠ 

12. SAMPLING AND ANALYS IS OF  

      LITTERFALL IN 2013  
 

Fifteen traps designed to collect litterfall were 

set on each sample plot. The collection area of one 

litterfall collector was 706.5 cm
2
, so the total collection 

area of all collectors amounted to 1.06 m
2
. Samples 

required for laboratory analyses were taken once a 

month during the whole year.  

A representative sample was obtained by 

combining samples from all sampling sessions during 

the year.  

The obtained representative sample was used to 

determine:  

- The total annual amount of dry organic matter 

that reaches the soil surface (kg/m
2
)  

- Organic carbon (C) (g/100 g of dry organic 

matter)  

-  Nitrogen (N) (mg/100 g of dry organic matter)  

- Phosphorus (P) (mg/100 g of dry organic 

matter)  

-  Calcium (Ca) (mg/100 g of dry organic 

matter)  

- Magnesium (Mg) (mg/100 g of dry organic 

matter) 

-  Potassium (K) (mg/100 g of dry organic 

matter)  

The amount of nutrients in the representative 

sample of the litterfall represents the total annual 

balance of nutrient cycling in the forest ecosystem 

represented by the sample plot. 

On the sample plot Kopaonik, litterfall was 

collected during the year and then at the end of the year 

a collective sample was made for laboratory analyses. A 

total of 141.64 g of spruce needles, fruit, twigs and other 
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ʜʨʫʛʦʛ ʠʟʫʤʨʣʦʛ ʦʨʛʘʥʩʢʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɿʘʿʝʜʥʦ ʩʘ 

ʯʝʪʠʥʘʤʘ ʫ ʫʢʫʧʘʥ ʣʠʩʥʠ ʦʧʘʜ ʫʣʘʟʠ ʠ ʣʠʰʘʿ ʢʦʿʠ ʿʝ 

ʠʟʫʟʝʪʥʦ ʟʘʩʪʫʧˀʝʥ ʫ ʠʩʧʠʪʠʚʘʥʦʿ ʩʤʨʯʝʚʦʿ ʰʫʤʠ.  

dead organic matter falls on the surface of the soil in the 

spruce forest on Kopaonik. As lichen grew on needles of 

spruce trees, these organisms were a part of litterfall 

together with needles. It was very abundant on the 

investigated sample plot.  
 

 

ʊʘʙʝʣʘ 32   ʇʨʠʣʠʚ ʣʠʩʥʦʛ ʦʧʘʜʘ ʥʘ ʧʦʚʨʰʠʥʫ ʟʝʤˀʠʰʪʘ ʫ ʪʦʢʫ 2013.ʛʦʜʠʥʝ. 

Table 32.  The amount of litterfall that reached the soil surface in 2013 

ʃʦʢʘʣʠʪʝʪ/ 
Site 

ʉʫʚʘ 

ʤʘʩʘ ʧʦ 

m2 

Dry 

weight 

per m2 

ʄʘʩʘ 1000 

ʯʝʪʠʥʘ ʠʣʠ 100 

ʣʠʩʪʦʚʘ 
Dry  mass of 

1000 needles 

 
Pepeo 

 

Ash 

ʆʨʛʘʥʩʢʘ 

ʤʘʪʝʨʠʿʘ 

 
Organic matter 

 

Ca K Mg S P C N 

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

ʂʦʧʘʦʥʠʢ/Kopaonik 141,64 6,7 3,68 96,32 7,79 1,54 0,77 0,02 0.021 359,7 1,4 

ʎʨʥʠ ʚʨʭ/Crni vrh - 14,8 5,83 94,17 7,86 3,94 1,24 0,10 0.044 368,8 7,1 

ʄʦʢʨʘ ɻʦʨʘ/Mokra Gora - 23,4 2,39 97,61 6,86 0,71 2,09 0,02 0.064 356,0 4,1 

 

 

ʅʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʘ ʄʦʢʨʦʿ 

ɻʦʨʠ ʠ ʥʘ ʎʨʥʦʤ ʚʨʭʫ  ʥʠʿʝ ʩʘʢʫʧˀʝʥ ʮʝʣʦʢʫʧʘʥ 

ʛʦʜʠʰˁʠ ʧʨʠʣʠʚ ʠʟʫʤʨʣʠʭ ʦʨʛʘʥʩʢʠʭ ʦʩʪʘʪʘʢʘ, ʿʝʨ 

ʩʝ ʨʘʜʠ ʦ ʪʝʢ ʧʦʩʪʘʚˀʝʥʠʤ ʪʘʯʢʘʤʘ ʥʘ ʢʦʿʠʤʘ ʿʝ 

ʩʘʢʫʧˀʘˁʝ ʦʧʘʜʘ ʧʦʯʝʣʦ ʫ ʘʚʛʫʩʪʫ ʠ ʦʢʪʦʙʨʫ. ɿʙʦʛ 

ʪʦʛʘ ʩʫ ʟʘ ʦʚʝ ʪʘʯʢʝ ʜʘʪʝ ʩʘʤʦ ʭʝʤʠʿʩʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʧʘʜʘ ʧʨʠʢʫʧˀʝʥʦʛ ʫ ʜʨʫʛʦʿ 

ʧʦʣʦʚʠʥʠ ʠ ʧʨʝʜ ʢʨʘʿ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ. 

The amounts of litterfall collected on the sample 

plots on Mokra Gora and on Crni Vrh could not be 

regarded as   total annual amounts of dead organic matter 

because these sample plots were newly established and 

the litterfall collection started in August and October. 

Therefore, only chemical characteristics of the litterfal 

collected in the second half and towards the end of the 

growing period are presented for these sample plots. 

 

 

  

 

ʉʣʠʢʘ 31. ʂʦʣʝʢʪʦʨ ʟʘ 

ʩʘʢʫʧˀʘˁʝ ʯʝʪʠʥʘ ï ʣʠʩʥʦʛ 

ʦʧʘʜʘ ɹʀʊ ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

Figure 31. Needle-litterfall 

collector on the Level II sample 

plot Kopaonik 

ʉʣʠʢʘ 32. ʂʦʣʝʢʪʦʨ ʟʘ 

ʩʘʢʫʧˀʘˁʝ ʣʠʩʥʦʛ ʦʧʘʜʘ ɹʀʊ 

ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

Figure 32. Needle-litterfall 

collector on the Level II sample 

plot Crni vrh 

ʉʣʠʢʘ 32. ʂʦʣʝʢʪʦʨ ʟʘ ʩʘʢʫʧˀʘˁʝ 

ʯʝʪʠʥʘ ï ʣʠʩʥʦʛ ʦʧʘʜʘ ɹʀʊ ʅʠʚʦ 2, 

ʄʦʢʨʘ ɻʦʨʘ 

Figure 32. Needle-litterfall collector on 

the Level II sample plot Mokra Gora 
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ʉʣʠʢʘ 34. ʆʜʨʝʹʠʚʘˁʝ ʢʦʣʠʯʠʥʝ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʫ ʣʠʩʥʦʤ ʦʧʘʜʫ (ʙʠʣʘʥʩ ʢʨʫʞʝˁʘ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ 

ʫ ʝʢʦʩʠʩʪʝʤʫ) ʟʘ ʂʦʧʘʦʥʠʢ, ʎʨʥʠ ʚʨʭ ʠ ʄʦʢʨʫ ɻʦʨʫ 

ʅʦʚʦʠʥʩʪʘʣʠʨʘʥʠ ICP ï AES Spectrometer ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ ʀʥʩʪʠʪʫʪʘ ʟʘ ʰʫʤʘʨʩʪʚʦ, ɹʝʦʛʨʘʜ 

Figure 34. Determination of amount of nutrients in the litterfall (balance of nutrient cycling in the ecosystem) on 

