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1. ʋɺʆɼ 

ʇʨʦʛʨʘʤ ICP ʟʘ ʰʫʤʝ (ʄʝʹʫʥʘʨʦʜʥʠ ʢʦʦʧʝʨʘʮʠʦʥʠ 

ʧʨʦʛʨʘʤ ʟʘ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ ɽʚʨʦʧʝ) ʫ 

ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʩʝ ʦʜʚʠʿʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʦʜ 

2003. ʛʦʜʠʥʝ. ʇʨʘ˂ʝˁʝ ʩʪʘˁʘ ʰʫʤʘ ʅʠʚʦʘ 1 ʦʚʦʛ 

ʧʨʦʛʨʘʤʘ ʫ 2017. ʛʦʜʠʥʠ ʦʜʥʦʩʠ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʥʘ 

ʦʩʤʘʪʨʘˁʝ ʠ ʧʨʦʮʝʥʫ ʜʝʬʦʣʠʿʘʮʠʿʝ ʢʨʫʥʘ ʜʨʚʝ˂ʘ 

ʥʘ ʦʜʨʝʹʝʥʠʤ ʧʘʨʮʝʣʘʤʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ 

(ɹʀʊ) ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʦʨʝʜ 

ʦʩʪʘʣʠʭ ʦʩʤʘʪʨʘˁʘ ʧʨʝʤʘ ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ 

ʰʫʤʝ. ʉʠʩʪʝʤ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ ʿʝ ʠʥʪʝʛʨʠʩʘʥ ʫ 

ʜʨʞʘʚʥʦ ʰʫʤʘʨʩʢʦ ʦʢʨʫʞʝˁʝ, ʪʘʢʦ ʜʘ ʫ ʧʨʦʛʨʘʤʫ 

ʫʯʝʩʪʚʫʿʝ ʥʝʢʦʣʠʢʦ ʠʥʩʪʠʪʫʮʠʿʘ ʩʘ ʩʚʦʿʠʤ 

ʩʘʨʘʜʥʠʮʠʤʘ ʧʦʜ ʢʦʦʨʠʜʥʘʮʠʿʦʤ ʋʧʨʘʚʝ ʟʘ ʰʫʤʝ ʠ 

ʥʘʮʠʦʥʘʣʥʦʛ ʬʦʢʘʣ ʮʝʥʪʨʘ (ʅʌʎ) ʉʨʙʠʿʝ 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 6.000  ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ 

ʛʜʝ ʩʝ ʧʨʘʪʠ ʚʠʪʘʣʥʦʩʪ ʠ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʰʫʤʘ 

ɽʚʨʦʧʝ. ʉʚʘʢʝ ʛʦʜʠʥʝ ʅʌʎ ʉʨʙʠʿʝ ʦʙʨʘʹʫʿʝ 

ʧʦʜʘʪʢʝ ʧʨʠʢʫʧˀʝʥʝ ʥʘ ʪʝʨʝʥʫ ʪʦʢʦʤ  

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ, ʩʘʯʠˁʘʚʘ ʠʟʚʝʰʪʘʿ ʠ 

ʜʦʩʪʘʚˀʘ ʛʘ ʄʠʥʠʩʪʘʨʩʪʚʫ ʧʦˀʦʧʨʠʚʨʝʜʝ, 

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.  

 

 

1. INTRODUCTION  

ICP Forests Programme (International Cooperative 

Programme on Forest Condition Monitoring) has been 

continuously performed in the Republic of Serbia since 

2003. The Level I forest condition monitoring of this 

programme is focused on the observation and assessment of 

defoliation of tree crowns on selected areas of the sample 

plots established in the Republic of Serbia, along with other 

observations according to the ICP Forests Manual. The 

system of forest condition monitoring is integrated into the 

state forestry system, with a number of institutions and their 

associates taking part in the programme. Their work is 

coordinated by the Forest Directorate and The National 

Focal Center (NFC) for the forest condition monitoring of 

the Institute of Forestry. An example of this cooperation is 

CLRTAP
5
 programme (Convention on Long-Range 

Transboundary Air Pollution), which was launched 25 years 

ago with the intention to reduce and prevent air pollution in 

Europe.  ICP Forests
6
 Programme (International 

Cooperative Programme on Forest Condition Monitoring) 

has been simultaneously performed under UNECE
7 
on 6000 

plots through monitoring vitality and health condition of 

European forests. Every year the NFC of Serbia processes 

data collected in the field during the growing season, 

compiles a report and submits it to the Ministry of 

Agriculture, Forestry, and Water Management  - Forest 

Directorate. An annual report on forest condition on the 

sample plots in Serbia is also submitted in English to the 

Programme Coordinating Center of ICP Forests (PCC
8
) in 

Hamburg, Germany. 

 

 

                                                      
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    

5
 CLRTAP ï Convention on Long ïrange Transboundary Air Pollution 

6
ICP Forests ï International Co-operatative Programme on Assessment and Monitoring of Air Pollution Effects on Forests 

7
UNECE- United Nations Economic Commission for Europe 

8
PCC of ICP Forests ï JohannHeinrich 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/
http://www.icp-forests.org/


 

 

11 

 

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 (4 x 4 km) ʫ ʮʠˀʫ ʧʦʪʧʫʥʠʿʝ ʧʨʦʮʝʥʝ ʩʪʘˁʘ 

ʥʘ ʥʘʮʠʦʥʘʣʥʦʤ ʠ ʨʝʛʠʦʥʘʣʥʦʤ ʥʠʚʦʫ. ʋ ʦʢʚʠʨʫ 

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

ʭʝʤʠʟʘʤ ʟʝʤˀʠʰʪʘ ʠ ʠʩʭʨʘʥʘ ʰʫʤʩʢʦʛ ʜʨʚʝ˂ʘ. 

