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1. ����  
 

+�	����  ICP ��  ����  (��*����	
��  
�		
���#�	��  
�	����  ��  
����"�  ���"�  ����  
&��	
� ) �  ��
����#�  ������  ��  	
����  �	���������	  
	
  2003. �	
��� . +����"�  ���"�  ����  ���	�  1 	�	�  

�	�����  �  2015. �	
���  	
�	��  ��  
���������	  ��  
	������"�  �  
�	#���  
�'	����#���  �����  
�����  ��  
	
��*����  
��#�����  �� , ��	��
���#������  ��-����  
��  �����	����  ��
������  ������ , 
	��
  	�����6  
	������"�  
����  �������  ICP ��  ���� . ������  

����"�  ���"�  ����  ��  ����������  �  
�����	  
�������	  	�����"� , ���	  
�  �  
�	�����  �-�������  
���	���	  �������#���  ��  ��	���  ����
��#���  
	
  
�		��
��#��	�  �
����  ��  ����  �  �97  ������ , 
��#�	����	�  '	���  #�����  ��  
����"�  ���"�  ����  �  
���������  ��  ��������	 . +�����  	�����  ���������  ��  
CLRTAP1 
�	����  (0	����#���  	  
���	�����-�	�  

���	��  ���
����6  ����*�"� ) �	��  ��  �����	����  
��  
25 �	
���  ��  #����  
�  ��  ���"�  ���
���	  ����*�"�  
&��	
� . +�	����   ICP ��  ���� 2 ��  	
����  �  	�����  
UNECE3 ���	������	  ��  5.000  ��	��
���#�����6  
��-���  �
�  ��  
����  ������	��  �  �
��������	  ���"�  
����  &��	
� . �����  �	
���  �97  ������  	���*���  

	
����  
����
����  ��  ������  �	�	�   ������#�	�	�  

���	
� , ��-�"���  ��������  �  
	������  ��  
������������  
	�	
�����
�  �  �������  ���	���  
���
���  - �
����  ��  ���� . ��������  	  ���"�  ����  ��  
��	��
���#������  ��-����  ������  ��  �������	�  ������  
��  
	������ , ���	*�  �����  �	
��� , ,����	�  
�		�
���#�	�	�  #����� 4 
�	�����   ICP ��  ����  �	��  
��  ������  �  <������� , ����-�� .  

 
2. ��
�����
�  ����
������  ��  ����  I 
 

�����  ���	�  1 ��  �����	�����  ��  
����"�  
�
��������	�  ���"�  ����  �  "�6	��  
�	��	���  �  
���������  
�	����  ��  ���	�	�  	��	��  �  �  �	��  
��	
6	
�	�  ��������	�  
���	
� . ������  	�	�  ���	�  
�	���	�����  �
������	  
	�����  ����������  ����  �  
&��	
� . �����  ���	�  1 ��
���  
�������	  6.000 

��#���  �	���	�����  (��	��
���#�����6  ��-��� ), 
�����������  ���
	��*���6  �  �����  16 x 16 ��  ���	�  
&��	
� . �  
	��
����  �������  
	��	��  �����  
��#�	�����  �����  �  #���  
	�
�����  
�	#���  ���"�  ��  

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 is focused on 
observation and assessment of defoliation and 
discoloration of tree crowns on selected areas of the 
sample plots in the Republic of Serbia, along with 
other observations according to the ICP Forests 
Manual. The system of  forest condition monitoring is 
integrated into the state forestry environment, with a 
number of institutions and their associates taking part 
in the programme, 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 CLRTAP1 
programme (Convention on Long-Range 
Transboundary Air Pollution), which was established 
25 years ago with the aim of reducing  air pollution in 
Europe.  ICP Forests2 Programme (International 
Cooperative Programme on Forest Condition 
Monitoring) has been simultaneously performed under 
UNECE3  on 5000 plots through monitoring vitality 
and health condition of European forests. Every year 
the NFC of Serbia processes data collected in the field 
during the growing season, compiles a report and 
submits it to the Ministry of Agriculture, Forestry, and 
Water Management  - Forest 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. 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 

                                                 
1 CLRTAP – Convention on Long –range Transboundary Air Pollution 
2 ICP Forests – 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 – Johann Heinrich von Thunen – Institute, Institute for World Forestry, Programme Coordinating Centre   

    of ICP Forests, Hamburg, Germany   http://www.icp-forests.org    
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��#�	����	�  �  ����	����	�  ���	� . �  	�����  ���	�  1 

����  ��  ���
���  
�������� : ���"�  ����� , 6������  
��������  �  ��6����  �����	�  
����� . 
 
3. ��
���  �  ���
�������  
 

+����  �		�
�����	�  �����  ��	��
��#�����6  
��-���  	
��*���  ��  �  
�	��	��  ��  
��#���  �	��  ��  
	���-���  �  ���
���  ������	�  ��
�	�  �����  �	�� . 
��	�#�  
�����  ��  
�	#���  ���"�  �����  �����������  ��  
������  ��	  �������  	
  4 �����  (�����  1).  

network with the aim of providing a more elaborate 
assessment of the condition at the national and 
regional levels. Within the Level I the following 
parameters are monitored: crown condition, chemical 
properties of soil and nutrition of forest trees. 
 

3. METHODS AND CRITERIA  
 
According to the coordinate grid of sample 

plots, a sample plot is defined as a plot with a rod of a 
vivid color in its centre. The trees sampled for the 
assessment of the crown condition are systemically 
selected as 4-point cross clusters (Figure 1). 

 
�!�#�  1. +�����  ��	��
���#�����  ��-��  – 
��������  ��  4 �����  ��  6 �������  �  
�����	�  
�������"�  ��	����  
�����  
Figure 1. Sample plot – 4-point cluster with 6 
trees and an example of replacing tree 
specimens 

 

�!�#�  2. 0����  
	��	��	���  �����  
	  0��'��  

1. 
	������� , 2. �	
	�������� , 3. ���
	�������� , 4. 

	������� , 5. �������  
Figure 2. Crown canopy classes after Kraft: 1. 
Dominant, 2. codominant, 3. subdominant, 4. 
suppressed, 5. dying 

�  �����  -�����  ������  ������  �����  ��  
�
����	���  
	  25 m 	
  #�������	�  �����  – ��
�� , 
	
�����  ��  
	  ����  ��������6  �������  (���
�	  24), 
�	��  ��  
�'�����  ��	  ��	�#�  ��  
�	#��� . ��	�#�  

�����  
	
����������  ���  �����  
����� , 
	
  ���	�	�  
�  
��  ��  ������  
�����  
���	  60 cm. 0����  
	��	��	��� , 

����  �������  0��'��  (
	�������� , �	
	�������� , 
���
	�������� , 
	�������  �  ������� ), 	
��*���  
������  �	��  ��  �������  �  	����  ��  
�	#��� , ���  ���  
���-����6  ��6���-��6  	�����"�  (�����  2). ��������  
������  �����	  ��  	���-�����  ��	������  ��  ��
���  ������  

�	#��� . ������  �	��  ��  ���	"���  ��	�  ����  ���
	��"�  
���  ��  ����6  
����6  ����	�� , ����"���  ��  �	���  
������	�����  �������� . ��	���	  ��  ����	����  ���	��  
-���	�  ��-	� , 	������  ��  #��������  ��-��  
	  

	
���"�  �	��  ����	���� .  

������  	���
��  
	������  �������  ��  
��	��
���#�����  ��-�� . ����	��  ��  	
  #����� , �	��  ��  
	
��*��  ��  	��	��  �		�
�����  �  ��  ������  ��  	�������  
������	�  ��
�	� . ��  25 ������  	
  #����� , �  �  
���#�  
-�����  ������  ������  �����  	
��*���  ��  	���
��  

Four subplots oriented along the main 
compass directions at a distance of 25 m from the 
central place – the rod - are established. On each 
subplot, six trees nearest to the subplot centre are 
selected as sample trees, resulting into 24 sample trees 
per plot.The tree samples include all tree species with 
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 trees, excluding trees with 
significant mechanical injury (Figure 2). The selected 
trees are permanently marked with numbers for the 
future permanent assessments. The trees which are 
removed due to management measures or for some 
other reasons are replaced with  new ones. If a stand is 
clear-felled, the central point is kept until the 
establishment of a new stand. 

 

Sample plot is a permanent observation plot. 
Its centre, determined by its coordinates, is marked 
with a metal rod in the field. Six trees, marked with 
the numbers 1-6 are singled out at a distance of 25 m 
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	������ , ��  �	����  ��  ��
�	���	  
	  6 �������  �	��  ��  
	��������  ��	������  	
  1 
	  6.  

�%�*$  #&- �  
 

�  	�����  ��#�	����	�  �  �������#�	����	�  
���������"�  (���	  1) ���"�  �����  ��  
����  �������  
ICP ��  ����  	
  2012.�	
���  ��������  �������  

�'	����#��� , 
	�  ��  
�	#���  
�	����  �	��  �  
�	����	����  
�	#���  	�����"�  ����  ��  ��
� .  

from the centre, in the direction of the 4 cardinal 
points. 
 
 

Crown condition  
 
Within the framework of national and 

transnational research (Level I) and following the 
2012 ICP Forests Manual,  crown condition is 
assessed by the classes of defoliation.Discolouration 
and the combined damage classes are no longer 
included in the assessments. 

 

                
�/$!�  1. 0����  
�'	����#���  
����  UN/ECE �  EU �����'���#���  
  Table 1. Classes of defoliation according to UN/ECE and EU classification 

  0����  
Class 

���
��  
�'	����#���  
Degree of defoliation 

+�	#����  �������  
����� /-�����  

Needle / leaf loss % 

0 ����  / none 0–10% 

1 
����  (�
	�	�������� ) / slight 

(warning) >10–25% 

2 ���
"�  / moderate >25–60% 
3 ���  / severe >60–100% 
4 ����  ������  / dead 100% 

 

��'	����#���  ��  
�	#�"���  �  �����������  	
  
5 % �  ���
���  ��  �  5 �����  ����
���	�  	
����  (������  
1). 

Defoliation is assessed in 5% intervals and it is 
classified in 5 groups of uneven range (Table 1). 

 
4. ���	�
�  �
�
�  ����  �  ���������  

������  2015. ������  ����  1 
 

+����  
�	�����  ��
�  �������	  	������"�  ��  
������  ��  �������	  ��  �����	����  ��
������  ������  

����  �������  ICP ��  ����  ��  2015. �	
���  �  

���	
�  	
  ����  
	  �����  ��
������ . ��������  ��  

�	#���  ���"�  �����  �  �����	�����  ��  	�����"�  ��  

�����  	
  �	�����  �  ����	-��� . +����  ������  ICP 
��  ����  
�	#���  ���"�  �����  
�����  	�����  ��  ��  
����  ��-����  �����  �	
��� , 
	�  ��  
�	#���  ���"�  
��������  �  ���"�  ��6����  �����	�  
�����  – 
'	�������  �������  	�����  �����6  10 �	
��� . 
�	���	����  ��%8 -�  1 �  �����	�  2015. �	
���  
	������  ��  ���������-�  �  ����-"�#�  ���������  ��  
��������	 , 1+ „���������� “, ��#�	�����6  

���	�� , „)��
�
 “, „ 0	
�	��� “ �  „ ��� “, ���������  
��  �������	  ��������	  �  ���	���  ���
���  �	��  ��
  
�  1+ „%	��	
������� “. 

��  ���#�  3 
��  ��  
�����  ���
	��
�  
��	��
���#����6  ��-���  ���	�  1 �  ���	�  2 ��  
�����	����  ��
������  ������  �  ,�	���'��	�  

 
4. FOREST CONDITION MONITORING IN THE   
    REPUBLIC OF SERBIA IN 2015 - LEVEL I  

 
Visual monitoring, conducted according to the 

ICP Forests Manual, was carried out in the period from 
June to September 2015. It included crown condition 
assessment and determination of damage caused by 
diseases and pests. According to ICP Forests Manual, 
crown condition assessments are mandatory on all plots 
once a year, soil condition assessments every ten years, 
as well as the assessment of nutritional condition of 
forest trees – foliar analysis. Level I monitoring in 2015 
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 spatial arrangement 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 
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��'	���#�	�	�  �������  
,�	���'���  ��'	���#�	��  ������  (,�� ) ��  


��������  ����  ��  ���'�-��  �  ��'�������-��  

��
�����  ������6  
�	��	���6  
	���� , ����
���#���  
�������  ��	���  
�	��	���6  
	
����� , 
�	��	���  
�������  �  �	
��� . ,��  
�����
  �  #��	��
�	�  
	���  
�7+  ��  ���� , 
����"�  ���"�  ����  ������6  �������  
��  ���	�  
�����  ��  �����������  
�	#�
���  �	��  
	�	������  �
�������  
�����  �  �����	�  
�		�
�����	�  �������  ���6  
	
����� . 0	�����"�  
,��  
	���
��  
	-�"�  	
  
	-����  '���  	
��*���"�  
�����  �	��#���  ��	��
���#�����6  (�� ) ��-��� , 
��
�  ��  ������  �������"�  ��  ��-���  
	
���	�  
,+�  (,�	���  +	����	�  � y���� ) ��-��6  ���*���  
�  

	  ��	��  
	
�����  �  ,��  ������ , ����
�  ������� , 
�	
���  �  ��6�����"�  
	
�����  (�������  at al. 2011) 

	  ,��  
�	#�
��� . 

 

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 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 
(Neveni/  at al ., 2011). 
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�!�#�  3. ���
	��
  ��	��
���#�����6  ��-���  ���	� 1 �  ���	�  2 ��  �����	����  
��
������  ������  �  2015  �	
���  – ,�	���'���  ��'	���#�	��  

������  �
����#���  (Orig.) 
Figure 3. Spatial arrangement of Level I and Level II sample plots on the territory of The  

Republic of Serbia in 2015  – Geographic Information  
System application (Orig.) 
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$�  
�����-��  ,��  �
	�����  �		�
������  
��'�������  ������  (0�� ) �	��  ��  	��������  ��	  
�		�
������  ������  �	��  ��  
	�����  ��  $���	�  ��  
,�	
������  �����	� . 0��  �	��  ����  ,�	
�����  
�		�
������  ������  �  �	��  ��  
	��#���  
�'�������  
��	���'��	�  
����	�  �  �����	� . �  ������  
���-�����  ��  �	�����  
�	����	����  �		�
������  
������  �
�  ��  �		�
�����  
����-���  �  �����  
�	�������  ��
  
�	���#��� . 8���  �  	�����  �������  ��  

��#���	  
�'�������  
	  ��*����	
���  
����
��
���  (ISO 19111:2003).  

������  ��  	���
���  
	����  ��  ���	�  2 ��  
�����	����   ��
������  ������  ��  ��	
�����  
��������  �  �������  �  �		�
������  ������� . ��  
���#�  3  
�������  ��  ���
	��
  ��  ��-���  ���	  1 �  
���	  2. ����
���������  
�����
	�  �  	
�	��������  
,��  
�	����� , �����#��	�  	
��*���  ����  ���  
�����	�  
	
���� , ��  	����	�  �
����#���  �	��  
�  ��  

	����  �����  
�����  ���6  ����������6  
��'�������-��6  �  
�	��	���6  
	
����� . 

 
 

4.1. ���������������  
�8��  ����  1 
 
�  �	��  2015. �	
���  ��  ����  

��	��
���#������  ��-����  ��������  ��  	#���  ���"�  

�'	����#���  �  ���
������"�  	�����"�  
	  
��
	���� . $�  ����
�  	�	�  ���������  �	�������  ��  

	
�#�  ��  '	������� -��
������  �	��  ���������-�  
���������  ��  ��������	  ��	���
 , ���������  ��  
�������	  �������	  �  ���	���  ���
���  �	��  ��
 , �  

��������  ����-��6  ��#� , ��������6  ���
���	�� , 
��������6  ����"���  �  ��6��-���  ��
�����6  ��  
��	�� , ������  �  �	����  ��  ��  
	�������� , 

	
�"�����  ��  ��#�  ����� . +	��
  	��6 , ���	�  
	�������  �� , ����������  ��  �  ��
����#�   	
  ������  
��
�����  ��
����-��  ��������  ���
��#��� , �
�  ��  
��  
�����  	�������  �  �����  
�������6 , ������	  
����
���  ����������  ��
���"�  �  	#���  	  	��������  
���������  
	��	���� . 