Kopaonik, Crni Vrh and Mokra Gora 

Newlly instaled ICP ï AES Spectrometer in Institute of Foretry Lab, Belgrade 
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             ʊʘʙʝʣʘ 33. XX2012 (LFP) ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʩʘʢʫʧˀʘˁʫ ʣʠʩʥʦʛ ʦʧʘʜʘ - ʂʦʧʘʦʥʠʢ 

            ʊʘble 33. XX2012 (LFP) Basic data on lit terfall collection - Kopaonik 

 

ʈʝʜʥʠ ʙʨ. 
Sequence 

 

ʂʦʜ ʜʨʞʘʚʝ 

Country Code  

 

ɹʨ.ʧʘʨʮʝʣʝ 

Plotnumber  

 
ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 

Latitude 

 
ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 

Longitude 

 
ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ 

Kʦʜ 
Altitude 

 
ɹʨʦʿ 

ʢʦʣʝʢʪʦʪʨʘ 

Number of traps 

ʋʢʫʧʥʘ 
ʧʦʚʨh ʠʥʘ 

ʩʘʢʫʧˀʘˁ ʘ 
Total Collecting 

area 

ʇʝʨʠʦʜ ʩʘʢʫʧˀʘˁʘ 
ʫʟʦʨʢʘ 

sampling period  
ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ  

Other observations 
ʦʜ 

from 
ʜʦ 
till  

 
1 

 
67 

 
02 

 
+430 17' 30" 

 
+200 48' 50" 

 
35 

 
15 

 
1.06 

 
25.04.13 

 
30.10.13  

 

 

 

Tabela 34. XX2012  (LFM ) ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʣʠʩʥʦʛ ʦʧʘʜ - ʂʦʧʘʦʥʠʢ 

Table 34. XX2012 (LFM) Results of litterfall analysis - Kopaonik 
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30.10.13 -9 118 11.1 0.14164 6.7 1.4 0.02  7.79 0.77 1.54 35.97  

 

 

           ʊʘʙʝʣʘ 35. XX2012 (LFP) ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʩʘʢʫʧˀʘˁʫ ʣʠʩʥʦʛ ʦʧʘʜʘ ï ʎʨʥʠ ʚʨʭ 

            ʊʘble 35. XX2012 (LFP) Basic data on litterfall collection ï Crni vrh 

 
ʈʝʜʥʠ ʙʨ. 

Sequence 

 

ʂʦʜ ʜʨʞʘʚʝ 

Country Code  

 

ɹʨ.ʧʘʨʮʝʣʝ 

Plotnumber  

 
ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 
Latitude 

 
ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 
Longitude 

 
ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ 
Kʦʜ 

Altitude 

 
ɹʨʦʿ 

ʢʦʣʝʢʪʦʪʨʘ 
Number of traps 

ʋʢʫʧʥʘ 
ʧʦʚʨh ʠʥʘ 
ʩʘʢʫʧˀʘˁ ʘ 

Total Collecting 
area 

ʇʝʨʠʦʜ ʩʘʢʫʧˀʘˁʘ 

ʫʟʦʨʢʘ 
sampling period  

ʆʩʪʘʣʘ 

ʟʘʧʘʞʘˁʘ  

Other observations ʦʜ 
from 

ʜʦ 
till  

 
1 

 
67 

 
04 +44007'55" +21058'38" 19 

 
15 

 
1.06 

 
22.08.13 

 
10.10.13  
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Tabela 36. XX2012  (LFM ) ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʣʠʩʥʦʛ ʦʧʘʜ ï ʎʨʥʠ ʚʨʭ 

Table 36. XX2012 (LFM) Results of litterfall analysis ï Crni vrh 
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1 4 22.08.13 10.10.13 -9 018 11.1 - 14.8 7.1 0.1  7.6 1.24 3.94 36.88  

 

 

             ʊʘʙʝʣʘ 37. XX2012 (LFP) ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʩʘʢʫʧˀʘˁʫ ʣʠʩʥʦʛ ʦʧʘʜʘ ï ʄʦʢʨʘ ɻʦʨʘ 

            ʊʘble 37. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora 

 
ʈʝʜʥʠ ʙʨ. 