2. MONITORING ACTIVITIE S - LEVEL I  

 

Level I network was established for monitoring  

the health condition of forests and their spatial and 

temporal changes on a large scale and over a specified 

time period. This level of monitoring adequately covers 

the most important forests in Europe. The Level I network 

contains approximately 6.000 monitoring or sample plots 

systemically arranged in the 16 x 16 km gridnet across 

Europe. Some countries have a denser national network 

with the aim of providing a more elaborate assessment of 

the condition at the national and regional levels. The main 

parameters to be assessed at this level are crown 

condition, chemical properties of soil and nutrition of 

forest trees. 

3. ʄɽʊʆɼɽ ʀ ʂʈʀʊɽʈʀɱʋʄʀ 

ʇʨʝʤʘ ʢʦʦʨʜʠʥʘʪʥʦʿ ʤʨʝʞʠ ʙʠʦʠʥʜʠʢʮʠʿʩʢʠʭ 

ʪʘʯʘʢʘ ʦʜʨʝʹʫʿʫ ʩʝ ʫ ʧʨʦʩʪʦʨʫ ɹʀʊ ʧʘʨʮʝʣʝ ʢʦʿʝ ʩʫ 

ʦʟʥʘʯʝʥʝ ʫ ʩʨʝʜʠʥʠ ʤʝʪʘʣʥʦʤ ʰʠʧʢʦʤ ʿʘʨʢʝ ʙʦʿʝ. 

ʋʟʦʨʮʠ ʜʨʚʝ˂ʘ ʟʘ ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʢʨʫʥʘ 

ʩʠʩʪʝʤʘʪʩʢʠ ʩʝ ʙʠʨʘʿʫ ʢʘʦ ʢʣʘʩʪʝʨ ʦʜ 4 ʤʝʩʪʘ 

(ʉʣʠʢʘ 1). 

3. METHODS AND CRITE RIA  

 

According to the coordinate grid of sample plots, 

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

color in its center. The trees sampled for the assessment 

of the crown condition are systemically selected as 4-

point cross clusters (Figure 1). 

 
ʉʣʠʢʘ 1. ʇʨʠʢʘʟ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ï 

ʢʣʘʩʪʝʨʘ ʩʘ 4 ʤʝʩʪʘ ʩʘ 6 ʩʪʘʙʘʣʘ ʠ ʧʨʠʤʝʨʦʤ 

ʠʟʤʝʰʪʘˁʘ ʫʟʦʨʘʢʘ ʜʨʚʝ˂ʘ 

Figure 1. Sample plot ï 4-point cluster with 6 

trees and an example of replacing tree specimens 

 
ʉʣʠʢʘ 2. ʂʣʘʩʝ ʧʦʢʨʦʚʥʦʩʪʠ ʢʨʫʥʘ ʧʦ ʂʨʘʬʪʫ 

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

ʧʦʪʠʰʪʝʥʝ, 5. ʫʤʠʨʫ˂ʝ 

Figure 2. Crown canopy classes after Kraft: 1. dominant, 2. 

codominant, 3. subdominant, 4. suppressed, 5. Dying 

 

ʋ ʩʤʝʨʫ ʯʝʪʠʨʠ ʛʣʘʚʥʝ ʩʪʨʘʥʝ ʩʚʝʪʘ ʥʘ 

ʫʜʘˀʝʥʦʩʪʠ ʧʦ 25 m ʦʜ ʮʝʥʪʨʘʣʥʦʛ ʤʝʩʪʘ ï ʰʠʧʢʝ, 

ʦʜʘʙʠʨʘ ʩʝ ʧʦ ʰʝʩʪ ʥʘʿʙʣʠʞʠʭ ʩʪʘʙʘʣʘ (ʫʢʫʧʥʦ 24), 

ʢʦʿʘ ʩʝ ʜʝʬʠʥʠʰʫ ʢʘʦ ʫʟʦʨʮʠ ʟʘ ʧʨʦʮʝʥʫ. ʋʟʦʨʮʠ 

ʜʨʚʝ˂ʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʚʝ ʚʨʩʪʝ ʜʨʚʝ˂ʘ, ʧʦʜ 

ʫʩʣʦʚʦʤ ʜʘ ʠʤ ʿʝ ʚʠʩʠʥʘ ʜʨʚʝʪʘ ʧʨʝʢʦ 60 cm. ʂʣʘʩʝ 

ʧʦʢʨʦʚʥʦʩʪʠ, ʧʨʝʤʘ ʩʠʩʪʝʤʫ ʂʨʘʬʪʘ (ʜʦʤʠʥʘʥʪʥʘ, 

ʢʦʜʦʤʠʥʘʥʪʥʘ, ʩʫʙʜʦʤʠʥʘʥʪʥʘ, ʧʦʪʠʰʪʝʥʘ ʠ 

ʫʤʠʨʫ˂ʘ), ʦʜʨʝʹʫʿʫ ʩʪʘʙʣʘ ʢʦʿʘ ʩʝ ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ 

Four subplots oriented along the Cardinal points  

at a distance of 25 m from the central place (the rod) are 

established. In each subplot, the 6 trees nearest to the 

subplot centre are selected as sample trees, resulting into 

24 sample trees per plot. The samples include all tree 

species with a minimum height of 60 cm. The crown 

canopy classes after Kraft (dominant, co-dominant, 

subdominant, suppressed and dying) are used as a 
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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 

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 

ʠʟʜʚʦʿʝʥʦ ʧʦ 6 ʩʪʘʙʘʣʘ ʢʦʿʘ ʩʫ ʦʙʝʣʝʞʝʥʘ 

ʙʨʦʿʝʚʠʤʘ ʦʜ 1 ʜʦ 6.  