������  ��  
�	�����  ��
� , �  �  ����
�  ��  

�	
������  �	�����  ��  �������  �  �	��  2015. 
�	
���  ��  ��  	�������  ��  
�	#���  ���"�  �����  �  

����
����  ��  ��	�#�  ��  6�������  �������  
�������#�	��6  	����� . ��#�	�����  '	���  #�����  ��  
���
�	  
	�����	  ���������  �  ���������  �
����  ��  
����  �  �����	�  ��
����  PCC ICP ��  ����  �  
<�������  (2����  3). 

 �������  ��
  ��  	
�����#���  ������� , 

�	#���  ���"�  �����  ��  ��	��
���#������  ��-���� , 
�  2015. �	
���   ��
	-�	  ��  08.06.2015. �	
���  �  3,  
�&%&���  0�(21  – 0�-��	  ��  ��  24, �  �������  ��  
03.09.2015. �	
���  ��  ��  430 ��  �����	����  3,  
��	���
 . 

Coorinate Reference System (CRS) is used for 
the practical application of GIS. With the help of 
coordinate reference systems (CRS), every place on the 
earth can be specified by a set of coordinates. It uses 
degrees of latitude and longitude to describe a location 
on the earth’s 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 3 shows the 
spatial arrangement of Level I and Level II sample plots. 
The use of the most appropriate GIS application can 
allow us to get a clear representation of the relevant 
alphanumeric spatial data by selecting  a desired theme 
or datum. 

 
 
 
 

4.1. SAMPLE PLOTS – LEVEL I 
 

In the course of 2015, defoliation was assessed 
and damaging agents recorded and classified on all 
sample plots. This report uses data from the field forms-
reports filled by researchers from the Institute of 
Forestry in Belgrade and the Institute for Lowland 
Forestry, Novi Sad in the presence of experts, forest 
inspectors, forest engineers and technicians responsible 
for the particular sample plot localities or areas. Upon 
visiting a sample plot, reports were also compiled by the 
Republic Forestry Inspectorate. They included the date 
of the visit, the names of the attendees, the most 
important observations and the evaluation of the 
performed field activities.  

 
This year activities were, as usual, carried out in 

complete accordance with the standards of the ICP 
Forests Manual. They included crown condition 
assessment and chemical analysis of assimilation parts. 
The National Focal Center submitted the results and 
reports to the Forestry Directorate, as well as to PCC 
ICP with its headquarters in Hamburg (Annex 3).  
 

Tree monitoring and crown condition assessment 
started on June 8th, 2015 in the Forest Estate `Severni 
Ku: aj-Ku: evo`, on sample plot 24 and ended on 
September 3rd , 2015 on the territory of the Forest Estate 
‘Belgrade’, SP 430.  

 
The collecton of samples for the chemical analysis 

of assimilation parts was carried out in the period from 



 

 

13

+����
��"�  ��	����  ��  6�������  �������  
�������#�	��6  	�����  	������	  ��  �  
���	
�  	
  
04.09.2015. 
	  02.10.2015., ��  20 ��	��
���#�����6  
��-��� , �  �  ����
�  ��  
�	
������  �	�����  
����  
�������  ICP ��  ���� . 

+����
����  
	
�#�  ��  ������  	���*���  ��  �  
���	���	����  ��������� . 

September 3rd to October 2nd , 2015 on 20 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 . 

 

 

�!�#�  4. ��  36 0��
	�	  (%�����  ����� ) 
Figure 4. SP 36 Kladovo (Veliki Beljan) 

 

  

�!�#�  5. ��  35 1����	��#  
Figure 5. SP 35 Jabukovac 

�!�#�  6. ��  36 (+	
����� ) 
Figure 6. SP 36 (Podvrška) 
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4.2. ���
��9����
  ����	�   ��   
       ����������������  
�8����  

 
�  2015. �	
���  ���*���  ��  
�	#���  ���"�  

������6  �����  ��  130 ��	��
���#�����6  ��-��� . 
+�	#���  
�'	����#���  �  
����"�  	�����"�  

�	���	�	����6  ��	��-���  �  ���	��-���  
'���	���� , ��������  ��  ��  ���
�	  2910 ������� .  

$����
���	��  �����  
�����  ��  
��	��
���#������  ��-����  
��������  ��  ��  
���'��	��  1. �����  ��  ��������
������  �����  ��  847 
���� a� a, �  ���
�  6����	�� . 7��  ��  �����
���  ��  503, 
���
��  ��  380, �  ���"��  ��  184 ������� . ,���  ��  
�����
���  ��  114 ������� , �  	�����  �������  ��  
���
�	  544 ������ .  

8
  ���
�	  338 -���������6  �������  ��  
��	��
���#������  ��-����  ��������
������  ��  ���-�  
��  146 ������ . 1���  ��  �����
����  ��  69, #���  �	�  ��  
67, �  ����  �	�  ��  56 ������ .  

��	�  �������  
	  �������  �������	  ������  �  
	
�	��  ��  
���6	
��  �	
���  
����"�  ���"�  ���� . 

4.2. NUMBER OF TREES ON THE SAMPLE  
       PLOTS 
 

      In 2015, 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 2910 trees.  

Graph 1 shows the number of trees per species 
on the sample plots.  Beech is the most common species  
with 847 trees. It is followed by oak species. There are 
503 Turkey oak trees, 380 Hungarian oak trees, and 184 
sessile oak trees. There are also 114 hornbeam trees, 
while the remaining 544 trees belong to other 
broadleaved species.  

Out of 338 conifers on the sample plots, the 
most common is spruce with 146 trees. Firs account for 
69 trees, Austrian pines for 67, and Scots pines for 56. 

The number of trees per species insignificantly 
varies in comparison with the figures from the previous 
year of forest condition monitoring. 

 

�&�"�#�  1. $����
���	��  �����  
�����  ��  ��	��
���#������  ��-����  
Graph 1. Number of trees per species on sample plots 
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4.3. �������  �
�
�  �����  ����	�  �  2015.                                                                                                  
        ������   
 

8#���  ���"�  �����  �������  ����  ��  #��  
����*���"�  ���	-�	 -
	���
�-��6  	
�	�� . ��*���� , 

����
��"�  ����
���6  
	
�����  �  �	��  
����  

���	
�  �  "�6	�	  
	������"�  ��  ����	�������  
����������������  	�	������  �	���������  �����"�  	  
����"�  ����  �  
�	��	��  �  ������� . $���
�	  ��  

	
�#���  	  ����������  ���������������� , 

�
	��#�����  ��  ���	�'���  �  
�����  (������  
������� , '��	
��	����  	�������� , ������  
	���� , 

�������  ���	�'�����  ���#��� , 
����- , ��	
���  �  

� .), �����
���	���  '�	��  ������  ��	  ��
����	��  
����*��	�  ���
�6�  ��
�  ��  ��
�  	  �����  
	���������  
�  ��
���	���  ��  o�	������  �����
���"�  ������	���  
������	���  ������  	
  ���	��  ���
��� .  ��������	 , 
��������  �  ���'�-��  
��  ��  
�����  
�'	����#���  ��  
����  ��	��
���#������  ��-����  �  2015. �	
��� .  
 
4.3.1. ������������  - ���	���  �  2015.  
           ������   
 

�  ������  2 �  ��  ���'��	��  2 
��	  ��  ���"�  

�'	����#���  ���������6  �����  �	��  ��  
��������
������  ��  ��	��
���#������  ��-����  �  
������ .  

�  2015. �	
���  ����  ��  
	����	  ��	  
���	�
	�����  ����� , 
	��	  87.7 % ������� , ��  ����  
��	��
���#������  ��-���� , ����  �������6  ����	��  

�'	����#��� , 
	�  ��  ����� , �������  �  ����  

�'	����#���  �������	����  ��  12.5 % ������� . ����	  
�	����  ���������  �	�����	����  ��  ��  ��������  
�����  �  6�����  ���
��� . 0�	  �  
��
6	
��6  �	
��� , 
������	������  �����  ��  6����  ���"��  �
�  ��  ���  
��
����6  ����	��  
�'	����#���  ���	  54.9 % ������� .  

���������  	���
�  
	
�����  ������6  ��  

�'�����#���  ���������6  �����  �  2015. �	
���  

��������  ��  �  ������  2., �  ��
�  
�����-�����  ������  
�  ��  ���'��	��  2. 

4.3 ASSESSMENT OF TREE CROWN  
       CONDITION IN 2015 

 
The purpose of the crown condition assessment  

was not to determine their cause-effect relationships. 
However, collecting these data over a longer time period 
and correlating them with the stand characteristics will 
give us a deeper insight into the causes of forest dying 
both in time and in space. The data on climatic 
characteristics, atmospheric depositions, destructive 
insects, pathogenic organisms, forest fires, direct 
atmospheric effects, wild animals, rodents, or the 
distribution of lichen flora as an indicator of certain 
types of air pollution, will enable us to make conclusions 
about the corellation betwen plant vitality and 
environmental conditions. Defoliation on all sample 
plots in 2015 is presented in tables, graps and texts. 
 
 
4.3.1. DEFOLIATION-BROADLEAVES IN 2015 
 

Table 2 and Graph 2 present the state of 
defoliation of the most common  broadleaved  species 
on the sample plots in Serbia.  

In 2015, hornbeam proved to be the most 
resistant species, since 87.7% of its trees on all sample 
plots were with no signs of defoliation, while slight,  
moderate and severe defoliation was observed in 12.5% 
of the trees. A slightly less favourable state was 
observed in beech and Hungarian oak trees. As it was 
the case in the previous years, the most vulnerable 
species was sessile oak, with only 54.9% of the trees 
without any signs of defoliation.  

The results of the processed data on defoiation 
of broadleaved species in 2015 are presented in Table 2. 
In order to provide more illustrative date presentation, 
the same results are presented in Graph 2. 

         
         
�/$!�  2. ��'	����#���  – �������  �  2015. �	
���  
         Table 2. Defoliation – broadleaves  in 2015 

��'	����#���  .������  2015 
Defoliation – Broadleaves  in 2015 

 
,���  

Hornbeam 
�����  
Beech 

7��  
Turkey 

oak 

���
��  
Hungarian 

oak 

0��"��  
Sessile 

oak 

8�����  
�������  

Other  
broadleaves 

����  / None 87.7 84.4 67.8 83.2 54.9 61.8 
�����  / Slight 5.3 8.6 22.1 12.9 37.5 17.1 

�������  / Moderate 3.5 3.9 8.0 1.8 6.0 12.9 
1���  / Severe 3.5 2.8 2.2 1.8 1.1 6.4 
����	  / Dead 0.0 0.2 0.0 0.3 0.5 1.8 

 100 100 100 100 100 100 
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�&�"�#�  2. ��'	����#���  – �������  �  2015. �	
���  

Graph 2. Defoliation – broadleaves  in 2015 
 

 
4.3.2. ������������  – 8�
�����  �  2015.  
           ������  
 

��'	����#���  (	��
�"�  ���  	
�
�"�  -����� ) 
�  2015. �	
���  ����  �������	����  ��  85.5 % �������  
���� , 84.3 % �������  ���-� , �  89.3 % �������  ���	��  
�	�� . 8
  	��6  
����-�	  ���
��-���6  ���������  
�����	  	
���
���  
	
�#�  	  	#���  
�'	����#���  ��  
��������  #��	��  �	�� . 0�	  �  
��
6	
��6  �	
���  �  �  
2015. �	
���  #���  �	�  ��  
	����	  
�����-�	  
���	������� . 1��	�  
�'	����#��	�  ��  ��6�����	  
11.9 %, ������	�  
�'	����#��	�  32.8 %, 

�'	����#��	�  ����	�  ����������  19.4 %, 
	�  ���	  
34.3% �������  #��	�  �	��  ����  ��6�����	  

�'	����#��	� .  

+�	���������  
�'	����#���  ��  -�����  �����  
-������� , �����
����6  ��  ��	��
���#������  
��-���� , 
��������  ��  ��������	  �  ���'�-��  (������  
3 �  ���'��	�  3). 

4.3.2. DEFOLIATION – CONIFERS IN 2015 
 
 

        Defoliation (needle loss) in 2015 was not 
registered in 85.5% of fir trees, 84.3% of spruce and 
89.3% of Scots pine trees.  The data on the defoliation 
of Austrian pine trees are the only data that significantly 
deviate from these fairly uniform results.  As it was the 
case in the previous years, Austrian pine again proved to 
be by far the most vulnerable species in 2015. 11.9% of 
Austrian pine trees were affected by severee defoliation, 
while 32.8% of them were affected by moderate 
defoliation and 19.4% by slight defoliation. Only 34.3% 
of Austrian pine trees had no signs of defoliation. 

 
               Defoliation of the four coniferous species 
occurring on the sample plots is shown in Table 3 and 
Graph 3. 
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�/$!�  3. ��'	����#���  – -�������  �  2015. �	
���  
                    Table 3. Defoliation - Conifers in 2015 

��'	����#���  (�������  2015 
Defoliation Conifers in 2015 

 
1���  
Fir 

���-�  
Spruce 

7���  �	�  
Austrian pine 

����  �	�  
Scots pine 

����  / None 85.5 84.3 34.3 89.3 
�����  / Slight 5.8 9.6 19.4 5.4 

�������  / Moderate 0.0 3.4 32.8 0.0 
1���  / Severe 7.2 0.0 11.9 3.6 
����	  / Dead 1.5 2.7 1.5 1.8 

 100 100 100 100 

 
 

 

�&�"�#�  3. ��'	����#���  – -�������  �  2015. �	
���  
Graph 3. Defoliation of  conifers in 2015 

 
 

��  	��	��  ������6  
	
�����  ���*���  ��  �  
�����  
�'	����#���  �  ������  ��  2015. �	
���  
(�����  7). ��  �����  ��  
��
�������  
�	��	���  
���
	��
  
�'	����#���  �  ������ . 

��'	����#���  ��  
�	#�"���  ��  �������  
	���
���  
	��������  (��	��
���#������  ��-���� ) 
��  ����	  �����	  
	����	 . ��  	��	��  	��6  ���
�	���  
����-�������  ��  ���
"�  ���
�	���  
�'	����#���  ��  
�����  	���
��  
	������ . �����
	��#��	�  ���
"�6  
���
�	���  
�'	����#���  ����
��6  	���
��6  

	������  
	������  ��  ��-��  ��  �����  ���
�	�����  

The collected data were used to compile a map 
of defoliation in Serbia in 2015 (Figure 7). The map 
presents a spatial distribution of defoliation in Serbia. 

Defoliation was assessed for each individual tree 
on the permanent monitring plots (sample plots). The 
obtained values were used to calculate the mean 
defoliation values for each sample plot separately. By 
interpolating the mean values of adjacent sample plots, 
we obtained the points with the same defoliation values. 
We further used isolines to connect the points with the 
same defoliation values. Isolines, in this case, indicate 
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�'	����#��� . �
���"��  	��6  ��-���  
	������  ��  
��	������  �	��  
��
��������  ����  ���
"�  �	
��"�  
���
�	���  
�'	����#���  ��  �����	����  ������ . ��  
	���  ��-��  	�	�����  ��  
�����-����  
�����  
���
	��
�  
�'	����#���  ��  �����	����  ������  �  2015. 
�	
��� . 

the same mean annual values of defoliation in Serbia. 
This way we obtained a clearer presentation of 
defoliation distribution in Serbia in 2015. 
 

 
 
 

 
 �!�#�  7. 0����  
�'	����#���  ������6  �����  
�����  ��  �����	����  ������  2015. �	
���  (O��� .) 

Figure 7. Map of defoliation of forest tree species in Serbia in 2015 (Orig.) 
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4.3.3. �������  �����  ������������  �   
           2015. ������ . 