Sequence 

 

ʂʦʜ ʜʨʞʘʚʝ 

Country Code  

 

ɹʨ.ʧʘʨʮʝʣʝ 

Plotnumber  

 
ɻʝʦʛʨʘʬʩʢʘ 

ʰʠʨʠʥʘ 
Latitude 

 
ɻʝʦʛʨʘʬʩʢʘ 

ʜʫʞʠʥʘ 
Longitude 

 
ʅʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ 
Kʦʜ 

Altitude 

 
ɹʨʦʿ 

ʢʦʣʝʢʪʦʪʨʘ 
Number of traps 

ʋʢʫʧʥʘ 
ʧʦʚʨh ʠʥʘ 
ʩʘʢʫʧˀʘˁ ʘ 

Total Collecting 
area 

ʇʝʨʠʦʜ ʩʘʢʫʧˀʘˁʘ 

ʫʟʦʨʢʘ 
sampling period  

ʆʩʪʘʣʘ ʟʘʧʘʞʘˁʘ  
Other observations 

ʦʜ 
from 

ʜʦ 
till  

 
1 

 
67 

 
05 +43045'27" +19029'00" 12 

 
15 

 
1.06 

 
21.08.13 

 
14.11.13  

 
 

 

Tabela 38. XX2012  (LFM ) ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʣʠʩʥʦʛ ʦʧʘʜ ï ʄʦʢʨʘ ɻʦʨʘ 

Table 38. XX2012 (LFM) Results of lit terfall analysis - Mokra Gora 
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1 5 21.08.13 14.11.13 -9 134 11.1 - 23.4 4,1 0.02  6,86 2,09 0,71 35.60  
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13. ʉɸʂʋʇɲɸɳɽ ʀ ɸʅɸʃʀɿɽ ɼɽʇʆɿʀʎʀɱɽ 

 

ʇʨʝʤʘ ʧʣʘʥʫ ʨʘʩʧʦʨʝʜʘ  ʢʦʣʝʢʪʦʨʘ ʟʘ ʚʣʘʞʥʫ 

ʜʝʧʦʟʠʮʠʿʫ ʥʘ ʩʚʠʤ ʦʛʣʝʜʥʠʤ ʧʘʨʮʝʣʘʤʘ ʅʠʚʦʘ 2 

(ʂʦʧʘʦʥʠʢ, ʎʨʥʠ ʚʨʭ ʠ ʄʦʢʨʘ ɻʦʨʘ) ʧʦʩʪʘʚˀʝʥʠ ʩʫ  

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʘ˂ʝˁʝ ʧʨʦʮʝʩʘ ʜʝʧʦʟʠʮʠʿʝ. ʊʦ ʩʫ 

ʢʦʣʝʢʪʦʨʠ ʩʘʢʫʧˀʘʯʠ ʧʘʜʘʚʠʥʘ ʢʦʝʿ ʧʨʦʣʘʟʝ ʢʨʦʟ 

ʢʨʫʥʝ  ʩʪʘʙʘʣʘ - Ă Throughfallñ (15 ʢʦʤʘʜʘ), 

ʢʦʣʝʢʪʦʨʠ  ʟʘ  ʫʟʦʨʢʦʚʘˁʝ  ʜʝʧʦʟʠʮʠʿʝ  ʢʦʿʘ  ʩʝ  

ʩʣʠʚʘ  ʥʠʟ  ʩʪʘʙʣʘ-ñSteamflowñ (5 ʢʦʤʘʜʘ), ʠ 

ʢʦʣʝʢʪʦʨʠ ʟʘ ʩʥʝʛ (5 ʢʦʤʘʜʘ) ʪʟʚ. ĂBulkñ ʢʦʣʝʢʪʦʨʠ. 