 

3.1. ʉʪʘˁʝ ʢʨʫʥʘ 

ʋ ʦʢʚʠʨʫ ʥʘʮʠʦʥʘʣʥʦʛ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ (ʅʠʚʦ 1) ʩʪʘˁʝ ʢʨʫʥʘ ʩʝ ʧʨʝʤʘ 

ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ ʰʫʤʝ ʦʜ 2012. ʛʦʜʠʥʝ ʠʟʨʘʞʘʚʘ 

ʢʣʘʩʘʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ, ʜʦʢ ʩʝ ʧʨʦʮʝʥʘ ʧʨʦʤʝʥʝ ʙʦʿʝ 

ʠ ʢʦʤʙʠʥʦʚʘʥʘ ʧʨʦʮʝʥʘ ʦʰʪʝ˂ʝˁʘ ʚʠʰʝ ʥʝ ʨʘʜʠ. 

criterion for selecting trees, excluding trees with 

significant mechanical injury (Figure 2). The selected 

trees are permanently marked with numbers for the future 

permanent assessments. The trees which are removed due 

to management measures or for some other reasons are 

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

central point remains until the establishment of a new 

stand. 

A sample plot is a permanent observation plot. Its 

center, determined by its coordinates, is marked with a 

metal rod in the field. Six trees, marked with numbers 1-

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

the direction of the 4 cardinal points. 

 

 

3.1. Tree crown condition  

Within the framework of the national and 

transnational research (Level I) and following the 2012 

ICP Forests Manual, the tree crown condition is assessed 

by the classes of defoliation. Discoloration and combined 

damage classes are no longer included in the assessments. 

 

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

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

  ʂʣʘʩʘ 

Class 

ʉʪʝʧʝʥ ʜʝʬʦʣʠʿʘʮʠʿʝ 

Degree of defoliation 

ʇʨʦʮʝʥʘʪ ʛʫʙʠʪʢʘ 

ʣʠʰ˂ʘ/ʯʝʪʠʥʘ 

Needle / leaf loss % 

0 ʥʝʤʘ / none 0ï10% 

1 
ʩʣʘʙ (ʫʧʦʟʦʨʘʚʘʿʫ˂ʠ) / slight 

(warning) 
>10ï25% 

2 ʩʨʝʜˁʠ / moderate >25ï60% 

3 ʿʘʢ / severe >60ï100% 

4 ʩʫʚʘ ʩʪʘʙʣʘ / dead 100% 

 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʩʝ ʧʨʦʮʝˁʫʿʝ ʫ ʠʥʪʝʨʚʘʣʠʤʘ ʦʜ 

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

1). 

Defoliation is assessed in 5% intervals and it is 

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

 

4. ʇʈɸɴɽɳɽ ʉʊɸɳɸ ʐʋʄɸ ʋ ʈɽʇʋɹʃʀʎʀ 

ʉʈɹʀɱʀ 2017. ɻʆɼʀʅɽ ʅʀɺʆ 1 

ʇʨʝʤʘ ʧʨʦʛʨʘʤʫ ʨʘʜʘ ʚʠʟʫʝʣʥʦ ʦʩʤʘʪʨʘˁʝ ʥʘ 

ʪʝʨʝʥʫ ʿʝ ʠʟʚʨʰʝʥʦ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ 

ʧʨʝʤʘ ʄʘʥʫʘʣʫ ICP ʟʘ ʰʫʤʝ ʟʘ 2017. 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 ʇʨʠʨʫʯʥʠʢʫ 

ICP ʟʘ ʰʫʤʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʦʙʘʚˀʘ ʩʝ ʥʘ 

 

4. FOREST CONDITION MONITORING I N THE 

REPUBLIC OF SERBIA I N 2017 - LEVEL I  

Visual monitoring, conducted according to the 

ICP Forests Manual, was carried out in the period from 

June to the end of September 2017. It included crown 

condition assessment and determination of damage 

caused by diseases and pests. According to ICP Forests 

Manual, crown condition assessments are mandatory on 
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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 2017. 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 

ʙʠʦʠʥʜʠʢʘʮʠʿʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦʘ 1 ʠ ʅʠʚʦʘ 2 ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ ɻʝʦʛʨʘʬʩʢʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʦʤ ʩʠʩʪʝʤʫ 

ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʩʠʩʪʝʤ (ɻʀʉ) ʿʝ 

ʜʠʛʠʪʘʣʥʠ ʘʣʘʪ ʟʘ ʛʨʘʬʠʯʢʫ ʠ ʘʣʬʘʥʫʤʝʨʠʯʢʫ 

ʧʨʝʜʩʪʘʚʫ ʨʝʘʣʥʠʭ ʧʨʦʩʪʦʨʥʠʭ ʧʦʿʘʚʘ, ʤʘʥʠʧʫʣʘʮʠʿʫ 

ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʧʨʦʩʪʦʨʥʠʭ ʧʦʜʘʪʘʢʘ, ʧʨʦʩʪʦʨʥʝ 

ʘʥʘʣʠʟʝ ʠ ʤʦʜʝʣʝ. ɻʀʉ ʧʨʠʩʪʫʧ ʫ ʮʝʣʦʢʫʧʥʦʤ ʧʦʩʣʫ 

ʀʎʇ ʟʘ ʰʫʤʝ, ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ ʚʝʣʠʢʠʭ ʨʘʟʤʝʨʘ 

ʥʘ ʥʠʚʦʫ ʜʨʞʘʚʘ ʿʝ ʥʝʟʘʤʝʥˀʠʚʘ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ʘʜʝʢʚʘʪʘʥ ʧʨʠʢʘʟ ʫ ʨʝʘʣʥʦʤ ʢʦʦʨʜʠʥʘʪʥʦʤ 

ʩʠʩʪʝʤʫ ʩʚʠʭ ʧʦʜʘʪʘʢʘ. ʂʦʨʠʰ˂ʝˁʝ ɻʀʉ ʧʦʩʪʫʧʢʘ 

ʧʦʯʠˁʝ ʦʜ ʧʦʯʝʪʥʝ ʬʘʟʝ ʦʜʨʝʹʠʚʘˁʘ ʤʨʝʞʝ ʣʦʢʘʮʠʿʝ 

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˂ et 

al. 2011) ʧʦ ɻʀʉ ʧʨʦʮʝʜʫʨʠ. 