 

�
	��
��  �������  
�'	����#���  
���  ��  �  
������  4 �  ��  ���'��	��  4. +����-�	  ��  ���
��-���  

	
�#�  	  
�	#����  
�'	����#��	�  ����6������6  
�������  -���������6  (75.4 %) �  ���������6  (74.3 %) 
����� . ��*�  ��������  �������  ���	�����  

�'	����#���	� , 
	��������  
�	#���  ��  �����	����  
�����  
�'	����#��� . 0	
  -���������6  ����� , 

�	#����  
������	���  
�	#���  �����  �  �������  

�'	����#���  ��  
�������	  ���� . 

4.3.3 OVERALL ASSESSMENT OF  
          DEFOLIATION IN 2015 

 

A comparative analysis of defoliation is 
presented in Table 4 and Graph 4. The percentages of 
trees with no signs of defoliation are quite uniform in 
conifer (75.4%) and broadleaved (74.3%) tree species. 
Broadleaved trees affected by defoliation are generally 
in the class of slight defoliation. In coniferous tree 
species, the classes of slight and moderate defoliation 
have approximately the same percentages. 

 
 
�/$!�  4. �������  	#���  
�'	����#���  �  2015. �	
��� . 

                                        Table 4. Overall assessment of defoliation in 2015 
��'	����#��� /Defoliation 

 (�������  
Conifers 

.������  
Broadleaves 

����  / None 75.4 74.3 
�����  / Slight 10.1 15.6 

������� /Moderate 8.0 6.4 
1���  / Severe 4.4 3.2 
����	  / Dead 2.1 0.5 

 100 100 

 

 
�&�"�#�  4. �������  	#���  
�'	����#���  �  2015. �	
��� . 

Graph 4. Overall assessment of defoliation in 2015 
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5. ��������  �������  ������������  �   
    �������  2004-2015 
 

+�	#����  ��	��  -�������  �  ������� , 
	  
�	
����� , ���  
�'	����#��� , ��  ����	� , ������	�  �  
���	�  
�'	����#��	� , 
��  ��  �  ��������  5�  �  5� , �  
��
�  
�����-�����  
������  �  ��  ���'��	����  5�  �  
5� .   

2������������  
�	�����  
���	
 , �	��  ��  
�	�����	����  
�  ��  �	
  -�������  �	
���  ��  ��������  

�	#������  
�'	����#���  2004. �  2005. �	
���  
	�  
��  �	
  �������  �	  2005. �  2007. �	
��� . 0	
  
-���������6  ����� , 
	���
"�  
��  �	
���  ��  ��	�	  
���
��-���  
	  ��	��	���  �������  ��6������6   ���	�  
�����	���	�  
�'	����#��� . 0	
  ���������6  ����� , 
	�#���#���  �  ��	��	���  �������  
	  
	��
����  
�����	������  
�'	����#��� , ��  ��	�	  ����  ���	  �	
  
-���������6  ����� , ��  ��  	  ���	�  
������	���  ����	  
�	�	���� . 

5. COMPARATIVE ANALYSES OF  
     DEFOLIATION FROM 2004 TO 2015 

 
          The percentage of broadleaves with none, slight, 
moderate or severe defoliation for each year in this 
period is given in Table 11 and Graph 9. 
          By looking at figures for this seven-year period of 
time, we can observe very similar values for both 
conifers and broadleaves. Conifers had the highest 
values defoliation in the categories of moderate and 
slight defoliation in 2004 and 2005, and broadleaves in 
2005 and 2007. After two years of extremely bad 
defoliation, conifers started to show an even rate of 
defoliation. Oscillations were present only in the 
categories of none and slight defoliation. Broadleaves 
showed stronger oscillations of defoliation, with the 
values being averaged in the last three years. 

 

 


�/$!�  5� . �
	��
��  �������  
�'	����#���  �  
���	
�  2004-2015 – -�������  
Table 5� . Comparative analysis of defoliation in the period 2004 – 2015 – Conifers 

��'	����#���  -�������  2004 – 2015 
Defoliation 2004 – 2015 Conifers 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
����  
None 

50.1 46.2 64.8 67.5 63.4 64.7 70.1 78.1 78.3 79 74.1 75.4 

�����  
Slight 

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

������ a 
Moderate 

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

1���  
Severe 

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

����	  
Dead 

0 0 0.6 1.5 0 0 0 0 0.3 0.3 0.6 2.1 

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

 

�/$!�  5/ . �
	��
��  �������  
�'	����#���  �  
���	
�  2004-2015 – �������  
Table 5b. Comparative analysis of defoliation in the period 2004 – 2015 – Broadleaves 

��'	����#���  �������  2004 – 2015 
Defoliation 2004 – 2015` – Broadleaves 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
����  
None 

59.5 51.3 63.8 53.5 61 68.6 66.8 68.6 70.8 63.9 68.9 74.3 

�����  
Slight 

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

������ a 
Moderate 

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

1���  
Severe 

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

����	  
Dead 

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

 100 100 100 100 100 100 100 100 100 100 100 100 
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�&�"�#�  5� . �
	��
��  �������  
�'	����#���  �  
���	
�  2004-2015- -�������  
Graph 5� . Comparative analysis of defoliation in the period from 2004 to 2015. - Conifers 

 
 

  
�&�"�#�  5/ . �
	��
��  �������  
�'	����#���  �  
���	
�  2004-2015– �������  

Graph 5b. Comparative analysis of defoliation in the period from 2004 to 2015. – Broadleaves 
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6. ��������
�  �  �������  ������� -  
    ������  ������  
 

�  �	��  2015.�	
���  ��	��	��"�  
�������#�	��6  	�����  �������	  ��  ��  20 
��	��
���#�����6  ��-���  ���	�  1. ��	��	��"�  
�������#�	��6  	�����  ��  ��
�����"�  ���"�  ��6����  
	������	  ��  ��  
	  
��  �������  ��  ����	�  
��	��
���#����	�  ��-�� . 0	�#�����#���  6�������6  
��������  �  �������#�	���  	�������  ������  �  	
  
�	��  
�  ��  ��  ����	��  ���������  �  ���	����  
�����	���  ���  ����� . ��
������������  ��	�#�  ��  
'	�������  �������  ��  �������#�	��  	�����  ��  �	�"�  
�������  ��	�"�  (����	��  �����	��� ).  

0	�#�����#���  ����	���������  ��6����  �  
�������#�	���  	�������  ���  ���	  ��������  
���	����  
������� . $�	�  �	��  �	��-���  
����	���������  ��6����  �  �����  ��
�	�  ��  ���	�  
������  ����  ����  ����  �  
�	����	� , ���"��  �  
����"��  
���	
 . 0�	  ��
������  ���"�  ��6���� , �	
  
���������6  ����� , �����  ��  �	�#�����#���  
����	���������  �  �����  ��  
	-����  '��	'���  

�	����  �	��  ����� , ��
�  ��  �  	������	  ��	��	��"�  
��  ��-����  ��  ��������	�  ����	� . 

��	�#�  -�����  -���������6  �����  ��  
��	��
���#������  ��-����  ���	�  1 ��	��	����  ��  �  
�����  ���	��"�  ������#��� . 

6. SAMPLING AND ANALYSIS OF  
    ASSIMILATION PARTS 
 

Sampling of assimilation parts was performed 
on 20 Level 1 sample plots in 2015. Sampling of leaves 
and needles for the analysis of nutritional state was 
conducted on five trees on each sample plot. The 
concentration of nutrients in the assimilation organs 
depends on whether the leaves have been developed in 
full light or in the shade. Representative samples of 
leaves and needles must be taken from the upper 
third of the crown (sun leaves). 

Concentration of macronutrients in the 
assimilation parts has strong seasonal dynamics. 
Therefore, the amount of macronutrients in the leaves of 
the same tree will be different in the spring, summer and 
autumn period. The concentration of macronutrients in 
the leaves of broadleaved species at the beginning of the 
phenophase of leaf colour change is taken as a 
representative of nutritional state. It is when the 
sampling on broadleaved sample plots was performed. 

Needles of coniferous species on the Level 1 
sample plots were sampled  during the dormancy period. 

 

��  	���	  �����6  ��	����  	
��*���  �� : 

- ���
��  N ���	
	�  
	  0���
�6�  
- ���
��  K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd 

�  B  	-�����"��  ��  ICP 
- ���
��  P �	�	�����������  
- ���
��   �   C i S ��  CHN ��������	��  

The samples were used to determine: 

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

and B by ICP method 
- Total P by colorimetry 

Total C and S on CHN analyzer 

 


�/$!�  6.  ����	��������  ��6����  �  �����  �������   
Table 6. Macronutrients in locust leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

12 ������ /Locust 409.9 24.2 16.9 1548.1 1691.3 19623.7 2575.5 15845.2 
428 ������ /Locust 420.9 23.2 18.1 1953.6 1604.2 20943.8 1605.9 10421.0 

 

 


�/$!�  7.  ����	��������  ��6����  �  �����  ������  
Table 7. Macronutrients in elm leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
429 Brest/Elm 411.0 16.3 25.2 1136.4 1908.1 17853.6 3140.5 13220.3 



 

 

23


�/$!�  8.  ����	��������  ��6����  �  �����  �����  
Table 8 .Macronutrients in beech leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

4 ����� /Beech 478.3 10.5 45.6 1158.1 1218.3 9332.2 1980.2 11180.4 
13 ����� /Beech 440.1 17.9 24.6 1322.3 1353.9 9634.7 1902.9 7900.0 
402 ����� /Beech 459.3 18.1 25.4 1232.9 1231.1 8319.1 1092.7 6868.8 
415 ����� /Beech 456.3 18.1 25.2 1338.6 1534.3 12214.5 2140.3 15446.9 
44 ����� /Beech 447.8 15.4 29.1 918.7 1315.5 8406.3 1484.3 8934.5 
48 ����� /Beech 451.4 13.2 34.3 1009.3 1119.7 5788.3 1277.1 4827.1 
57 ����� /Beech 445.6 16.1 27.7 935.3 1464.5 10498.4 1756.3 8541.5 
401 ����� /Beech 475.3 16.9 28.1 1471.8 1255.5 9162.7 1477.7 6322.7 

 

 


�/$!�  9.  ����	��������  ��6����  �  �����  #���  
Table 9. Macronutrients in Turkey oak leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

7 7�� / Turkey oak 400.5 12.5 32.0 756.1 2300.5 10435.8 1653.6 11842.9 
8 7�� / Turkey oak 460.5 13.3 34.7 1119.3 1992.1 16042.2 2892.3 12722.9 
10 7�� / Turkey oak 482.4 15.9 30.4 889.7 1949.6 11704.6 1485.3 10120.9 
15 7�� / Turkey oak 450.9 16.8 26.9 1175.7 1402.7 7475.3 2383.9 10863.6 
428 7�� / Turkey oak 446.2 13.1 34.1 823.0 1860.3 15051.1 1224.3 10185.4 

 

 


�/$!�  10.  ����	��������  ��6����  �  �����  �����  
Table 10. Macronutrients in hornbeam leaves  

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

12 ,��� /Hornbeam 444.6 15.9 27.9 1406.0 2279.7 17897.2 3912.0 11629.1 
14 ,��� /Hornbeam 427.8 15.4 27.8 1073.6 1661.5 17308.4 2721.9 8472.6 

 
 
 

�/$!�  11.  ����	��������  ��6����  �  �����  ������  
Table 11. Macronutrients in ash leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

          

15 1���� /Ash 414.3 14.8 28.0 2815.3 1094.4 23286.0 3263.5 8515.0 
Nema/No Jasen/Ash 392.5 20.7 19.0 6238.7 2133.7 29994.2 5494.8 19071.6 
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�/$!�  12.  ����	��������  ��6����  �  �����  ����  
Table 12.  Macronutrients in fir needles 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

402 1��� /Fir 485.3 9.2 52.5 804.4 1119.7 8087.5 1008.4 4852.8 
415 1��� /Fir 513.9 10.4 49.5 842.3 1249.7 7446.5 1610.5 5341.0 
401 1��� /Fir 491.3 5.8 84.8 646.5 1033.0 9113.8 923.7 4353.3 

 

 


�/$!�  13.  ����	��������  ��6����  �  �����  �����   
Table 13. Macronutrients in field maple leaves 

���  %����  
C N 

C/N 
S P Ca Mg K 

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

12 0��� /Field maple 424.1 15.6 27.2 2618.9 2079.8 21967.4 3443.8 11481.0 
14 0��� /Field maple 398.0 16.6 24.0 2192.4 1763.1 19043.6 4135.0 7848.7 
428 0��� /Field maple 427.1 13.3 32.0 2365.2 1513.2 15983.2 2424.2 12508.4 

 

 


�/$!�  14.  ����	��������  ��6����  �  �����  ��
�  
Table 14. Macronutrients in lime leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

428 .�
� /Lime 451.7 15.9 28.3 2081.5 1662.3 21687.6 2612.9 16562.8 

 

 


�/$!�  15.  ����	��������  ��6����  �  �����  
	���	�  ������  
Table 15. Macronutrients in narrow-leaved ash leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

11 +	����  ����� /Narrow-leaved ash 397.2 15.5 25.6 5453.0 2240.8 32183.2 6663.8 17225.9 
429 +	����  ����� /Narrow-leaved ash 417.7 23.9 17.5 6239.4 2350.6 32995.2 5671.6 22660.3 

 
 
 

�/$!� 16.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  �������  
Table16. Micronutrients and toxic elements in locust leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

12 ������ /Locust 160.2 285.8 29.7 31.9 11.4 54.1 1.3 
428 ������ /Locust 405.1 72.3 30.6 21.2 < LD 64.5 < LD 
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�/$!�  17.  ����	��������  ��6����  �  �����  ���
���  
Table 17. Macronutrients in Hungarian oak leaves 

��� /SP %���� /Species 
C N 

C/N 
S P Ca Mg K 

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

4 ���
�� / Hungarian oak 461.7 12.1 38.3 1231.1 1215.9 12292.2 1844.5 7280.1 
7 ���
�� / Hungarian oak 344.9 15.4 22.4 1253.4 2825.4 13154.9 2243.1 14310.0 
8 ���
�� / Hungarian oak 462.5 14.8 31.2 1058.6 2089.8 11931.8 3085.8 6882.3 
10 ���
�� / Hungarian oak 468.5 13.0 36.0 954.6 2367.0 12712.8 1990.3 10094.3 
18 ���
�� / Hungarian oak 415.9 15.3 27.2 1270.3 1657.4 16137.8 2277.5 9948.2 
19 ���
�� / Hungarian oak 429.9 14.8 29.0 956.6 1512.0 7564.3 4586.5 7890.0 
416 ���
�� / Hungarian oak 446.1 12.1 37.0 878.4 2213.3 11515.5 2171.3 7864.2 

 

 


�/$!�  18.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  ������  
Table 18. Micronutrients and toxic elements in elm leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

429 Brest/Elm 178.5 75.1 31.7 27.0 < LD 35.6 < LD 
 

 


�/$!�  19.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  �����  
Table 19. Micronutrients and toxic elements in beech leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

4 ����� /Beech 228.6 1478.2 38.6 32.0 39.3 < LD < LD 
13 ����� /Beech 208.7 204.6 31.9 35.4 < LD < LD < LD 
402 ����� /Beech 102.0 197.1 26.0 28.5 < LD < LD 0.4 
415 ����� /Beech 188.3 605.8 33.9 25.0 < LD 32.2 < LD 
44 ����� /Beech 251.8 510.3 34.8 27.2 < LD < LD < LD 
48 ����� /Beech 221.6 754.8 32.7 23.8 < LD < LD < LD 
57 ����� /Beech 187.3 397.5 31.8 24.1 < LD 12.3 < LD 
401 ����� /Beech 255.4 164.5 30.9 32.4 < LD < LD < LD 

 

 


�/$!�  20.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  #���   
Table20. Micronutrients and toxic elements in Turkey oak leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