ʄʘʪʝʨʠʿʘʣʠ ʢʦʨʠʰ˂ʝʥʠ ʟʘ ʠʟʨʘʜʫ ʩʫ ʞʠʯʘʥʝ 

ʢʦʥʩʪʨʫʢʮʠʿʝ, ʧʣʘʩʪʠʯʥʝ ʧʦʩʫʜʝ, ʮʝʚʠ ʠ ʤʨʝʞʘʩʪʘ 

ʇɺʎ ʧʣʘʪʥʘ, ʦʜ ʢʦʿʠʭ ʿʝ  ʧʨʝʤʘ ʠʜʝʿʥʠʤ ʥʘʮʨʪʠʤʘ ʟʘ 

ʠʟʨʘʜʫ ʩʚʘʢʦʛ ʦʜ ʠʥʩʪʨʫʤʝʥʘʪʘ ʧʨʝʤʘ ʄʘʥʫʘʣʫ, 

ʩʘʩʪʘˀʝʥʘ  ʬʫʥʢʮʠʦʥʘʣʥʘ ʦʧʨʝʤʘ. ɻʚʦʞʹʝ ʿʝ 

ʟʘʰʪʠ˂ʝʥʦ ʦʜ ʢʦʨʦʟʠʿʝ, ʘ ʧʦʩʫʜʝ  ʛʜʝ ʩʝ ʧʘʜʘʚʠʥʝ 

ʥʘʢʫʧˀʘʿʫ ʩʫ  ʫʢʦʧʘʥʝ ʩʫ ʫ ʟʝʤˀʫ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʝʤˀʠʰʪʘ ʩʧʨʝʯʘʚʘ ʝʚʘʧʦʨʘʮʠʿʫ). ʇʨʠ ʩʧʘʿʘˁʫ 

ʝʣʝʤʝʥʘʪʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʠʣʠʢʦʥʩʢʠ ʣʝʧʘʢ, ʯʠʤʝ ʿʝ 

ʠʟʙʝʛʥʫʪʘ ʢʦʥʪʘʤʠʥʘʮʠʿʘ ʠʟ ʦʢʦʣʠʥʝ.  

ʅʘ ʦʛʣʝʜʥʠʤ ʧʦˀʠʤʘ ʅʠʚʦ-ʘ 2 ʧʦʩʝʙʥʘ 

ʧʘʞˁʘ ʧʦʩʚʝ˂ʫʿʝ ʩʝ ʚʣʘʞʥʦʿ ʜʝʧʦʟʠʮʠʿʠ ʦʜ ʢʦʿʠʭ ʿʝ 

ʥʘʿʙʠʪʥʠʿʘ ʦʥʘ ʢʦʿʘ ʠʩʧʠʪʫʿʝ ʭʝʤʠʟʘʤ ʪʘʣʦʛʘ ʢʦʿʠ ʿʝ ʫ 

ʥʝʧʦʩʨʝʜʥʦʤ ʢʦʥʪʘʢʪʫ ʩʘ ʙʠˀʥʠʤ ʦʨʛʘʥʠʤʘ ʥʘ 

ʢʦʿʠʤʘ ʩʝ ʧʦʣʫʪʘʥʪʠ ʠʟ ʚʘʟʜʫʭʘ ʟʘʜʨʞʝ (ICP Forests, 

2010c).  

ʋ ʪʘʙʝʣʠ 39. XX2013 (PLD) ʠ ʪʘʙʝʣʠ 40. 

XX2013 (DEM) ʜʘʪʠ ʩʫ ʦʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʤʝʨʝˁʫ 

ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʠ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ 

ʩʘʢʫʧˀʝʥʠʭ ʫʟʦʨʘʢʘ ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʥʘ 

ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʥʘ ʂʦʧʘʦʥʠʢʫ. 

ʋ ʪʘʙʝʣʠ 41 XX2013 (PLD) ʠ ʪʘʙʝʣʠ 42. 