ɿʘ ʧʨʘʢʪʠʯʥʫ ɻʀʉ ʫʧʦʪʨʝʙʫ ʢʦʦʨʜʠʥʘʪʥʠ 

ʨʝʬʝʨʝʥʪʥʠ ʩʠʩʪʝʤ (ʂʈʉ) ʤʦʞʝ ʩʝ ʦʙʿʘʩʥʠʪʠ ʢʘʦ 

ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʢʦʿʠ ʿʝ ʧʦʚʝʟʘʥ ʩʘ ɿʝʤˀʦʤ ʩʘ 

ɻʝʦʜʝʪʩʢʠʤ ɼʘʪʫʤʦʤ. ʂʈʉ ʤʦʞʝ ʙʠʪʠ ɻʝʦʜʝʪʩʢʠ 

ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ ʫ ʢʦʤʝ ʩʫ ʧʦʟʠʮʠʿʝ ʜʝʬʠʥʠʩʘʥʝ 

ʛʝʦʛʨʘʬʩʢʦʤ ʜʫʞʠʥʦʤ ʠ ʰʠʨʠʥʦʤ. ʋ ʚʝ˂ʠʥʠ 

ʩʣʫʯʘʿʝʚʘ ʩʝ ʢʦʨʠʩʪʠ ʧʨʦʿʝʢʪʦʚʘʥʠ ʢʦʦʨʜʠʥʘʪʥʠ 

ʩʠʩʪʝʤ ʛʜʝ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ʧʨʝʙʘʯʝʥʝ ʫ ʨʘʚʘʥ 

ʢʦʨʠʩʪʝ˂ʠ ʄʘʧ ʧʨʦʿʝʢʮʠʿʫ. ʆʚʘʿ ʠ ʦʩʪʘʣʠ ʪʝʨʤʠʥʠ ʩʫ 

ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʥʠ ʧʦ ʤʝʹʫʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ 

(ISO 19111:2003).  

ʉʪʘʙʣʘ ʥʘ ʦʛʣʝʜʥʠʤ ʧʦˀʠʤʘ ɹʀʊ ʅʠʚʦʘ 2 ʥʘ 

ʪʝʨʠʪʦʨʠʿʠ  ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʩʫ ʛʝʦʜʝʪʩʢʠ ʩʥʠʤˀʝʥʘ 

ʠ ʫʥʝʰʝʥʘ ʫ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤ. ʅʘ ʩʣʠʮʠ 3  

ʧʨʠʢʘʟʘʥ ʿʝ ʨʘʩʧʦʨʝʜ ɹʀʊ ʪʘʯʘʢʘ ʅʠʚʦ 1 ʠ ʅʠʚʦ 2. 

ʄʘʥʠʧʫʣʘʪʠʚʥʠʤ ʧʨʠʩʪʫʧʦʤ ʫ ʦʜʛʦʚʘʨaʿ ʫ˂ʝʤ ɻʀʉ 

ʧʨʦʛʨʘʤʫ, ʩʝʣʝʢʮʠʿʦʤ ʦʜʨʝʹʝʥʝ ʪʝʤʝ ʠʣʠ ʞʝˀʝʥʦʛ 

ʧʦʜʘʪʢʘ, ʥʘ ʦʚʘʢʚʦʿ ʘʧʣʠʢʘʮʠʿʠ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʠʿʝ 

ʿʘʩʘʥ ʧʨʠʢʘʟ ʩʚʠʭ ʨʝʣʝʚʘʥʪʥʠʭ ʘʣʬʘʥʫʤʝʨʠʯʢʠʭ ʠ 

ʧʨʦʩʪʦʨʥʠʭ ʧʦʜʘʪʘʢʘ. 

 

all plots once a year. On the other hand, soil condition 

assessments and the assessment of the nutritional status of 

forest trees ï foliar analysis are carried out every ten year. 

Level I monitoring in 2017 was carried out by researchers 

and experts from the Institute of Forestry, S.E. 

`Srbijaġume`, National Parks `Djerdap`, `Kopaonik` and 

`Tara` as well as the Institute of Lowland Forestry and 

Environment, Novi Sad and S.E.`Vojvodinaġume`.  

Figure 3 shows the spatial 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 tool that provides an 

adequate representation of all data in the actual coordinate 

system.  GIS procedure is used from the initial stages of 

mapping the network of sample plots (SP) and sample 

plot marking in the field, supported by GPS (Global 

Position System) handheld devices, to the final stages of 

entering data into the GIS system, making analyses and 

models and data storing (Neveniĺ at al ., 2011). 

Coordinate Reference System (CRS) is used for 

the practical application of GIS. With the help of 

coordinate reference systems (CRS), every place on the 

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

degrees of latitude and longitude to describe a location on 

the earthôs surface. In most cases, a projected coordinate 

reference system is used. The coordinates are projected 

onto a two-dimensional plane by using a map projection. 

This and other relevant terms are precisely defined by 

international standards  (ISO 19111:2003). 

The location of trees on the Level II sample plots 

in The Republic of Serbia was specified and entered into 

the coordinate system. Figure 3 shows the spatial 

distribution of Level I and Level II sample plots. The use 

of the most appropriate GIS application can allow us to 

get a clear representation of the relevant alphanumeric 

spatial data by selecting a desired theme or a piece of 

data. 



 

 

14 

 

 

ʉʣʠʢʘ 3. ʈʘʩʧʦʨʝʜ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ ʅʠʚʦʘ1 ʠ ʅʠʚʦʘ 2 ʥʘ ʪʝʨʠʪʦʨʠʿʠ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʫ 2017 ʛʦʜʠʥʠ ï ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ 

ʩʠʩʪʝʤ ʘʧʣʠʢʘʮʠʿʘ (Orig.) 