7 7�� /Turkey oak 319.7 2370.8 29.5 24.3 < LD < LD 2.1 
8 7�� /Turkey oak 283.4 1485.4 33.9 27.9 30.0 59.9 < LD 
10 7�� /Turkey oak 304.0 675.7 32.0 39.2 < LD < LD 0.8 
15 7�� /Turkey oak 216.8 482.4 29.8 26.9 < LD < LD < LD 
428 7�� /Turkey oak 213.0 421.0 33.3 27.9 < LD 50.7 < LD 
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�/$!�  21.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  �����  
Table 21. Micronutrients and toxic elements in hornbeam leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

12 ,��� /Hornbeam 251.5 1161.0 35.4 38.6 < LD < LD 1.1 
14 ,��� /Hornebeam 349.0 1764.3 33.1 35.8 < LD < LD 0.9 

 

 


�/$!� 22.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  ������  
Table22. Micronutrients and toxic elements in ash leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

15 1���� /Ash 191.0 104.8 34.9 25.1 < LD < LD 0.3 
1���� /Ash 168.9 70.0 32.0 22.2 < LD 20.9 < LD 

 

 


�/$!�  23.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  ����  
Table23. Micronutrients and toxic elements in fir needles 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

402 1��� /Fir 123.3 148.0 29.2 30.7 < LD < LD < LD 
415 1��� /Fir 413.1 59.9 32.7 21.5 < LD < LD < LD 
401 1��� /Fir 125.0 168.1 25.1 48.6 < LD 6.2 < LD 

 

 


�/$!�  24.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  �����  
Table 24. Micronutrients and toxic elements in field maple leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

12 0��� /Field maple 234.3 1654.4 29.2 55.7 5.5 < LD 1.1 
14 0��� /Field maple 181.4 693.8 31.3 36.9 < LD < LD < LD 
428 0��� /Field maple 221.3 753.9 29.5 36.0 < LD 27.6 < LD 

 

 


�/$!�  25.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  ��
�  
Table 25. Micronutrients and toxic elements in lime leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

428 .�
� /Lime 225.9 84.3 31.6 23.4 < LD < LD < LD 
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�/$!�  26.  ����	��������  ��6����  �  �	���-��  ��������  �  �����  
	���	�  ������  
Table 26. Micronutrients and toxic elements in narrow-leaved ash leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

11 
+	����  ����� /  
Narrow-leaved ash 330.4 91.9 39.1 24.7 21.2 < LD 0.6 

429 
+	����  ����� /  
Narrow-leaved ash 219.1 74.8 41.7 32.0 < LD < LD 0.4 

 

 


�/$!�  27. ����	��������  ��6����  �  �	���-��  ��������  �  �����  ���
���  
Table 27. Micronutrients and toxic elements in Hungarian oak leaves 

��� /SP %���� /Species 
Fe Mn Cu Zn B Pb Cd 

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

4 ���
�� / 
Hungarian oak 282.3 1857.9 32.9 28.6 111.1 < LD 3.5 

7 ���
�� / 
Hungarian oak 301.8 2662.1 32.2 25.7 17.7 < LD 0.8 

8 ���
�� / 
Hungarian oak 238.6 1034.7 33.6 32.4 33.9 < LD < LD 

10 ���
�� / 
Hungarian oak 381.2 458.4 35.8 24.8 < LD 39.7 0.4 

18 ���
�� / 
Hungarian oak 178.2 573.5 27.4 24.2 13.9 21.7 0.1 

19 ���
�� / 
Hungarian oak 131.3 294.0 28.5 19.7 < LD 51.2 < LD 

416 ���
�� / 
Hungarian oak 142.1 1090.8 29.9 28.1 < LD < LD < LD 

 

 

 

 

 



 

 

Ta/$!�  28. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����   - ���	  1 
 Table 28. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Level I 

 
      
 
 

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  ��	��	��"�  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1 67 4 040915 44 09 49 20 17 20 9  

2 67 7 040915 44 18 17 19 53 08 6  

3 67 8 050915 44 26 59 20 05 10 3  

4 67 10 050915 44 26 40 19 40 50 6  

5 67 11 300915 44 35 10 19 16 34 3  

6 67 12 300915 44 35 25 19 52 47 3  

7 67 13 060915 44 09 21 19 41 12 21  

8 67 14 011015 44 43 39 19 28 23 2  

9 67 15 060515 44 09 38 20 05 14 9  

10 67 18 021015 44 01 10 20 53 15 6  

11 67 19 021015 44 09 49 20 41 13 6  

12 67 44 110915 43 43 42 20 05 37 10  

13 67 48 110915 43 52 22 20 05 31 10  

14 67 57 120915 43 52 30 20 17 09 11  

15 67 401 040915 43 54 07 19 29 37 22  

16 67 402 040915 43 54 01 19 20 40 24  

17 67 415 060915 44 07 28 20 08 16 13  

18 67 416 021015 44 39 26 19 25 25 5  

19 67 428 290915 44 29 14 20 34 55 6  

20 67 429 290915 44 20 35 20 59 06 3  
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�/$!�  29. (FOM) +	
�#�  '	�� j����6  �������  - ���	  1 
Table 29. (FOM) Datafile on foliar analysis - Level I 

��
 . �� . 
Sequence 
number 

��	�  

��#���  

Plot 
number 

��  
��	���   
Sample 

ID 

 

%����  
Species 

�����  

	-����  
�������  

Installation 
date 

�����  
���������  
�������  
End date 

N 

  mg/g 

S 

 mg/g 

P 

 mg/g 

Ca 

mg/g 

Mg  

 mg/g 

0 

mg/g 

 

C 

g/100 g 

 

Zn 

 =g/g 

Mn 

 =g/g 

Fe  

=g/g 

Cu  

=g/g 

Pb 

 =g/g 

Cd 

=g/g 

B 

=g/g 

8�����  
	
���"�  

Other 
observations 

1 4 67004 018 040915 100216 10.5 1.158 1.218 9.332 1.980 11.180 47.83 32.0 1478.2 228.6 38.6 < LD < LD 39.3  
2 4 67004 044 040915 100216 12.1 1.231 1.216 12.292 1.844 7.280 46.17 28.6 1857.9 282.3 32.9 < LD 3.5 111.1  
3 7 67007 041 040915 100216 12.5 0.756 2.300 10.436 1.654 11.843 40.05 24.3 2370.8 319.7 29.5 < LD 2.1 < LD  
4 7 67007 044 040915 100216 15.4 1.253 2.825 13.154 2.243 14.310 34.49 25.7 2662.1 301.8 32.2 < LD 0.8 17.7  
5 8 67008 041 050915 100216 13.3 1.119 1.992 16.042 2.892 12.723 46.05 27.9 1485.4 283.4 33.9 59.9 < LD 30.0  
6 8 67008 044 050915 100216 14.8 1.058 2.089 11.938 3.085 6.882 46.25 32.4 1034.7 238.6 33.6 < LD < LD 33.9  
7 10 67010 041 050915 100216 15.9 0.890 1.950 11.705 1.485 10.121 48.24 39.2 675.7 304.0 32.0 < LD 0.8 < LD  
8 10 67010 044 050915 100216 13.0 0.955 2.367 12.713 1.990 10.094 46.85 24.8 458.4 381.2 35.8 39.7 0.4 < LD  
9 11 67011 021 300915 100216 15.5 5.453 2.241 32.183 6.664 17.226 39.72 24.7 91.9 330.4 39.1 < LD 0.6 21.2  
10 12 67012 056 300915 100216 24.2 1.548 1.691 19.624 2.576 15.845 40.99 31.9 285.8 160.2 29.7 54.1 1.3 11.4  
11 12 67012 013 300915 100216 15.9 1.406 2.290 17.897 3.912 11.629 44.46 38.6 1161.0 251.5 35.4 < LD 1.1 < LD  
12 12 67012 001 300915 100216 15.6 2.619 2.080 21.967 3.444 11.481 42.41 55.7 1654.4 234.3 29.2 < LD 1.1 5.5  
13 13 67013 018 060915 100216 17.9 1.322 1.354 9.635 1.903 7.900 44.01 35.4 204.6 208.7 31.9 < LD < LD < LD  
14 14 67014 013 011015 100216 15.4 1.074 1.662 17.308 2.722 8.473 42.78 35.8 1764.3 349.0 33.1 < LD 0.9 < LD  
15 14 67014 001 011015 100216 16.6 2.192 1.763 19.044 4.135 7.849 39.8 36.9 693.8 181.4 31.3 < LD < LD < LD  
16 15 67015 041 060515 100216 16.8 1.176 1.403 7.475 2.384 10.864 45.09 26.9 482.4 216.8 29.8 < LD < LD < LD  
17 15 67015 022 060515 100216 14.8 2.815 1.094 23.286 3.264 8.515 41.43 25.1 104.8 191.0 34.9 < LD 0.3 < LD  
18 18 67018 044 021015 100216 15.3 1.270 1.657 16138 2.278 9.948 41.59 24.2 573.5 178.2 27.4 21.7 0.1 13.9  
19 19 67019 044 021015 100216 14.8 0.957 1.512 7.564 4.586 7.890 42.99 19.7 294.0 131.3 28.5 51.2 < LD < LD  
20 44 67044 018 110915 100216 15.4 0.919 1.316 8.406 1.484 8.934 44.78 27.2 510.3 251.8 34.8 < LD < LD < LD  
21 48 67048 018 110915 100216 13.2 1.009 1.120 5.788 1.277 4.827 45.14 23.8 754.8 221.6 32.7 < LD < LD < LD  
22 57 67057 018 120915 100216 16.1 0.935 1.464 10.498 1.756 8.542 44.56 24.1 397.5 187.3 31.8 12.3 < LD < LD  
23 401 67401 018 040915 100216 16.9 1.472 1.256 9.163 1.478 6.323 47.53 32.4 164.5 255.4 30.9 < LD < LD < LD  
24 401 67401 100 040915 100216 5.8 0.646 1.033 9.114 0.924 4.353 49.13 30.7 148.0 123.3 29.2 < LD < LD < LD  
25 402 67402 100 040915 100216 9.2 0.804 1.120 8.088 1.008 4.853 48.53 48.6 168.1 125.0 25.1 6.2 < LD < LD  
26 402 67402 018 040915 100216 18.1 1.233 1.231 8.319 1.093 6.869 45.93 28.5 197.1 102.0 26.0 < LD 0.4 < LD  
27 415 67415 100 060915 100216 10.4 0.842 1.250 7.446 1.610 5.341 51.39 21.5 59.9 413.1 32.7 < LD < LD < LD  
28 415 67415 018 060915 100216 18.1 1.339 1.534 12.214 2.140 15.447 45.63 25.0 605.8 188.3 33.9 32.2 < LD < LD  
29 416 67416 044 021015 100216 12.1 0.878 2.213 11.516 2.171 7.864 44.61 28.1 1090.8 142.1 29.9 < LD < LD < LD  
30 428 67428 056 290915 100216 23.2 1.954 1.604 20.944 1.606 10.421 42.09 21.2 72.3 405.1 30.6 64.5 < LD < LD  
31 428 67428 041 290915 100216 13.1 0.823 1.860 15.051 1.224 10.185 44.62 27.9 421.0 213.0 33.3 50.7 < LD < LD  
32 428 67428 0,01 290915 100216 13.3 2.365 1.513 15.983 2.424 12.508 42.8 36.0 753.9 221.3 29.5 27.6 < LD < LD  
33 428 67428 069 290915 100216 15.9 2.082 1.662 21.687 2.613 16.563 45.17 23.4 84.3 225.9 31.6 < LD < LD < LD  
34 429 67429 072 290915 100216 16.3 1.136 1.908 17.854 3.140 13.220 41.1 27.0 75.1 178.5 31.7 35.6 < LD < LD  
35 429 67429 021 290915 100216 23.9 6.239 2.350 32.995 5.672 22.660 41.77 32.0 74.8 219.1 41.7 < LD 0.4 < LD  
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���	��-��6  �  ��	��-��6  '���	��  �	��  
	�	
�  
	  
���"�"�  ������	���  
	��
���6  ������� , ����	����  �  
��  �����  �����	�  ��	������� .  

�������  (����*�  	����	� ) 	�	  �  ��
�  

��
	����  ��  ���-��  
����"�  �
��������	�  ���"�  
����  �  ���#���  ������6  ��	��-��6  �  ���	��-��6  
'���	��  ��  ���� .  

0	�����"�  ����  	
  ������  ��	���6  �  
����	�����6  �	�������  
��
������  
��
���	�  ��  

	����  	�����"�  ��  ��������  
�	���	�	����6  	
  
������  -	���� .  

����������  ���#���  ��	��-��6  �  ���	��-��6  
'���	��  ��  	�����"� ,  �������  ��   �  
�	#������  ��   
2015. �	
��� , ��
�    �����  30. 

7. TREE HEALTH STATE AND DESTRUCTIVE  
    AGENTS ON THE LEVEL I SAMPLE PLOTS IN  
    2015 

 
 

Forest ecosystems represent the basis of the  
healthy environment and the key factor of its 
conservation and improvement. Forests and woodlands 
provide a multitude of multi-purpose functions that are 
not related only to the production of wood assortments. 
Serbia is a country of numerous and diverse living 
species. It is literally abundant in biodiversity that can be 
found primarily in forest ecosystems. 

Forests make a natural resource whose 
sustainability must not be put at stake. The importance 
of forests as a constitutional category is determined in 
many national, regional and global legislative and 
regulatory documents whose implementation and respect 
provide the protection and improvement of existing 
forest resources. 

Forest ecosystems are exposed to abiotic and 
biotic agents whose synergy maintain the balance of the 
ecosystem. In addition to the positive we must not 
overlook the negative impact of harmful abiotic and 
biotic factors that reduces vitality of individual trees, 
stands and eventually the whole forest ecosystems. 

Bearing this in mind (among other things), the 
importance of monitoring the health of forests and the 
impact of harmful biotic and abiotic factors on forests 
has been recognized. 

Forest utilization by a number of different users 
is a source of damage inflicted to trees by man. 

The intensity of the impact of biotic and abiotic 
damaging agents expressed  in percentages for 2015 is 
presented in Table 30. 

 

 
 

�/$!�  30. 3����  ��  ��	��
���#������   ��-����  - ��	�  ��  �  ���	-���  
����  �����  
�����  
Table 30. Damage on the sample plots – SP number and damaging agents per tree species 

(%) 

��'	����#���  (%)/ 

Defoliation (%) 

3����  	
  

����-� / 

Damage 
caused by 
wildlife 

3����  8
   
�������� / 

Damage 
caused by 

insects 

3����  	
   
����� / 

Damage 
caused by 

fungi 

3����  	
   
���	��-��6  

������� / 

Damage caused by 
abiotic agents 

3����  	
  
(	���� / 

Anthropogenic 
damage 

3����  	
  
����� / 

Damage 
caused by 

fire 

3����  	
  
�	����	�  
����*�"� / 

Damage caused 
by local pollution 

8�����  
����� / 

Other 
damage 

$�  ���  ����� / 
All species 11,48 0,00 8,04 5,50 3,33 0,62 0,24 0,00 4,19 

$�  -������� / 
Conifers 12,78 0,00 0,30 9,47 2,66 0,30 0,00 0,00 8,58 
$�  ����  

/Fir 11,30 0,00 1,45 1,45 8,70 1,45 0,00 0,00 10,14 
$�  ���-� / 

Spruce 7,71 0,00 0,00 0,00 2,05 0,00 0,00 0,00 13,70 
$�  #���  �	� / 
Austrian pine 27,54 0,00 0,00 25,37 0,00 0,00 0,00 0,00 0,00 
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(%) 

��'	����#���  (%)/ 

Defoliation (%) 

3����  	
  

����-� / 

Damage 
caused by 
wildlife 

3����  8
   
�������� / 

Damage 
caused by 

insects 

3����  	
   
����� / 

Damage 
caused by 

fungi 

3����  	
   
���	��-��6  

������� / 

Damage caused by 
abiotic agents 

3����  	
  
(	���� / 

Anthropogenic 
damage 

3����  	
  
����� / 

Damage 
caused by 

fire 

3����  	
  
�	����	�  
����*�"� / 

Damage caused 
by local pollution 

8�����  
����� / 

Other 
damage 

$�  ����  �	� / 
Scots pine 10,14 0,00 0,00 25,00 0,00 0,00 0,00 0,00 3,57 

$�  ������� / 
Broadleaves 11,31 0,00 9,06 4,98 3,42 0,66 0,27 0,00 3,62 

$�  ���� / 
Hornbeam 7,13 0,00 0,00 2,63 0,00 0,00 0,00 0,00 6,14 
$�  ����� / 

Beech 8,10 0,00 10,63 0,07 4,13 0,01 0,83 0,00 4,37 
$�  #�� / 

Turkey oak 12,52 0,00 11,93 3,18 1,99 0,20 0,00 0,00 4,97 
$�  ���
�� / 

Hungarian oak 8,41 0,00 11,58 2,11 1,84 0,53 0,00 0,00 2,37 
$�  ���"�� / 
Sessile oak 13,31 0,00 5,43 4,35 1,63 0,00 0,00 0,00 2,72 

 
 

��	�	���	����  ��  ����	���  ��  ����	�  �����  
������6  	���
��6  
	������ , �������6  
��	��
���#�����  ��-�� , ��  �	����  ��  �����  
������#�	��  ���	��  ����  
�	#���  �
��������	�  
���"�  �  ������	���  
	��
���6 , ���
��
  ��
�	����6  
������� . 