XX2013 (DEM) ʜʘʪʠ ʩʫ ʦʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʤʝʨʝˁʫ 

ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʠ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ 

ʩʘʢʫʧˀʝʥʠʭ ʫʟʦʨʘʢʘ ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʥʘ 

ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʥʘ ʎʨʥʦʤ ʚʨʭʫ. 
ʋ ʪʘʙʝʣʠ 43 XX2013 (PLD) ʠ ʪʘʙʝʣʠ 44. 

XX2013 (DEM) ʜʘʪʠ ʩʫ ʦʩʥʦʚʥʠ ʧʦʜʘʮʠ ʦ ʤʝʨʝˁʫ 

ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʠ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ 

ʩʘʢʫʧˀʝʥʠʭ ʫʟʦʨʘʢʘ ʘʪʤʦʩʬʝʨʩʢʝ ʜʝʧʦʟʠʮʠʿʝ ʥʘ 

ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʫ ʄʦʢʨʦʿ ɻʦʨʠ. 

13. SAMPLING AND ANALYSIS OF DEPOSITION  

 

The instruments for monitoring the process of 

deposition were positioned on all sample plots 

(Kopaonik, Crni Vrh and Mokra Gora) according to the 

plan for the arrangement of wet deposition collectors. 

These were òThroughfallò- rainfall collectors for 

sampling deposition that passes through the crowns of 

trees, (15 collectors), òStemflow" -collectors for 

sampling deposition that pours down the trees, (5 

collectors), and "Bulk" - snow collectors (5 collectors). 

The instruments, which included wire structures, plastic 

containers, pipes and PVC mesh materials, made 

functional equipment that fulfilled all the requirements 

of the relevant Manuals. Iron structures were protected 

from corrosion and the containers where precipitation 

accumulated were buried in the ground (soil temperature 

prevented evaporation). Silicone adhesive was used for 

bonding the elements, which meant that contamination 

from the environment was avoided.  

Level II monitoring devotes special attention to 

wet deposition on the sample plots. The most important 

was the one which was used to study the chemistry of 

the deposition which was in the direct contact with the 

plant parts that absorbed pollutants from the air (ICP 

Forests, 2010c).  

Table 39 XX2013 (PLD) and Table 40 XX2013 

(DEM) show the basic results of the measurements of 

atmospheric deposition and chemical analyses of the 

collected samples of atmospheric deposition on the 

sample plot on Kopaonik. 

Table 41 XX2013 (PLD) and Table 42 XX2013 

(DEM) show the basic results of the measurements of 

atmospheric deposition and chemical analyses of the 

collected samples of atmospheric deposition on the 

sample plot on Crni Vrh. 

Table 43 XX2013 (PLD) and Table 44 XX2013 (DEM) 

show the basic results of the measurements of 

atmospheric deposition and chemical analyses of the 

collected samples of atmospheric deposition on the 

sample plot in Mokra Gora. 
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ʉʣʠʢʘ 35. ĂThroughfallñ ʢʦʣʝʢʪʦʨ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ, 

ɹʀʊ ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

Figure 35. `Throughfall` collector on the Level II 

sample plot, Kopaonik 

ʉʣʠʢʘ 36. ĂSteamflow ʢʦʣʝʢʪʦʨñ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ, 

ɹʀʊ ʅʠʚʦ 2, ʂʦʧʘʦʥʠʢ 

Figure 36. `Stemflow` collector on the Level II sample 

plot, Kopaonik 

 

 

  

ʉʣʠʢʘ 37. ĂThroughfallñ ʢʦʣʝʢʪʦʨ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ, 

ɹʀʊ ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

Figure 37. `Throughfall` collector on the Level II 

sample plot, Crni Vrh 

ʉʣʠʢʘ 38. ĂStemflow ʢʦʣʝʢʪʦʨñ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ, 

ɹʀʊ ʅʠʚʦ 2, ʎʨʥʠ ʚʨʭ 

Figure 38. `Stemflow` collector on the Level II sample 

plot, Crni Vrh 