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

Republic of Serbia in 2017 ï Geographic Information  

System application (Orig.) 
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4.1. ɹʠʦʠʥʜʠʢʘʮʠʿʩʢʝ ʪʘʯʢʝ ʅʠʚʦ 1 

ʋ ʪʦʢʫ 2017. ʛʦʜʠʥʝ ʥʘ ʩʚʠʤ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʠʟʚʨʰʝʥʘ ʿʝ ʦʮʝʥʘ ʩʪʘˁʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʝʚʠʜʝʥʪʠʨʘˁʝ ʦʰʪʝ˂ʝˁʘ ʧʦ ʪʠʧʦʚʠʤʘ. 

ɿʘ ʠʟʨʘʜʫ ʦʚʦʛ ʠʟʚʝʰʪʘʿʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʧʦʜʘʮʠ ʠʟ 

ʬʦʨʤʫʣʘʨʘ-ʟʘʧʠʩʥʠʢʘ ʢʦʿʝ ʠʩʪʨʘʞʠʚʘʯʠ ʀʥʩʪʠʪʫʪʘ ʟʘ 

ʰʫʤʘʨʩʪʚʦ - ɹʝʦʛʨʘʜ, ʀʥʩʪʠʪʫʪʘ ʟʘ ʥʠʟʠʿʩʢʦ 

ʰʫʤʘʨʩʚʦ ʠ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ - ʅʦʚʠ ʉʘʜ, ʫ ʧʨʠʩʫʩʪʚʫ 

ʩʪʨʫʯʥʠʭ ʣʠʮʘ, ʰʫʤʘʨʩʢʠʭ ʠʥʩʧʝʢʪʦʨʘ, ʰʫʤʘʨʩʢʠʭ 

ʠʥʞʝˁʝʨʘ ʠ ʪʝʭʥʠʯʘʨʘ ʥʘʜʣʝʞʥʠʭ ʟʘ ʨʝʦʥʝ, ʨʝʚʠʨʝ ʫ 

ʢʦʿʠʤʘ ʩʫ ɹʀʊ ʧʦʩʪʘʚˀʝʥʝ, ʧʦʧʫˁʘʚʘʿʫ ʥʘ ʣʠʮʫ 

ʤʝʩʪʘ. ʇʦʨʝʜ ʦʚʠʭ, ʥʘʢʦʥ ʦʙʠʣʘʩʢʘ ɹʀʊ, ʩʘʩʪʘʚˀʘʥʠ 

ʩʫ ʠ ʟʘʧʠʩʥʠʮʠ  ʦʜ ʩʪʨʘʥʝ ʥʘʜʣʝʞʥʠʭ ʰʫʤʘʨʩʢʠʭ ʠ 

ʣʦʚʥʠʭ ʠʥʩʧʝʢʪʦʨʘ, ʄʠʥʠʩʪʘʨʩʪʚʘ ʧʦˀʦʧʨʠʚʨʝʜʝ, 

ʰʫʤʘʨʩʪʚʘ ʠ ʚʦʜʦʧʨʠʚʨʝʜʝ, ʋʧʨʘʚʝ ʟʘ ʰʫʤʝ, ʛʜʝ ʩʫ ʫʟ 

ʜʘʪʫʤʝ ʦʙʠʣʘʩʢʘ ʠ ʠʤʝʥʘ ʧʨʠʩʫʪʥʠʭ, ʫʢʨʘʪʢʦ 

ʥʘʚʝʜʝʥʘ ʥʘʿʚʘʞʥʠʿʘ ʟʘʧʘʞʘˁʘ ʠ ʦʮʝʥʝ ʦ ʦʙʘʚˀʝʥʠʤ 

ʪʝʨʝʥʩʢʠʤ ʧʦʩʣʦʚʠʤʘ.  

ɼʨʞʝ˂ʠ ʩʝ ʧʨʦʛʨʘʤʘ ʨʘʜʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʨʦʧʠʩʘʥʠʤ ʥʦʨʤʘʤʘ ʠʟ ʇʨʠʨʫʯʥʠʢʘ ʫ ʪʦʢʫ 2017. 

ʛʦʜʠʥʝ ʥʘ ɹʀʊ ʦʙʘʚˀʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʠ 

ʧʨʠʢʫʧˀʝʥʠ ʩʫ ʫʟʦʨʮʠ ʟʘ ʭʝʤʠʿʩʢʫ ʘʥʘʣʠʟʫ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ. ʅʌʎ ʿʝ ʫʨʝʜʥʦ ʜʦʩʪʘʚʠʦ 

ʨʝʟʫʣʪʘʪʝ ʠ ʠʟʚʝʰʪʘʿʝ ʋʧʨʘʚʠ ʟʘ ʰʫʤʝ ʠ ʛʣʘʚʥʦʤ 

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

ʊʝʨʝʥʩʢʠ ʨʘʜ ʥʘ ʦʧʩʝʨʚʘʮʠʿʠ ʩʪʘʙʘʣʘ, ʧʨʦʮʝʥʘ 

ʩʪʘˁʘ ʢʨʫʥʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2017. 

ʛʦʜʠʥʠ  ʟʘʧʦʯʝʦ ʿʝ 12.06.2017. ʛʦʜʠʥʝ ʫ ʐɻ Ăʋʞʠʮʝñ  

ʥʘ ɹʀʊ 47, ʘ ʟʘʚʨʰʝʥ ʿʝ 30.08.2017. ʛʦʜʠʥʝ ʩʘ ɹʀʊ 36 

ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʐɻ Ă ʊʠʤʦʯʢʝ ʰʫʤʝñ ï ɹʦˀʝʚʘʮ. 