�������������  ���	-��#�  	�����"�  ���  
�����  ��  ��	��
���#������   ��-���� , 
���  ��  �  
 �����  6. ��  ��	�  ��  ����
��  ��  �  ���	-���  
����  
�����  
����� .  �����  ��
���  ���-����  �����  
(��������
������  ��  �����  	���
���  
	����  ���	�  
I �  2015. �	
���  ��  �����	����  ��
������  ������  ���  
2+  %	��	
��� , �� . ��  �����	����  ��  �	�	�  ��  
�	�����  
�����  (16616 �  464 km). 

Biomonitoring is carried out in a dense network 
of permanent monitoring plots, called sample plots, 
where the health state and vitality of individual, pre-
selected trees is assessed every growing season. 

The identified damaging agents, or the damage 
registered on the sample plots, are given in Table 6. It 
contains sample plot number and damaging agents stated 
for each tree species. The table includes the most 
common tree species (most common in our Level I 
sample plots  in 2015 on the territory of the Republic of 
Serbia without AP Vojvodina, ie. in the area of the grid 
(16x16 and 4x4 km). 

 
 

8
  �������� / insects – 

�'	�����	�� (������ . 
��� . ���� ), ������ , 
������-� , 
������ ,
	��	�"���  & 
��	�  ��  /sample plot 
number 

8
  �����  / fungi-���  �	�� ; ���� , ������  

���� ,	�
�- a�	�� , 
����	�� , 
���
	'	�� ,	�� .
�	
 .���� , ������  
�	���� (�	�
� . ����"� )& ��	�  �� / 
sample plot number 

8
  ���	��-��6  
������� /abiotic 
agents 
 

8
  -	����  / 
human- ��6 . 
8���
�  	
  
�����-�"�  
(	������   
�	�� , 

���	�� , 
�����-���  
	���
�  )& 
��	�  �� / 
sample plot 
number 

8
  ���	��-��6  
������� /abiotic 
agents 
 

8
  �������� / insects – 

�'	�����	�� (������ . 
��� . ���� ), ������ , 
������-� , 
������ ,
	��	�"���  & 
��	�  ��  /sample plot 
number 

$�  �����   
Beech 
 

32 ������  

32 Miners 
9,13,50,52,55,58,85,9198,99,87,407,412 

412, >  7 
������� , 413 

��
	�	�� , >15 
�������  

4, 50, ��  51 
���� . 
��6���-�� . 
	�����"� , 
69,  90 

��  96-10 
�������  ���	  
	���� . 	
  

	����  (��	  �  
��  C.sativa) 

  

$�  ����   
Hornbeam   ��  55-7��������  ������          

$�  #��   
Turkey oak 

29, 34, 36 ������ , ��  
 39 � ltica quercetorum/ 
29, 34, 36 miners, on  
 39 � ltica quercetorum- 

  6,70,92     

30 ,��� , 38 
�����������  ���	� / 
30 gnarl, 38 bacterial 
tumor 

$�  ���
��  
Hungarian 
oak 

2, 17 ,20 (Torticidae), 
29, 39 �  88/ 
2, 17 ,20 (Torticidae), 
29, 39 and 88 

17, 20 Microsphaera maculiformis 
17, 20 
����	
�#��� / 
Frost bites 

    60 V.album; L.europeus 

$�  ���"��    
Sessile oak 

75, 77 ������ / 
75, 77 miners 107 Microsphaera alphitoides 

78 1���  ���� / 
78 Severe 
drought 
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$�  ����   
Fir 

  415, 418 Armillaria ostoyae  

428, 429 1���  
���� / 
428,429 Severe 
drought 

401,402 ��6 . 
	���
�  	
  
�����-�"� / 
401,402 mech. 
injuries by 
extraction 

  

$�  ���-�  
Spruce   

73,74 +	��	�"�#�  
73,74 bark beetles 419 Heterobasidion annosum  

406 ��6 . 
	���
�  	
  

�����-�"� / 
406 mech. 
injuries by 
extraction 

  

$�  #���  �	�  
Austrian pine 

419, +	��	�"�#� / 
419 bark beetles 

65 Dotistroma pini; Diprion pini     

$�  ����  �	�  
 Scots pine 

45, 59 +	��	�"�#� / 
45, 59 bark beetles 

53 Lophodermium sp. (	��  ���-����  
����� )/ 
53 Lophodermium sp. (both most common 
species) 

    

 
 

  
�!�#�  8. 1���  ��  415, 418 ; 
	�
��	  ����  �  


���	�����  ������  
	�
��	  	������  ����������  
Figure 8. Fir SP 415, 418; dead and broken trees 

completely covered with lichen 

�!�#�  9. ������  �	��# . �����  (Lepidoptera. 
Gracillaridae) 

Figure 9. Beech leaf miner (Lepidoptera. Gracillaridae) 

 

 
�	��������  �����  ��  ��  ���	�  1  ��  ����� .  

�  2015. �	
���   ������	��  ���	��6  ����  ����  ��  
�����	  ���	����   
�����6	
�	  	
  ��������  

�'	�����	�� . 0�	  �  
���6	
��6 ,  �  �  	�	�  �	
���  
�	�����	���  ��  ����  ��
�
 , ��  �����  	
  ������  �  
������ .  

 Mikiola fagi (Htg.), �������  ����  ����#� , 
������  ����  ��  �����  ����� . 3,  .���	��#  �   3,  
���"�#�  
	  	�	�  ���-���  ��  ��
������  ���  ��  	��	���  

	������  ���	  ��
�
����  �  ������  �����  	�����	  
���	����  	��	����  ��	���  ����  
	  �������#�	�	�  

	������ . 8����	  ���"�  ��  	�	�  
	
��-��  ��  ���	  �  
2014. �	
��� . ���  ��  ��  ������	  	
������  ��  
������  
�  #��	��
�	  ���"�  ����� , 	�
	��	��  ������  
����  

�����  
��	������ . 8�	  ��  	�����	  �������	  
������	��  ���	��6  ����  �  ��  ����
��  
���	
  
	�  ��  

Beech is the dominant species on theLevel I 
sample plots. In 2015, the vitality of beech forests was 
severely threatened by  defoliating insects. As in the 
past,  a weak attack of beech gall midges and beech leaf 
miners was registered. 

 

Mikiola fagi (Htg.), known as the beech gall 
midge, produces galls on  the leaves of beech trees. FE 
Leskovac and FE Ivanjica had the worst cases of the 
attack. Vast areas were invaded and beech trees 
seriously endangered by an enormous number of mines 
per assimilation area. The same situation was registered 
in this area in 2014.This will certainly affect the growth 
and the overall state of beech trees, the resistance of the 
plants to other pathogens. Furthermore, deformed and 
gall-covered leaves have seriously reduced the vitality of 
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��	��	��  ����#�  ��  ������  ���  ��  ��
�����  

������	�
� .  1������  ��  �  Hartigola annulipes Hartig 
�  ����
�	  ��  �����	�  �����  Phyllonorycter 
messaniella Zell (�����  9). ������  �	��#  �����  
(Lepidoptera. Gracillaridae) je -��� a '���	�	�� a 
����	-�� a �������6  	���
��6  ������� , ��	  ��  

	������  	������"�  ��  ��  �  �����  
	
��-����  
������  �  2015. �	
��� , ��  �� : 78, 76, 77. 

�����  Rhynchaenus fagi L. (Syn. Orchestes 
fagi L.) - ������  ������  ����� , ��  �������	���  ��  
���	���	  �� , ��  ��	����  ���	���   �������� , �  
���������  ��  ����  
	  -��  ���  ��
�
 .  

��  '�������  Cecidomidae, ����  ����#� , 	�
�  
�	������	  �����  Dryomia circinnans Girauld, -���	  ��  
�����  ��  ����-��  ����	��  6����	��  ��  �� . 8��  ����  
��-�  ��  	��  
���6	
��  ����� , ���	  ��	  ��  
	�������  
'����  
��-�#��� , ���  ��  ��  �����	��  
	
��
����  ���  
���������  '���	�	��	  ������"�  ����	��  �  ���
�  
�����  ��	�����  �  
	�����  ����
  	
���  

�'	������	��� .   

��  ��-����  ��  
	�������	�  ����	�  –
������	� , �����  ��  ��  	��  '�������  ������	��  ����  
����#�  -  Obolodiplosis robiniae Hald. ����	
��	����  
��  �����  �	��  ��  ���	��	  ����� , �  	�����"�  	
  "�  ��  
-����  �  ���	��	  ���
��������  �  2015. �	
���  ��  ��  
(�����  10). 

beech forests, which will be more obvious in the coming 
period until the number of the gall midges stabilizes or 
gets reduced by parasitoids. Hartigola annulipes Hartig 
appeared together with the beech leaf miner 
Phyllonorycter messaniella Zell (Figure (9). Beech 
mining moth (Lepidoptera. Gracillaridae) is a common 
physiological pest on beech sample trees, which was 
confirmed by the observations which were  in 2015 
carried out on the same localities in Serbia (SP 78, 76, 
77). 

Rhynchaenus fagi L. (Syn. Orchestes fagi L.), 
known as the beech leaf mining weevil, was registered 
on several sample plots, on numerous beech trees, and 
the attack was weak to severe in some areas. 

The Cecidomidae, a family of flies known as 
gall midges that often occur on the underside of oak 
leaves, in this case included the species of Dryomia 
circinnans Girauld. These galls differ from the  ones of 
the previous species only in that they are covered with 
fine hairs, but they are as harmful as the previous galls 
because they cause physiological decline of leaves and 
the young plants experience a slower growth due to the 
general deformity. 

This family includes the gall midge - 
Obolodiplosis robiniae Hald that occurred in the stands 
with  locust as the dominant tree species. This 
introduced species frequently occured and caused 
widespread and extensive damage on the sample plots in 
2015 (Figure 10). 

 
 

  
�!�#�  10.������	��  ����  ����#� - Obolodiplosis 

robiniae Hald. 0�	  �  ������  �������  Phyllonorycter 
robinie Clem.; Parectopa robiniella Clem. 

Figure 10. Locust gall midge - Obolodiplosis robiniae 
Hald. and locust leaf miner Phyllonorycter robinie 

Clem.; Parectopa robiniella Clem. 

�!�#�  11. �����	  ��
�-�	  ����
��	  	
  ����6  
6����	��6  
�'	�����	��  

Figure 11. A tree killed by early oak defoliators 
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$�  ���  6����	�� , ���  �  
����  ���������  
���� , ���	  
�  ��  ��
�  	  ��
���-���  ���  ���	��� , 
-�����  ���  ���	����� , 
	�����  ���-��  �����  

�'	�����	��  (�������  �����6  '�������  �	��  ��  
6����  ������ ). 8��  ��	'�-�	�  �����	���  ��  ����  
6�����  
	�	
�  
	  
�����-��  ���  �	�����  

�'	����#���  (�������  ����� ) (�����  11), ��	  
�������  ���  ���������6  
	���
�#� , �  ��*�  "���  �  
'���	�	��	  ������"�  �����  
	������ , 	
�	��	  
������"�  
	�	���6  ���	��  ��  
��	��"�  -����	�  ����  
�����
����6  ������6  '���	�� , ��  �	��  
�  ��
�  
'������  ��  
	��
���  ������ , 
�  �  -�����  ����	���� . 

<����	��  �	��  ��  ���-���  �  ������   ��  
��	��
���#������  ��-����  ���	�  1 ��  ���"��  
Quercus petraea (Matt.) Lieblein, #��  Q. cerris L. �  
���
�� , Q. frainetto Tenore �  �����  ��  6���������  ��  
	�	  120 �����  ��������  ���-����  ��  ��
	��  
Homoptera, Coleoptera, Diptera, Lepidoptera �  
Hymenoptera. 8��  �������  
�	  ���	��  ���  ����  
����	���  ���
�����  
�	�	
�  ��  ������  
��	����  
������  �  ��	'�-��  ��  ������  ��  
����� . ,����  ����	  
�������#�	�	  ����	 , #�����  �  �����  
�
	��� , ���
�  
���	���  �  ����-�#� , ����  �����  �	�	�� , ����	'���  
��  ���  
��  '	�������  ��	������  �  �	����  ��  
���������  "�6	��  �����  – ���� .  

8
  �	��  ��  ���	  	�	  10% 	��6  �����  
��	�	����   ����	-���  �  ��������� , �  "�6	��  

	
���#���  �   
������	��"�  	��������  �����  

	���
�#�  
	  �
��������	  ���"�  �������  �  ���-���	  
������  ����	����  �  �������  ����	������  �  
��������� . ��*�  "���  �� , ������	 , ��	�	����  
������-����   �����  -  Lymantria dispar L. (Lepidoptera: 
Lymantriidae). ��	��	��  
	
���#���  �������  ��  ��  
��	�	  ��-���  �  �����  �������  
	����"�  ��	��	���  
������  �  ���� , ��*�  
����  ��  
��	��������  (�����  
12).  	�	�  2013. �	
���  
	��	  ��  
	  ���
�#���  
������  �  �	  ��  ���	�	�  
	
��-�� , ������	�  ���	-��  
������ . 8
  ��
�  ��  
����  ��  
	�����
�#�	��  
���	
  
�
�#�'�-��  
�	����  �  6����	���  ����	�������  – 
��	��	��  
������	�
� , 
���	
��6  ����� o��6  
��
��������  �  ����#���  �������  �	��  ��  �������	  
����  ���	���� . 

,��
�  ����6  6����	��6  
�'	�����	��  -���  
���
	����  �����  �	��  �  
������	��"�  �	�	�  
���	���	  �����	
��6  �	
���  -���  
�  '���	�	���  
	��������  ������  
	�����  ����  �����
����6  
����	-��� . ��	���	  ��  �  
���"�  �	�	�����  
	����  

	  ��	��  ���"��	�  
�������  ������� , ��	
  ����  
��	�����  �  
�����-�	  ��  ���������  
�	#��  
���	
��  
	��	��  	��6  ���� . %����  -���  ����������  
����  
�����  	�����6  �������  ��  6����	��  ������-�  �  
����	�#� -����	����� . %����  �	��  ��  ���-����  �����  
��  �	����������  �
�  ��  �  
���6	
���  �	
�����  

Defoliators (leaf-feeding insects of various 
families), which are particularly dangerous in oak 
forests, can be very harmful in the forests of other 
broadleaved species as well. It doesn`t matter whether 
they are coppice or high, pure or mixed. Their trophic 
dependence on oak leaves leads to partial or total 
defoliation (loss of leaves) (Figure 11), which has a 
number of negative consequences, including  weak 
physiology of the host plant, or conditions favorable for 
the operation of a number of secondary damaging agents 
that can be fatal to some trees or even entire stand. 