ʇʨʠʢʫʧˀʘˁʝ ʫʟʦʨʘʢʘ ʟʘ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ 

ʘʩʠʤʠʣʘʮʠʦʥʠʭ ʦʨʛʘʥʘ ʦʙʘʚˀʝʥʦ ʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 

21.09.2017. ʜʦ 11.10.2017. ʛʦʜʠʥʝ, ʩʘ 8 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʘʥʠʤ 

ʥʦʨʤʘʤʘ ʧʨʝʤʘ ʇʨʠʨʫʯʥʠʢʫ ICP ʟʘ ʰʫʤʝ. 

ʇʨʠʢʫʧˀʝʥʠ ʧʦʜʘʮʠ ʩʘ ʪʝʨʝʥʘ ʦʙʨʘʹʝʥʠ ʩʫ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʀʥʩʪʠʪʫʪʘ. 

 

4.1. Sample plots ï Level I  

During 2017, defoliation was assessed and 

damaging agents recorded and classified on all sample 

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

reports filled by researchers from the Institute of Forestry 

in Belgrade and the Institute for Lowland Forestry, Novi 

Sad in the presence of experts, forest inspectors, forest 

engineers and technicians responsible for the particular 

sample plot localities or areas. Upon visiting the sample 

plots, reports were also compiled by the competent 

forestry and hunting inspectors and by  the Forest 

Directorate of the Ministry of Agriculture, Forestry and 

Water Management. They include the date of the visit, the 

names of the attendees, the most important observations 

and the evaluation of the performed field activities.  

This year activities were, as usual, carried out in 

complete accordance with the standards of the ICP 

Forests Manual. The crown condition was assessed and 

the samples collected for the  chemical analysis of 

assimilation parts. The National Focal Center submitted 

the results and reports to the Forest Directorate and to 

PCC ICP with its headquarters in Hamburg (Annex 3).  

The field work on tree observation and crown 

condition assessment started on June 12
th
, 2017 in the FE 

`Uģice`, SP 47 and ended on August 30
th
, 2017 in the 

territory of the FE óTimoļke ġumeô ï Boljevac,  SP 36.  

The collection of samples for the chemical 

analysis of assimilation parts was carried out in the period 

from September 21
st
 to October 11

th
, 2017 on 8 sample 

plots, in accordance with the standards of the ICP Forests 

Manual. The obtained field data were processed in the 

laboratory of the Institute of Forestry. 

 

 

 

ʉʣʠʢʘ 4. ʆʙʝʣʝʞʝʥʘ ʩʪʘʙʣʘ ʥʘ ʅʠʚʦ-ʫ 1 ɹʀʊ 13 

Figure 4. Trees marked at Level I SP 13 
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ʉʣʠʢʝ 5 ʠ 6. ʉʪʘʙʣʘ ʦʙʝʣʝʞʝʥʘ ʧʣʦʯʠʮʘʤʘ, ʅʠʚʦ 1 ɹʀʊ 57 

Figures 5 and 6. Trees marked with plates, Level I SP 57 

 

 

  

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

Figures 7 and 8. Trees marked with plates, Level I SP 7 

 

 

  

ʉʣʠʢʘ 9 ʠ 10.  ʇʦʩʪʘʚˀʘˁʝ ʧʦʣʦʯʠʮʘ  ʅʠʚʦ 1. ɹʀʊ ʙʨ. 8, 

Figures 9 and 10. Marking Trees with plates, Level I SP 8 
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4.2. ɿʘʩʪʫʧˀʝʥʦʩʪ ʜʨʚʝ˂ʘ  ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ 

ʪʘʯʢʘʤʘ 

ʋ 2017. ʛʦʜʠʥʠ ʫʨʘʹʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʩʪʘˁʘ 

ʰʫʤʩʢʠʭ ʚʨʩʪʘ ʥʘ 130 ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʭ ʪʘʯʘʢʘ. 

ʇʨʦʮʝʥʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʠ ʧʨʘ˂ʝˁʝ ʦʰʪʝ˂ʝˁʘ 

ʧʨʦʫʟʨʦʢʦʚʘʥʠʭ ʙʠʦʪʠʯʢʠʤ ʠ ʘʙʠʦʪʠʯʢʠʤ ʬʘʢʪʦʨʠʤʘ 

ʠʟʚʨʰʝʥʘ ʿʝ ʥʘ ʫʢʫʧʥʦ 2923 ʩʪʘʙʘʣʘ.  

ɿʘʩʪʫʧˀʝʥʦʩʪ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʛʨʘʬʠʢʦʥʫ 

1. ɹʫʢʚʘ ʿʝ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʚʨʩʪʘ ʩʘ 839 ʩʪʘʙʘʣʘ, ʘ 

ʩʣʝʜʝ ʭʨʘʩʪʦʚʠ. ʎʝʨ ʿʝ ʟʘʩʪʫʧˀʝʥ ʩʘ 533, ʩʣʘʜʫʥ ʩʘ 

395, ʘ ʢʠʪˁʘʢ ʩʘ 199 ʩʪʘʙʘʣʘ. ɻʨʘʙ ʿʝ ʟʘʩʪʫʧˀʝʥ ʩʘ 107 

ʩʪʘʙʘʣʘ, ʘ ʦʩʪʘʣʠ ʣʠʰ˂ʘʨʠ ʩʘ ʫʢʫʧʥʦ 524 ʩʪʘʙʣʘ.  

ʆʜ ʫʢʫʧʥʦ 326 ʯʝʪʠʥʘʨʩʢʠʭ ʩʪʘʙʘʣʘ ʥʘ 

ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʿʝ ʩʤʨʯʘ 

ʩʘ 145 ʩʪʘʙʣʘ. ɱʝʣʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʩʘ 62, ʮʨʥʠ ʙʦʨ ʩʘ 

67, ʘ ʙʝʣʠ ʙʦʨ ʩʘ 52 ʩʪʘʙʣʘ.  

ɹʨʦʿ ʩʪʘʙʘʣʘ ʧʦ ʚʨʩʪʘʤʘ ʥʝʟʥʘʪʥʦ ʚʘʨʠʨʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ ʧʨʘ˂ʝˁʘ ʩʪʘˁʘ ʰʫʤʘ. 

4.2. The share of trees on the sample   plots 

In 2017, the condition of forest tree species was 

assessed on 130 sample plots.  Defoliation was assessed 

and the damage caused by biotic and abiotic agents 

monitored on 2923 trees.  

Graph 1 shows the share of trees per species on 

the sample plots.  Beech is the most common species with 

839 trees. It is followed by oak species. There are 533 

Turkey oak trees, 395 Hungarian oak trees, and 199 

sessile oak trees. There are also 107 hornbeam trees, 

while the remaining 524 trees belong to other broadleaved 

species.  

Out of 326 coniferous trees on the sample plots, 

spruce is the most common species with 145 trees. Firs  

account for 62 trees, Austrian pines for 67, and Scots 

pines for 52. 

The number of trees per species insignificantly 

varies in comparison with the figures from the previous 

year of forest condition monitoring.   

 

 

ɻʨʘʬʠʢʦʥ 1. ɿʘʩʪʫʧˀʝʥʦʩʪ ʚʨʩʪʘ ʜʨʚʝ˂ʘ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2017.ʛʦʜ. 

Graph 1. The share of trees per species on sample plots in 2017 
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4.3. ʇʨʦʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʜʨʚʝ˂ʘ ʫ 2017. ʛʦʜʠʥʠ  

ʆʮʝʥʘ ʩʪʘˁʘ ʢʨʫʥʘ ʩʪʘʙʘʣʘ ʥʝʤʘ ʟʘ ʮʠˀ 

ʫʪʚʨʹʠʚʘˁʝ ʫʟʨʦʯʥʦ-ʧʦʩʣʝʜʠʯʥʠʭ ʦʜʥʦʩʘ. ʄʝʹʫʪʠʤ, 

ʧʨʠʢʫʧˀʘˁʝ ʥʘʚʝʜʝʥʠʭ ʧʦʜʘʪʘʢʘ ʫ ʪʦʢʫ ʜʫʞʝʛ 

ʧʝʨʠʦʜʘ ʠ ˁʠʭʦʚʦ ʧʦʚʝʟʠʚʘˁʝ ʩʘ ʩʘʩʪʦʿʠʥʩʢʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʦʤʦʛʫ˂ʠ˂ʝ ʢʦʥʢʨʝʪʥʠʿʘ ʩʘʟʥʘˁʘ ʦ 

ʩʫʰʝˁʫ ʰʫʤʘ ʫ ʧʨʦʩʪʦʨʫ ʠ ʚʨʝʤʝʥʫ. ɿʘʿʝʜʥʦ ʩʘ 

ʧʦʜʘʮʠʤʘ ʦ ʢʣʠʤʘʪʩʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, 

ʜʝʧʦʟʠʮʠʿʘʤʘ ʠʟ ʘʪʤʦʩʬʝʨʝ ʠ ʜʨʫʛʠʤ (ʰʪʝʪʥʠ 

ʠʥʩʝʢʪʠ, ʬʠʪʦʧʘʪʦʛʝʥʠ ʦʨʛʘʥʠʟʤʠ, ʰʫʤʩʢʠ ʧʦʞʘʨʠ, 

ʜʠʨʝʢʪʥʠ ʘʪʤʦʩʬʝʨʩʢʠ ʫʪʠʮʘʿʠ, ʜʠʚˀʘʯ, ʛʣʦʜʘʨʠ ʠ 

ʜʨ.), ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʬʣʦʨʝ ʣʠʰʘʿʘ ʢʘʦ ʠʥʜʠʢʘʪʦʨʘ 

ʟʘʛʘʹʝʥʦʛ ʚʘʟʜʫʭʘ ʢʘʜʘ ʩʝ ʨʘʜʠ ʦ ʥʝʢʠʤ ʧʦʣʫʪʘʥʪʠʤʘ ʫ 

ʙʫʜʫ˂ʥʦʩʪʠ ˂ʝ oʤʦʛʫ˂ʠʪʠ ʩʘʛʣʝʜʘʚʘˁʝ ʟʘʚʠʩʥʦʩʪʠ 

ʚʠʪʘʣʥʦʩʪʠ ʙʠˀʘʢʘ ʦʜ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ. ʊʝʢʩʪʫʘʣʥʦ, 

ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ ʿʝ ʜʘʪ ʧʨʠʢʘʟ ʜʝʬʦʣʠʿʘʮʠʿʝ ʥʘ 

ʩʚʠʤ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 2017. ʛʦʜʠʥʠ.  

4.3 ʊhe tree crown condition assessments in 2017 

The purpose of the crown condition assessment  

is not to determine cause-effect relationships. However, 

the process of 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 dying 

both in time and in space. The data on climatic 

characteristics, atmospheric depositions, destructive 

insects, pathogenic organisms, forest fires, direct 

atmospheric effects, wild animals, rodents, or the 

distribution of lichen flora as an indicator of certain types 

of air pollution will enable us to make conclusions about 

the correlation between the plant vitality and 

environmental conditions. Defoliation on all sample plots 

in 2017 is presented in tables, graphs, and texts. 

4.3.1. ɼʝʬʦʣʠʿʘʮʠʿʘ - ʣʠʰ˂ʘʨʠ ʫ 2017. 

ʛʦʜʠʥʠ  

ʋ ʪʘʙʝʣʠ 2 ʠ ʥʘ ʛʨʘʬʠʢʦʥʫ 2 ʜʘʪʦ ʿʝ ʩʪʘˁʝ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʢʦʿʝ ʩʫ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʥʘ ʙʠʦʠʥʜʠʢʘʮʠʿʩʢʠʤ ʪʘʯʢʘʤʘ ʫ 

ʉʨʙʠʿʠ.  