Sessile oak Quercus petraea (Matt.) Lieblein, 
Turkey oak  Q. cerris L. and Hungarian oak Q. frainetto 
Tenore are the most common oak species in the forests 
of Level I sample plots. They are hosts to about 120 
species of insects usually of Homoptera, Coleoptera, 
Diptera, Lepidoptera and Hymenoptera orders. These 
insects spend a part of life or some stages in their 
development on different tree parts and depend on them 
for food. They feed on leaf assimilation tissue, flower 
and leaf buds, young shoots and twigs and suck plant 
juices. Although they are xylophagous insects, they 
make formations in which they develop their larvae - 
galls. 

          Only about 10% of these species are 
considered to be pests from the aspect of the forest 
economy. Their outreaks cause serious effects to tree 
health and considerable disturbance in the forest stands 
and plantations. The most destructive insect is certainly 
the gypsy moth Lymantria dispar L. (Lepidoptera: 
Lymantriidae). The abundance of this insect population 
can be determined in different ways and any sign of an 
increase in the number of gypsy moths in a forest calls 
for immediate measures  (Figure 12). There was an 
outbreak of gypsy moth in 2013. It affected a wide area, 
mainly in the east of Serbia. Since then, specific changes 
typical of the period following the outbreak have been 
monitored in oak stands – the abundance of parasitoids, 
as natural enemies of gypsy moths and the response of 
extremely vulnerable trees. 

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 total 
defoliation, the increment is reduced, seed production 
absent and the whole process of natural forest 
regeneration is practically 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 were recorded in previous 
years are green oak leaf roller Tortrix viridana L., 
yellow oak leaf roller - Aleimma loeflingiana L. 
(Lepidoptera: Tortricidae),; and winter moths – 
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����������  ��-�  ��
�
�  �� : ������  6����	�  ������- - 
Tortrix viridana L., ����  6����	�  ������-  - Aleimma 
loeflingiana L. (Lepidoptera: Tortricidae),; �����  
����	�����  - ����	�#�  : Colotois pennaria L., 
Agriopis spp.., ������  ����	��# - Erannis defoliaria L.. 
Alsophila spp. ����  ����	��#  - Operophtera brumata 
L. 

��   �����	�  ��	��  �������  #���  �	�����	����  
��  Cynipidae, 
	����	  �����  Neuroterus quercus 
baccarum, � ao �  ������  Ticheria ekebladella L. 3���  
���"��� , ��
���-�	�  
	�����  �  ����	�  �	�
�#�	�	�  
���"�  (��  78), ���	  
�  ��  �  
���"�  �����  ������ , �  
��	�"�  �  ��  
	
������  �������	���	  ��  
�������	  
6����	��  
�
����#�  Microsphaera alphitoides Grif.& 
Maubl (��  21)  �  
��	����  Mycosphaerella 
maculiformis. 8
  �
�������6  �����  ��  ��  
��������#�  ��  �������  �  ����  #��������  ����  

�������-��  ������  
���� . �������	���	  ��  

�������	  ���	�����6  ��	������  �  �������  ��  
�������  #��� , �  ��������  	���� . 

 

feathered thorn : Colotois pennaria L., Agriopis spp.., 
mottled umber- Erannis defoliaria L.. Alsophila spp. 
winter moth - Operophtera brumata L. 

Gall wasps (Cynipidae family),especially 
Neuroterus quercus baccarum and Ticheria ekebladella 
L.  were found on a large number of Turkey oak trees.  

Sessile oak coppice forests of poor condition 
(SP 78), recorded the presence of powdery mildew 
Microsphaera alphitoides Grif. & Maubl (SP 21) and 
disease-causing Mycosphaerella maculiformis both ) 
both on mature trees and in the crowns of young 
trees.Wood-rotting fungi were present in the form of 
decay fungi on branches or as severe brown heart rot 
that caused prismatic trunk decay. A smaller amounts of  
tumor formations and decay were also registered on the 
branches of Turkey oak. 

 

 
 

�!�#�  12. ��  46 Phellinus igniarius L. ex Fr. ��  
������  ���"���  
Figure 12. SP 46 Phellinus igniarius L. ex Fr. on a 
sessile oak tree 

�!�#�  13.  7��������  �������  
��  -����	�  
����  
�����  
Figure 13. Centre rot along the whole beech tree trunk 
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  	�����6  ��	��-��6  ���	-����  ����� , ��  


	��
���-���  �������  6�����  ��  �������	���	  

�������	  
��������6  #�����#�   - ����  (Viscum 
album L.) �  ����  �����  (Loranthus europaeus Jacq.) 
�	��  ���������  '���	�	��	  ������"�  �������  �  

	�	
�  �6  �  
��
��
	��#���  ��  ��
�
  	
����6  
������-�  
�����  �  ����	-��� . ��  
������  ���
���  

�������  ��  ���
	'	��  ��������#�  Coriolus 
versicolor (Fr.) Pil., Fomes annosus  ��	  �   #��������  
������ , �����-���6  ���	-����  (�����  16).  

3�	  ��  ��-�  
�	���	�	��-�  �	�����  ���	��6  
���� , �������	���	  ��  
	��
���-�	  
�������	  
���
	'	��  ���  #��������  �������  
��  -����	�  

����  ����� , �  ��  ��������  ���  
	���  ���
	'	��  

Other biotic destructive agents that appeared on 
individual branches of oak trees included parasitic 
flowering plants – white mistletoe (Viscum album L.) 
and yellow mistletoe (Loranthus europaeus Jacq.), 
which caused physiological weakening of the trees and 
made them susceptible to the attack of seriuos wood 
destructors and pests. Fruiting bodies of the wood-
rotting fungus Coriolus versicolor (Fr.) Pil., Fomes 
annosus as well as the heart rot caused by different 
agents were registered on  Hungarian oak trunks. 

As far as beech forest disease agents � re 
considered, sporadic occurrence of  fruiting bodies and 
heart rot was registered along the whole trunks of beech 
trees, while the fruiting bodies of  Fomes fomentarius 
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Fomes fomentarius (L.: Fr. ), (Syn. Ungulina 
fomentaria/Linn./Pat)Ungulina fomentaria. ��   
��������  �����  �������	����  ��  #��������  ������  ��  

������  (�����  13),  ���  - ����  ��  �	�� , ��  
���
���������  �����-����  ����	����  ���
�������  
�������  Cryptoccocus fagisuga L. ��	  �  �����-���  
�����  
�	���	�	��-�  �������  �  
��
����  ������� . �  
	�	����  ��-���  ��  ����	�  ���  
	���  �����6  �������  
��  ���
	'	����  Trametes versicolor ( Fr.) Pil. (Syn. 
Coriolus versicolor L. Et Fr.) Quel.). (����  ��  Nectria  
sp� ., ��
����  
	  
�	
	�	����  ������  �����6  �	��  
(�����  14). 

��  ������	�  ��	��  �������  ��  ����  	�����"�  
	
  ����"�  �  �����-�"�  �	��  
��
��������  ����  ��  
��
�
  ��	��6  ������6  ��������  �  �	����� . 

(L.: Fr. ), (Syn. Ungulina 
fomentaria/Linn./Pat)Ungulina fomentaria often 
appeared on the branch litter. Heart rot was registered on 
the trunks (Figure 13), cankers and the insect 
Cryptoccocus fagisuga L. in different stages of its 
development on the bark, as well as various decay 
causing fungi on the butt end. There were a lot of 
decayed trees, infested by the fruiting bodies of  
Trametes versicolor ( Fr.) Pil. (Syn. Coriolus versicolor 
L. Et Fr.) Quel.) in the vicinity of the beech sample 
plots. Nectria  sp� ., whose presence is easily noticed by 
brightly-coloured fruiting bodies, was also frequent. 

A certain number of trees suffered from severe 
injuries caused by felling and skidding. These injuries 
present entrance holes for a great number of insects and 
diseases. 

 

  
�!�#�  14. ��   58  Nectria  sp�  ��  ��������  �����  

(8��� . ) 
Figure 14. SP 58 Nectria  sp�  Nectria  sp�  on the beech 

branch litter 

�!�#�  15. Lophodermium seditiosum 
Minter Staley & Millar ���	-���  #�������  �  	��
�"�  

���
�6  �	�	��6  -�����  
Figure 15. Lophodermium seditiosum 

Minter Staley & Millar – the agent of pine reddening 
and needle cast 

 
��������
������  �����  ��  -���������  ����  

��  ��  ��   #���  �  ����  �	� , ���-�  �  ���� . ���	�  
	#���  �  2011. �	
���  
�����  	
  ���
�	�  ��	��  
	��������6  ������� , ��  ��  ��
�����  	�����"���   
-���  ��  ���	�  �	�����  �  ����	-��� . �  ����	������  
���-�  ��  -�������  ��  �	�����	���  	
����  
��	���  
Chrysomyxa abietis (Wallr.) Unger; (��  419 �  420): 
���  �  ��"��  	���� . ��  -�������  ���� , Cenangium 
ferruginosum Fr. (Syn. Cenangium abietis (Pegs.) Duby. 
�  Lirula nervisequa (DC ex Fr.) Darker (Syn. 
Lophodermium nervisequim (DC ex Fr.) Rehm.) 
+�������  ��  �  
	�
��	  ����  �  
���	�����  ������  

	�
��	  	������  ����������  - (�����  8) ��  
��	�  
'	�	���'��� . 
��  -�������  ���	�  �	��  
�������  ��  �����  
Dothistroma pini Hulbary; (Syn. Scirrhia pini Funk et 
Parker) �  Lophodermium pinastri, Lophodermium 

The most frequent coniferous species on the 
sample plots are Scots pine, Austrian pine, spruce and 
fir. After the assessment carried out in  2011, one fifth of 
the total number of marked trees have been visibly 
damaged by disease and pests.  A very dangerous 
pathogen - Chrysomyxa abietis (Wallr.) Unger was 
registered  on spruce needles (SP 419 and 420), but in a 
harmless number.  The needles of fir trees were affected 
by Cenangium ferruginosum Fr. (Syn. Cenangium 
abietis (Pegs.) Duby and Lirula nervisequa (DC ex Fr.) 
Darker (Syn. Lophodermium nervisequim (DC ex Fr.) 
Rehm.). There were some dead and broken trees 
completely covered with lichen – (Figure 8) shown in 
the first photo. 

The fungi Dothistroma pini Hulbary; (Syn. 
Scirrhia pini Funk et Parker) and Lophodermium 
pinastri, Lophodermium seditiosum were present on the 
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seditiosum- �������  ��
�
  (�����  15), ��	  �  
C� claneusma minus �  Sclerophoma sp. ��	  �  
��������#�  Fomitopsis pinicola (Fr.) P. Karst 

Scots pine  needles (a weak attack), as well as 
C� claneusma minus and Sclerophoma sp. and the wood-
rotting Fomitopsis pinicola (Fr.) P. Karst.  

 
 

�!�#�  16. Fomes annosus  ��	  �   #��������  ������ , 
�����-���6  ���	-����  

Figure 16. Fomes annosus  and heart rot caused by 
different agents 

�!�#�  17. Heterobasidion annosum – ���	
������  

��	���  -��������6  ���� , �����  �  
��
����  
Figure 17. Heterobasidion annosum – the most 

dangerous pathogen of coniferous forests, butt end 
 

Dothistroma pini  �����  ��  ��  

�	��	�	
��"��  -�������  #��	�  �	�� , �  2015. 
�	
���  �  �	  ����  ��
�
 . ��  -�������  ���	�  �	��  ��  

�������   Diprion pini L. �  ��  �	��  �������  	��	��  
Siricidae -�  �  ��6���-��  	�����"�  �	�� . 

Ips typographus L. �����  ��  �
�  
	��	��   ���� , 
��������  ������  ���-� , �����  18. ��  �	���	�	�  
�������  ���	  ��  ��
�  �	-���   - �����  17, �  ��  419 – 
���	
�������  
��	����  -���������6  ����	����  
�	
��� . 

8�����  ���������  �����  ��  �	����  ��  
���
��������  	�����"�  	
  �	�����  �  ����	-���  ��  
���� , ���� , �	����  ���	� , 
	����  ����� , �����  �  
����  
�	�����#� . 1����	�  ������  (Stereonychus fraxini 
Deg.) �����  ��  ��  
	���	�  ������ , ��	��
���#�����  
��-��  11.       

8�����"�  ���	��-�	�  
	�����  �� , ����*�  
	�����6  ����  ��
�������	�  
	�����  �  �������  ��  ��  
�	��  
�����  ����� , ��  
	��
���-���  �������� . 
����	
�#���  ��  �	-���� , �	�	�	  #��	�  
����	�  

���� . �  2015. �	
���  
�
�����  ��  ��	�����  �	�  	
  

	-����  ����  �  �  	�	�  �	
��� , �	��  ��  ��	��  ����� ,  

	��	  ��  
	  
��������	�  ����"�  �  ��  
��������  
���	 -6�	�	��-���  ��	�"��� , ��	  
�  ��  ����"�  
����"�  ��  ���	�  �	��#�����  
	-��	  ���  �  ������� , 
��	�	  ��  �����  ��
����	  ��  ������� . 

 

Dothistroma pini  appeared on the prevous-year 
needles of the Austrian pine in 2015, but it was only a 
weak attack. Diprion pini L was found on the needles of 
Scots pine trees and exit holes of Siricidae  and some 
mechanical injures could be seen on the bark. 

Ips typographus L. was fond on dead uprooted 
spruce trees, Figure 18. It was then easy to identify the 
most dangerous pathogen of conifer stands on the root 
system – Figure 17, SP 419. 

Other broadleaved species with injuries caused by 
diseases and pests were hornbeam, maple, sycamore, 
ash, birch and wild fruit trees. Ash weevil (Stereonychus 
fraxini Deg.) appeared on the narrow-leaved ash, sample 
plot 11. 

 
Among others, the damage caused by abiotic 

factors occurred in the form of non-parasitic gnarls on 
the bark of individual beech trees. Frost bites could be 
seen along the whole length of the trunks. Since there 
was no rain from the beginning of the summer 2015, this 
year, which was very dry in general, saw pramature leaf 
discolouration and the crowns turned yellow due to the 
chlorosis. The leaves dried out as early as August in 
some locations, although they were not rejected till 
autumn.  
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�!�#�  18. ��  419,  �������  o��	��  ��  ������  ���-�  

	��	�"���  Ips typographus (8��� .) 

Figure 18. SP 419, exit holes of the bark beetle Ips 
typographus (Orig.) on a spruce tree 

 

�!�#�  19.  ��	�  ������  Lymantria dispar L. 
(Lepidoptera: Lymantriidae) -���  ��	��	��  
	
���#���  

������	�  
Figure 19. The number of egg clusters of Lymantria 

dispar L. (Lepidoptera: Lymantriidae) make the 
population abundance measurable 
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  ������6  
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�	��	  
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�����	�  
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,���  ��
�������	�  
	�����  �������  ��  ��  

�	��  
�����  ����� . (�
�  ��  �� . 30, 96). 
����	
�#���  ��  �	-����  ��   ���������  ����� , 
�	�	�	  #��	�  
����	�  
���� . ,�	�	
�#���  ��  
��
�	�  ������  ����  
	��	��  #��	�  
����	�  
���� . 
��6���-��  	�����"�  ��6�  ��  ���"���  ���  4% 
������� . ��6���-��  	�����"�  ������  ���"���  
�������  ��  
�����	�  	����"�  �  �����-�"�  ������  

�����	�  ��-� .  ����	
�#���  �  
����  ��6���-��  
	�����"�  
	��	��  ��  3 �� . 

��  ����  �������  ����  
�������	  ���	  #���"�  
��	�� , �  
	  ��������  ��  
���6	
��6  �	
��� , ���  ��  

 
Anthropogenic and other abiotic damage 

 
The damage caused by skidding and logging was 

registered on beech trees on 7 SP where entire quadrants 
were missing, The damage caused by abiotic agents also 
included injuries of unknown origin and bark scorch in a 
dozen of trees. Mechanical injuries caused by forest 
birds were detected on spruce trees (SP420). Mechanical 
damage was registered on a dozen of investigated oak 
trees per plot. It was caused by human activities, such as 
felling and extraction of trees. These injuries represent a 
potential threat since they make entrance to many 
harmful disease-causing insects and fungi. 