ʋ 2017. ʛʦʜʠʥʠ ʛʨʘʙ ʠ ʩʣʘʜʫʥ ʩʫ ʩʝ ʧʦʢʘʟʘʣʠ 

ʢʘʦ ʥʘʿʦʪʧʦʨʥʠʿʝ ʚʨʩʪʝ, ʩʘ ʚʠʰʝ ʦʜ 80 % ʩʪʘʙʘʣʘ ʫ 

ʢʘʪʝʛʦʨʠʿʠ ʥʝʤʘ ʜʝʬʦʣʠʿʘʮʠʿʝ. ɹʝʟ ʠʢʘʢʚʠʭ ʟʥʘʢʦʚʘ 

ʜʝʬʦʣʠʿʘʮʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ 86,0 % ʩʪʘʙʘʣʘ ʛʨʘʙʘ ʠ 

80,2 % ʩʪʘʙʘʣʘ ʭʨʘʩʪʘ ʩʣʘʜʫʥʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ 

ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ, ʢʘʜʘ ʩʫ ʩʝ ʢʘʦ ʥʘʿʥʝʦʪʧʦʨʥʠʿʘ 

ʧʨʦʮʝʩʫ ʜʝʬʦʣʠʿʘʮʠʿʝ ʧʦʢʘʟʘʣʘ ʩʪʘʙʣʘ ʭʨʘʩʪʘ 

ʢʠʪˁʘʢʘ, ʫ ʪʦʢʫ 2017. ʛʦʜʠʥʝ, ʢʘʦ ʥʘʿʥʝʦʪʧʦʨʥʠʿʘ ʩʫ 

ʩʝ ʧʦʢʘʟʘʣʘ ʩʪʘʙʣʘ ʠʟ ʢʘʪʝʛʦʨʠʿʝ ʦʩʪʘʣʠ ʣʠʰ˂ʘʨʠ ʛʜʝ 

ʿʝ ʙʝʟ ʚʠʜˀʠʚʠʭ ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ ʦʩʪʘʣʦ ʩʘʤʦ 

51,5 % ʩʪʘʙʘʣʘ. ʉʘʤʦ ʥʝʰʪʦ ʤʘʣʦ ʙʦˀʠ ʧʨʦʮʝʥʘʪ 

(54,8 % ʩʪʘʙʘʣʘ ʙʝʟ ʟʥʘʢʦʚʘ ʜʝʬʦʣʠʿʘʮʠʿʝ) 

ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʥʘ ʩʪʘʙʣʠʤʘ ʭʨʘʩʪʘ ʢʠʪˁʘʢʘ.  

ʈʝʟʫʣʪʘʪʠ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʚʝʟʘʥʠʭ ʟʘ 

ʜʝʬʦʣʠʿʘʮʠʿʫ ʣʠʰ˂ʘʨʩʢʠʭ ʚʨʩʪʘ ʫ 2017. ʛʦʜʠʥʠ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʪʘʙʝʣʠ 2, ʘ ʨʘʜʠ ʿʘʩʥʠʿʝʛ ʧʨʠʢʘʟʘ ʠ ʥʘ 

ʛʨʘʬʠʢʦʥʫ 2. 

 

4.3.1. Defoliation - broadleaves in 2017 

Table 2 and Graph 2 present the state of 

defoliation of the most common  broadleaved  species on 

the sample plots in Serbia.  

In 2017, hornbeam and Hungarian oak proved to 

be the most resistant species with more than 80% of trees 

in the category of trees with no defoliation. No defoliation 

was observed in 86.0% of hornbeam trees and 80.2% of 

Hungarian oak trees.  Unlike the previous year when 

sessile oak trees were most vulnerable to defoliation, 

other broadleaved tree species were most vulnerable in 

2017 with only 51.5% of trees without any signs of 

defoliation. A slightly higher percentage (54.8% of trees 

with no signs of defoliation) was observed in sessile oak 

trees. 

The results of the processed data on defoliation of 

broadleaved species in 2017 are presented in Table 2. In 

order to provide a more illustrative data presentation, the 

same results are presented graphically (Graph 2). 
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ʊʘʙʝʣʘ 2. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʣʠʰ˂ʘʨʠ ʫ 2017. ʛʦʜʠʥʠ 

Table 2. Defoliation ï broadleaves  in 2017 

ɼʝʬʦʣʠʿʘʮʠʿʘ ʃʠʰ˂ʘʨʠ 2017 

Defoliation ï Broadleaves  in 2017 

 

ɻʨʘʙ 

Hornbeam 

ɹʫʢʚʘ 

Beech 

ʎʝʨ 

Turkey 

oak 

ʉʣʘʜʫʥ 

Hungaria

n oak 

ʂʠʪˁʘʢ 

Sessile 

oak 

ʆʩʪʘʣʠ 

ʣʠʰ˂ʘʨʠ 

Other  

broadleaves 

ʅʝʤʘ / None 86,0 77,2 69,8 80,2 54,8 51,5 

ʉʣʘʙʘ / Slight 11,2 13,0 22,1 14,2 32,2 23,5 

ʋʤʝʨʝʥʘ / Moderate 1,9 8,5 7,2 5,1 11,0 20,6 

ɱʘʢʘ / Severe 0,9 1,3 0,9 0,5 1,5 4,0 

ʄʨʪʚʦ / Dead 0,0 0,0 0,0 0,0 0,5 0,4 

 100 100 100 100 100 100 

 

 

 

 

ɻʨʘʬʠʢʦʥ 2. ɼʝʬʦʣʠʿʘʮʠʿʘ ï ʣʠʰ˂ʘʨʠ ʫ 2017. ʛʦʜʠʥʠ 

Graph 2. Defoliation ï broadleaves  in 2017 

 

 






































































































































































































































































































































































































































































































































