 
Abiotic injuries 

 
Non-parasitic gnarls were found on the bark of 

beech tree trunks (SP 30, SP 96). Frost bites could be 
seen along the whole length of beech tree trunks. There 
was a thunder bite on one fir tree. It affected the whole 
trunk. Mechanical injuries of tree tops affected 4% of 
sessile oak trees. They were caused by human activities, 
i.e. during the felling and extraction. Frostbites and other 
mechanical injuries were registered on 3 SP.  

Strong resin bleeding was detected on several fir 
trees. The experience tells us that such trees die within a 
year.  Usnea barbata lichen organisms were abundant 
and their presence points to healthy living conditions. 
There were some dead and broken trees completely 
covered with lichen. 

Ice breakages were frequent in 2015. They 
occurred in the periods of severe frosts, preceded by 
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������  ��  ��  ����
��  �	
���  	������ . �  �����	�  
	����  
�������   ��  ��������  - Usnea barbata, �	��  
��  	
���  �
���	�  �������� . +�������  ��  �  
	�
��	  
����  �  
���	�����  ������  
	�
��	  	������  
���������� . 

$�  2015. �	
���  ������������-��  ��  
��
	�	�� , �������  �  
���	
���  ���	�  �����  �	�  ��  

���6	
���  
�
�����  (��  ������  ��  �  ���	-�	�  
������ , �
�  ��  �� . 70). 

�  2015. �	
���  
	��	  ��  
	  ������"�  
������6  
	����  ��  ���	���	  ��  (�
�  ��  �� . 96), 

�  ��  	�	  ��	  ��
��  	
  '���	��  �	��  ��  �����������  
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����  	
�����	�  �������#�	��6  	����� .� ���	�  
�	�� , 
	�������  	�����  
�	������  ������#��� , �  �  
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��	�	���� -
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8#���  ���"�  ��	�"�  �������  	��6������  ��  
	
��*���"�  ���
���  
�'	����#���  ��	  
	�������  
����"�  �������#�	��6  	����� , ����"�  – ����"�"�  
������� , ������  ������� , �����  ��	�"� , ��
���	��  
��	�"�  �  �����
������	��  ����� .  ��	*�  ��  ��  
��
�	����  ��������  
�����	����  	�����"� . $�  ����	  
�����	  �	
  �	��  ��  �	-��	  	�����"�  
���  ��  �	��#��� , 
���
�	� , ���	�  �  ����������  	�����"� . +	��	��  
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���  ����
  ����	�  ����"�  �������  ���	�  2012. �   

��
�����  ��  
��  �����  ���	�	�	����  ���	-��#��� .  

��  ��-����  ��  ���	  
������	  
�������	  

	��	�"��� , �	��  ��  �����
����  ����	-���  �  
��
�
���  �	�����  �  '���	�	���  	��������  ������ . 
��*���� , ��	���	  ��  ��
�
����  ������  ��  ���	�� , 

	��	�"�#�  ��  ����  �  ����	����  �  ��  	�����  �
����  
������ . �  	�����  ���	���	  ��-���   (���  
�����	  

�����
���6  ������� ) �	�����	���	  ��  
	�
��	  
����"�  �������  �  �����  ��  	
�
���	�  �	�	�  �  �����  
��
�
	�  
	��	�"��� . 

rainfall (on most sample plots in eastern Serbia, e.g. SP 
70). 

Several sample plots (e.g. SP 96) faced forest fires 
in 2015, so this was one of the factors that led to 
complete absence of assimilation parts. After the fire, 
the affected areas were colonized by pioneer vegetation, 
and in succession invasive species (blackberry) or less 
productive species were more successful. 

 he assessment of the tree crown condition 
included the assessment of defoliation as an indicator of 
the loss of assimilation parts, tree removal or mortality, 
tree status, crown shading, crown visibility, foliage 
transparency. The damage was also identified on the 
selected trees. The assessment of damage consisted of 
tree location determination, symptom description and 
quantification of symptoms (extent) for each tree with 
visible damage. There has been a visible trend of mild 
tree decline since 2012. It is attributed mainly to 
entomological causes. 

The presence of bark beetles was also registered on 
the sample plots. Bark beetles are secondary pests and 
attack diseased and physiologically weakened trees. 
However, if the infected trees are not removed, bark 
beetles spread in circles and attack the adjacent healthy 
trees. A few sample plots had circles (beyond the 
examined trees) of completely infected trees with fallen 
bark and a severe attack of bark beetles. 
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Figure 20-23. Severe attack of bark beetles on SP2 Kopaonik – 13.11.2015 

 
 
 
 
 



 

 

41

8. �����
���  �����
����
���  ��  2015.  
    ������  ��  
���
�����  ������  
 

� �!�'�  '�.$  2014/2015. 1�2� $  

�  �����  
���  ������  ����  2014/2015. �	
���  
��  ����  �	
��  �  ��	��  ����� . �  +	����  ��  
�������	���  �����"�  ��	�  ������6  
���  	
  ��
  

	��	��  ����"�  ��  �	�  �����#� . �������	���  ��  ��
��  
�	
�	���  �����  �  �����  
���  ����� . 

���
"�  ���
�������  ���
�6�  �  �	��  ����  
����  ��  �  ���������  	
  0,9º�  �  +	����  
	  4,2º�  �  
��	���
� , �  �  
���������  
��
�����  	
  -3,5º�  ��  
0	
�	����  
	  -0,5º�  ��  $�����	�� . �������  
�����  
���
�������  �  �	��  ����  ��������  ��  24. 
�#�����  �  
$���-���  �  ���	����  ��  19,1º� .  

��	�  ��
���6  
��� , ��  ���������	�  
����	�  
���
������	�  ���	�  	
  0ºC, ��	  ��  �  ���������  	
  

��  �  .	���#�  �  ��	���
�  
	  13 
���  �  
������	����
� , �  �  
���������  ���������  ��  
�������	���	  	
  24 ��
���  
���  ��  $�����	��  
	  42 

���  ��  7��	�  %�6�  �  0	
�	���� . $���������  ��	�  
��
���6  
���  ��  ��	  	
  
��  
	  13 
���  ��"�  	
  

�	��-�	�  ��	��  ��  ������  ���	�� . 

�������  ���
�������  �  �	��  ����  ��������  ��  
�  �����#�  1. �������  �  ���	����  ��   -26,2º� . 

��	�  ������6  
��� , ��  ��������	�  
���
������	�  ���	�  	
  0º� , ��	  ��  �  ���������  	
  
26 �  ��	���
�  
	  57 
���  �  $���-��� , �  ��  
��������  
	
  66 ��  $�����	��  
	  80 
���  ��  0	
�	���� . ��	�  
������6  
���  ��  	
  ��
��  
	  28 
���  ��"�  	
  

�	��-�	�  ��	��  ��  ���� . �  +	����  ��  �������	���  
�����"�  ��	�  ������6  
���  	
  ��
  
	��	��  ����"�  ��  
�	�  �����#� . 8��  ����  ��  ���������	  56 ������6  
���  
�  +	���� , �  ������  �������  ��	��  ������6  
���  ��  
���������  1955. �	
���  �  ���	��	  ��  58 
��� . 

�  ��	���
�  ��  �	�	�  �����  
���  �����	�  

���	
�  ���
"� , ����������  �  ���������  
���
�������  ���
�6�  ����  ����
  �����	
��"��  

�	���� . ��
	
  
�	����  ��  ����  ������  
�#�����  �  

	-���	�  ������� , ��	  �  ���
��	�  '������� . 

 	�	�  ������  ���	��  �  �����  
���  ������  
���������  ��  ��
��  �	
�	���  ����� , 
	�  ��  
��  
�	
�	���  ������  �������	����  �  ���
������	�  
+����#�  �  ��  7��	�  %�6� . ��  �����  ��	��  ,�  
�����#�  �	
�	���  �����  ��  �������	���  ���
��	�  
�������  2015. �	
��� . �  ���	����  �  $���-���  �	�	�  
������  ���	��  ����  ���������  ����
��  �	
�	���  
����� . ���
���  �	
�	���  �����  ��  �������	���  �  
0����
�  �  $��"�����  �  �����	  ��  13 
��� . 

8
  29. 
�#�����  
	  2. �������  ��  ���	���	  
,�  �����#�  (��	���
 , %����	  ,��
���� , 
���
�������  +������ , 0�����	 , +	���� , $�����	� , 
7���  %�6 �  0	
�	��� ) ���������  ��  ��
��  6��
��  
����� . 

8. CHARACTERISTICS OF CLIMATE IN SERBIA 
IN 2015 

 
 

Analysis of the winter 2014/2015 in Serbia 
 
In most parts of Serbia the winter 2014/2015 

was warm and very rainy. Po�ega recorded the lowest 
number of frost days in the history of temperature 
recording at that weather station. There was one heat 
wave in much of the country. 

The mean air temperature during the winter was 
in the range from 0.9ºC in Po�ega to 4.2ºC in Belgrade, 
and in the mountains from -3.5ºC on Kopaonik to -0.5ºC 
on Zlatibor. The highest daily winter temperature of 19.1 
º�  was measured on December 24th in Zaje: ar. 

The number of ice days, with the maximum 
temperature of 0ºC, ranged from 5 in Loznica and 
Belgrade to 13 days in Dimitrovgrad. In mountainous 
regions, 24 ice days were registered on Zlatibor and 42 
days on Crni Vrh and Kopaonik. The recorded number 
of ice days was between 5 and 13 days below the 
average number for the winter season. 

The lowest temperature during the winter was 
measured in Sjenica on January 1st and it amounted to -
26.2ºC. 

The number of frost days with the minimum 
temperature below 0ºC, was in the range from 26 in 
Belgrade to 57 days in Zaje: ar, and in the mountains 
from 66 on Zlatibor to 80 days on Kopaonik. The 
number of frost days was 7 to 28 days below the winter 
normal. Po�ega recorded the lowest number of frost 
days in the history of temperature recording at that 
weather station. This winter recorded 56 frost days in 
Po�ega, with the previous minimum number of 58 frost 
days recorded in 1955. 

In Belgrade, during most of the winter, the 
mean, maximum and minimum air temperatures were 
above the long-term average. It was below the average 
in late December and early January and in mid-
February. 

During the winter, there was one heat wave in 
much of the country. Two heat waves were recorded in 
Smederevo and Crni Vrh. A heat wave was registered on 
a number of GM stations in mid-January 2015. There 
wasn’t one single heat wave in Negotin and Zaje: ar 
during the winter. The longest heat wave was registered 
in Kikinda and Zrenjanin and lasted for 13 days. 

Several GM stations (Belgrade, Veliko Gradište, 
Smederevska Palanka, Kraljevo, Po�ega, Zlatibor, Crni 
Vrh and Kopaonik) recorded one cold wave from 
January  29th to December 2nd . 

The total amount of rainfall during the winter in 
Serbia was around and slightly above the average values 
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compared to the reference period 1961-1990. It 
amounted to 139.5 mm in Banatski Karlovac to 292.5 
mm on Kopaonik. Rainfall totals ranged from 103% of 
the normal value in Banatski Karlovac to 175% in 
Sombor. 

The maximum daily rainfall total of 39.8 mm. 
was registered in Vranje on February 7th. 

The number of days with the precipitation of 1 
millimeter or more was from 23 in Kikinda to 38 on 
Kopaonik. The number of days with precipitation of one 
millimeter or more was up to 11 days above the average 
values for the winter season. 

The number of snow days in the lowlands of 
Serbia ranged from 12 in Pali/  to 36 days in 
Dimitrovgrad. In mountainous areas, the number of days 
with snow cover was in the range from 68 in Sjenica to 
86 Crni Vrh. The recorded number of snow days was in 
most of the country from 10 to 30 days below the 
average number of days for the winter. The maximum 
depth of snow cover of 117 cm was recorded on 
Kopaonik on February 11th. 

During the winter, sunshine duration was around 
and a little above the limits of average values throughout 
Serbia. Sunshine duration values were in the range of 
185.2 hours in Po�ega to 309.9 hours in Smederevska 
Palanka. 

 
Analysis of the spring 2014/2015 in Serbia 
 
The spring of 2015 was warm and rainy in most 

parts of Serbia. The maximum daily temperature was 
exceeded on Kopaonik and in Sjenica, while the daily 
maximum spring precipitation was exceeded in Novi 
Sad. 

The mean spring air temperature was in the 
range from 10.6°�  in Kuršumlija to 13.6° �  in Belgrade, 
and in the mountainous areas from 2.1°�  on Kopaonik 
to 7.4°� °�  on Zlatibor. 

The highest spring air temperature of 34.6°�  
was measured in @uprija on May 6th. 

The number of summer days ranged from 9 in 
Pali/  to 23 in Negotin. Higher areas recorded two days 
in Sjenica and three days on Zlatibor. Most of Serbia 
recorded from one to seven summer days above the 
average. Four tropical days were recorded in Sremska 
Mitrovica, Smederevska Palanka, @uprija and Niš and 
from one to three days in the rest of Serbia. 

The largest number of frost days was recorded 
in the mountains, from 33 on Zlatibor and Crni Vrh to 
53 on Kopaonik. In the lower regions, Po�ega had the 
greatest number of frost days (18 days), while there were 
no frost days in Belgrade. Most of Serbia recorded from 
one to eight frost days below the average values. There 
were 24 ice days, 6 on Kopaonik and from five to seven 
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days in other mountainous regions. 
The lowest air temperature during the spring 

was measured on Kopaonik on March 4th and March 21st. 
It was -12.2°� . In the lower regions, the lowest daily 
temperature of -6.2°�  was measured in Dimitrovgrad on 
March 12th. In most of the spring, Belgrade had mean, 
maximum and minimum air temperatures above the 
long-term average, while it was well below the average 
values in early April and late May. 

 Spring rainfall totals were in most of Serbia 
higher than average compared to the normal for the 
reference period 1961-1990. Tthe rainfall total was in 
the range from 67% of the normal value in Zrenjanin 
and Negotin to 181% in Novi Sad. 

The maximum daily rainfall total of 121.9 mm 
was registered in Novi Sad on May 25th. This value 
exceeded the daily maximum precipitation for spring 
(the previous maximum of 91.8 mm was recorded on 
May 22nd, 1987). The maximum daily amount of 
precipitation was also exceeded in @uprija on May 25th 
It amounted to 81.4 mm and the previous maximum of 
54.3 mm was recorded on May 23rd 1961. 

The number of days with the precipitation of a 
millimeter or more during the spring ranged from 18 in 
Zrenjanin and Kikinda to 37 on Kopaonik. The largest 
deviation from the average number of days with 
precipitation was registered in Kragujevac and amounted 
to 6 days. 

The number of snow days was below the 
average values in most of Serbia while it was above the 
average in the mountains. In the mountains, the number 
of snow days ranged from 31 on Crni Vrh to 63 on 
Kopaonik. The maximum depth of snow cover of 149 
cm was measured on Kopaonik on April 9th. Zlatibor 
exceeded the maximum depth of snow for the reference 
period 1961-1990 on March 8th when the depth of 79 cm 
was measured (the previous maximum was recorded on 
March 9th, 1984 and amounted to 74 cm). 

During the spring, sunshine duration was within 
the limits of the average values throughout Serbia. 
Sunshine duration values were in the range from 478.6 
hours on Kopaonik to 674.2 hours in Sombor. Sunshine 
duration ranged from 91% of the  normal for the 
reference period 1961-1990 in Zaje: ar to 122% in 
Sombor. 

 
Analysis of the summer 2014/2015 in Serbia 
 
 
The summer of 2015 was extremely warm,  the 

second warmest in Belgrade. The amount of rainfall was 
below the average values. Three heat waves were 
recorded. 

The mean air temperature during the summer 
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ranged from 20.7°�  in Po�ega to 24.9°�  in Belgrade, 
and in the mountainous areas from 13.6°�  on Kopaonik 
to 18.8°�  on Zlatibor. 

The maximum temperature measured during the 
summer was in Veliko Gradište on August 12th and 
amounted to 38.7°� . 

The number of summer days, with the maximum 
daily temperature above 25°�  ranged from 71 in Pali/  to 
83 days in Negotin, Zaje: ar and Banatski Karlovac, and 
in the mountainous regions from one day on Kopaonik  
to 46 days on Zlatibor. Belgrade recorded 79 summer 
days, which was 17 days above the average value. The 
number of summer days exceeded the average for the 
period 1961-1990 in  most of Serbia. The most 
significant positive deviation in  the number of summer 
days from  the average values was recorded on Zlatibor 
(31 days). 

The number of tropical days with the maximum 
temperature above 30°�  ranged from 42 in Po�ega to 56 
days in Zaje: ar and in the mountains, from 2 days on 
Crni Vrh to 10 days on Zlatibor and in Sjenica. Belgrade  
recorded 48 tropical days. The number of tropical days 
exceeded the average for the period 1961-1990 in  most 
of Serbia. The most significant positive deviation in  the 
number of tropical days from  the average values was 
recorded Veliko Gradište and amounted to 32 days. 

 
Most parts of Serbia recorded tropical nights 

with the minimum air temperature above 20°� . The 
largest number of tropical nights was recorded in 
Belgrade, 41 nights. 

The minimum temperature measured during the 
summer was on Kopaonik on June 25th and amounted to 
1.7°� . 

In Belgrade, the summer of 2015 was the second  
warmest with the average air temperature of 24.9°� . 
During most of the summer, the mean, maximum and 
minimum air temperatures were above the long-term 
average. 

Compared to the normal, the total rainfall was in 
the range from 25% in Veliko Gradište to 89% on 
Zlatibor. 

The maximum daily rainfall total  was registered 
in Novi Sad on August 20th and amounted to 63.6 mm. 

The largest negative deviation in the number of 
days with the precipitation of one millimeter or more 
was recorded in Novi Sad and Veliko Gradište. It was 
about 12 days below the average value for the summer. 

During the summer, sunshine duration was 
within the limits of the average values throughout 
Serbia. Sunshine duration values were in the range from 
727.5 hours in Zaje: ar to 964.2 hours in Novi Sad.  

From the beginning of June, there were three 
heat waves on the territory of Serbia. The first heat wave 
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was recorded in the second half of July, the second was 
registered in the first half of August, while the third 
wave was recorded at the end of August. The fourth heat 
wave was recorded in Kikinda and Zrenjanin in the first 
half of June. 

 
Analysis of the autumn 2014/2015 in Serbia 
 
The autumn of 2015 was warm and rainy in 

most of Serbia. 
The mean air temperature during the autumn 

ranged from 11.0°�  in Po�ega to 13.8°�  in Belgrade, 
and in the mountainous regions from 6.7°�  on Kopaonik 
to 10.0°�  on Zlatibor. 

The highest daily temperature during the autumn 
was measured on September 17th in Loznica and Valjevo 
and amonted to 39.0°� . The highest maximum daily air 
temperatures for the autumn were recorded in Sombor, 
Loznica, Po�ega, Kuršumlija, @uprija, Pali/ , Zlatibor 
and Kopaonik. 

The number of summer days, with the maximum 
daily temperature above 25°�  ranged from 11 in Pali/  to 
18 days in Vranje and Leskovac and in the mountainous 
regions from one day on Kopaonik  to 10 days on 
Zlatibor. The most significant positive deviation in  the 
number of summer days from  the average values was 
recorded on Zlatibor (8 days). 

The number of tropical days with the maximum 
temperature above 30°�  ranged from 7 in Zaje: ar and 
Negotin to 11 days in Niš and Kruševac and in the 
mountains from 1 day on Crni Vrh to 5 days on Zlatibor. 
The most significant positive deviation in  the number of 
tropical days from  the average values was recorded in 
the area of southeastern Serbia. 

The minimum temperature measured during the 
autumn was recorded in Sjenica on November 30th and 
amounted to -9.9°� .  

Belgrade had medium, maximum and minimum 
air temperatures above the long-term average. At the 
beginning and at the end of the period, the temperature 
was significantly below the average value. 

During the autumn the rainfall totals ranged 
from 158.7 mm in Pali/  to 358.5 mm in Negotin. In 
Dimitrovgrad and Vranje, the autumn of 2015 was the 
third rainiest autumn and the fourth in Negotin and Crni 
Vrh. 

Autumn rainfall totals were in most of Serbia 
higher than the average compared to the normal for the 
reference period 1961-1990. Compared to the normal, 
the rainfall totals ranged from 103% in Po�ega to 234% 
in Novi Sad. 

The maximum daily rainfall total was recorded 
in Negotin on September 11th and amounted to 91.4 mm. 

During the autumn, sunshine duration was 
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within the limits of the average values throughout 
Serbia. Sunshine duration values were in the range from 
336.6 hours in Zaje: ar to 494.4 hours in Belgrade.  

Compared to the  normal for the reference 
period 1961-1990, sunshine duration ranged from 74% 
of the normal  in Zaje: ar to 107% in Belgrade. 

A cold wave was recorded in early November. 
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�1!$2 �  (�6$  �����  II - � %$ '�� �  .� �%�&� 1  
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 Level II Sample Plot - Intensive monitoring 

PE NP Kopaonik 
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Level II Sample Plot – Intensive monitoring 

FE `Timo: ke sume` Boljevac, FM Bor, MU `Crni Vrh-Kupinovo` 
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Level II Sample Plot – Intensive monitoring 

FE `U�ice` U�ice, FM U�ice, MU `Mokra Gora-Panjak` 
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9. INTRODUCTION 
 
Level II monitoring of forest vitality is an 

applied system of comparative analyses and combines 
studies from different scientific fields of forestry. 
Scientific research in the Level II monitoring of forest 
condition is characterized by a more elaborate 
multidisciplinary approach. Level II measurements 
include an extremely greater number of parameters than 
the Level I monitoring. Level II sample plots have been 
installed throughout Europe according to the harmonized 
methodology of the ICP Forests programme. The 
primary aim of the programme is to achieve continuous 
measurement and collection of data on the state of 
forests with different environmental conditions.  

These forest biocoenoses belong to different 
taxonomic groups and greatly differ in the diversity of 
species. They also differ in the degree of human 
interference and range from forests in which the human 
impact has been intensified in order to improve their 
productivity to the forests which are managed under 
very strict protection and conservation regimes, with the 
mere purpose of site conservation. 

 Forests are complex ecosystems defined by a 
number of different parameters. These parameters are 
characterized by considerable variations caused by 
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 Fruška Gora, 
NP Kopaonik, NP Od�aci, 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 – Level II intemsive 
monitoring plots were established in the period from 
2009 to 2013, together with 10 operating panels (from 
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��	��
���#�����  ��-��  ���	�  2  	��	����  ��  �  

���	
�  	
  2009 
	  2013. �	
��� , ��  
����  ��
��6  

�����  – ��  10 �������6  ����-��6  	������  
��������� , ���
�����6  
����  
��
����  
���������"� . ���  ������	���  ��  ��  ���	  2 
�
�	��
�  ��  �  ����
�  ��  �
�����	�  	  ���	
���  �  
�������������  ��  ���������	  ��	��	��"� , 	#��� , 
�	���	����  �  �������  ���#���  ����*�"�  ���
�6�  ��  
����  
����  ICP Forests Manual-� . 

 
�1!$2 �  (�6$  " ��(�� �# " 
 
8���
��  
	������  ��  ����������  

�	���	����  - ��	��
���#�����  ��-��  ���	�  2 ��  
0	
�	����  	��	����  ��  �  2010. �	
��� . 8���
�	  

	��  ������  ��  �  74-	�  	
���"�  ���
�����  ��
���#�  
„ ���	�	����  ���� “ �  ��#�	����	�  
����  0	
�	���  �  
-���	�  ����	����  ���-� , Picea abies (L.) H.Karst. 
+	������  ��  ��-��  ���	 -�  2 ��  0	
�	����  ��  0.5 
6�  (100x50� ).  

+	  	
��*���"�  �	��#���  
�����
��	  ��  
��	
����	�  �����"�  �	��#���  ��
���  	���
��  

��#��� . ���  ������  �  	�����  
��#���  ��  	��������  
�������  	�������  ��  �	��  
�����  	
  ��	��  1 – 195. 
����*��  ��  
��������  �����#�	��  
���  
��#���  ��  
�	��  ��  
��������  ��������  ������ . +	�	���  ����	�  
������  
�'������  ��  �		�
�������  ���	��������  
����� . ��  
�������	�  �����#�	�	�  
����  ��  

��������  �  ��������  
��
�����  ������ .  

+	  ��	
����	�  �����"�  
��#���  
�����
��	  
��  
	
���"�  	���
�  ���	  ��  ��  �����������  	
����  
���������  	
  
����-�  �  ���
	�����6  ��#� .  

10 different scientific fields of forestry, grouped 
according to the study field). All the Level II activities 
are carried out in compliance with the ICP Manual on 
methods and criteria for harmonized sampling, 
assessment, monitoring and analysis of the effects of air 
pollution on forests.  

 
 
Sample plot `Kopaonik` 

 
 

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 – 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. 

 
 

 

  
�!�# e 24 �  25. 8���
��  
��#���  0	
�	���  

Figure 24 and 25 . Sample plot Kopaonik 
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8���
�  ��  ����*���  	
  ������	��6  ����	�� , 


������  
	#���	����  ��#�  �  �����  
	#���	����  
��#�  ���
��  ������  2.0 � . +	��������  ��  
��  ��
���  
��
��  �	����  ������  3.0 �  �  ��
��  
���-��  ������  
1.5 � . 

�  	�����  	���
��  
	������  ��
�	����  ��  �  
���  
	�
��#��� , 
��������  25 6 25 �  �  �	 ; 

	�
��#���  ��  
�	#���  ���"�  �����  �  
������� , 

	�
��#���  ��  ��������  �  
	�
��#���  ��  
�������  
������#��� .  

$�  
����"�  ���"�  ��	�"�  �  	�����  	���
��  

��#���  ��
�	����  ��  ��������  
	

��#���  2 

��������  25×25� . �  	�����  
	�
��#���  2  ��
�	����  
��  30 �������  ��  �	����  ��  	#�"���  ���"�  ��	�"� . 

�  	�����  
	�
��#���  ��  
�������  ������#���  
��
�	����  ��  -����  	���
��  
��#���  �  ��
�  ���
����  

��������  10610�  ��  '�	�����-��  �  ������#�����  
���������"� .  ����*�  
	�
��#���  �  	���
�  	���
��  

	������  ������  ��  "Buffer" �	�� .  

���������  �����#�	��  
���  ����
��	�  ���"�  
	���
��  
��#���  
��  ��  ��  ���#�  20. 

 
��  	���
�	�  
	��  ��  
	��������  	
����  ��  

���	*�"�  
�	#���  �	���	�����  �  �	 : 
·  15 �	����	��  ��  ������  
�
	��#���  

(„  hroughfall“) �	��  
�	����  ��	�  �����  ������� .  
·  15 �	����	��  (����
��-� ) �����	�  

	
�
� . 
·  5 �	����	��  ��  ����  („Bulk“). 
·  5 �	����	��  (“Stemflow”) ��  

��	��	��"�  
�
	��#���  �	��  ��  �����  ���  �����	 .  
·  3 �������#�	��  ���������  ��  

����
����  �  �������  6������	�  �������  �������	�  
�����	�� . 

·  1 ���	������  ����	�	�	���  �����#�  
·  ����#�  ��  �������  ������������  �  

����� . 

��  	���
�	�  
	������  �  �+  0	
�	���  �  

��	�  �	
��� , 2010. �	
��� , 	
��6  
	  	���*���"�  

��#���  �  
	������"�  	
����  
�����
��	  ��  
���	*�"�  	
�������	�  
����   ���	
	�	���	�  

�	
�����6  ��
����� . +�	����	�  �	���	�����  ��  
���	  2 	��6������  ��  ���
���  ���
�  
��������� : 
���"�  �����  ������� , '	�������  ������� , 6������  
�������� , 6������  �������	�  �����	�� , 
������ , 

�������  ������#��� , ���	�'�����  
�
	��#��� , �����  
	
  	�	�� , ����	�	�	���� , '��	�	����  �  ������  

�	������ .  

�-�����	��  
����"�  
	��
���6  
���������  

��������  ��  �  ������  31.�

The fence was made of locust poles, with 
galvanized wire rope and galvanized wire mesh. It is two 
meters high and has two gates, one for vehicles (3.0 m 
wide) and one for people (1.5 m wide). 

Three subplots, 25 x 25 m in size, were 
established within the sample plot.  The first subplot was 
intended for the assessments of crown condition and tree 
growth, the second for soil surveys and the third for 
ground vegetation assessments.  

A subplot for the purpose of monitoring crown 
condition was established within the sample plot. This 
subplot 2, 25 x 25 m in size, had 30 trees selected for the 
crown condition monitoring and assessment. 

Within the subplot for ground vegetation 
assessments, four square sampling units 10 x 10 m were 
established for the purpose of floristic and vegetation 
surveys. There is a `buffer` zone between the subplots 
and the sample plot fence.  

The digital field map of the sample plot layout is 
shown in Figure 20. 

The following equipment necessary for the 
process of monitoring was installed: 

 

• 15 collectors of wet deposition 
(`Throughfall `) that passes through the crowns of 
trees. 

• 15 litterfall collectors (samplers). 
• 5 snow collectors (`Bulk`). 
• 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree. 
• 3 gravity lysimeters for the collection 

and analysis of the chemical composition of soil 
solution. 

• 1 automatic weather station. 
·  a  wooden house for keeping and storing 

measuring instruments and field tools. 
 
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, tree growth, ground 
vegetation, atmospheric depositions, ozone injuries, 
meteorology, phenology, and litterfall.  

The frequency of parameter monitoring is 
shown in Table 31. 
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�/$!�  31. +�������� , �-�����	��  
����"�  �  ����������  �	���	�����  ��  ���	  II 
Table 31. Parameters, frequency of observation and monitoring intensity for Level II 

 
 

�4$+%�!�+% (&�)$*� / 
Monitoring frequency 

���"�  �����  ������� / Crown condition �����"�  �	
��"� / At least annually 
9	�������  ������� / Foliar analyses �����  
��  �	
��� / Every two year 
<������  �������� / Soil chemistry �����6  
����  �	
��� / Every ten years 
<������  �������	�  �����	�� / Soil solution chemistry 0	��������	 / Continuously 
+������ / Increment �����6  
��  �	
��� / Every five years 
+�������  ������#��� / Ground vegetation �����6  
��  �	
��� / Every five years 
2��	�'�����  
�
	��#��� / Atmospheric deposition 0	��������	 / Continuously 
0�������  ���
�6� / Air quality 0	��������	 / Continuously 
3����  	
  	�	�� / Ozone injury ,	
��"� / Annually 

 
 

�  2015. �	
��� , ���*���  ��  ����"�  �	��  ��  
	�������  �	���������	  �  ��  �	
��"��  ���	� : 

- ���*���  ��  �������  ���"�  ��	�"�  ��  30 
�������  �	��  ��  	
������  ��  ��  ���6� . 

- �����  ��  ��	�#�  
	������  ��  '�	�����-��  �  
������#�����  ���������"� , 
�	����� , ���"�  �  
����"�  ��
���  
�������  �  ������#���  ���
"��  �
����  
�  ����	���� . 

- ��	��	��"�  ������  
�
	��#���  ��  
„  hroughfall“ �  “Stemflow” �	����	��  �  �������	�  
�����	��  ��  �������#�	��6  ����������  ��*��	  ��  ��  
����-�	�  ���	� .  

- +��  ����	�  �������	�  �������  
���"���  
��  �	����	��  ��  �����  	
�
 . 

- 0	��������	  ��  ������  '��	�	���  
	������"� .  

- �����  ��  ��	�#�  ��  	
��*���6  �������  ��  

�	#���  	�����"�  	
  	�	�� . 

- �����  ��  ��	�#�  ��  	
��*���6  �������  ��  
�������  �������#�	��6  	����� . 

- �������  ��  
�����  ���6  �������  ��  
��#���  
��  
����"�  ���"�  �����  �  
������ . 

- $�  
����������"�  ����	�	�	���6  ���	��  
	���*���  ��  
	
�#�  ��  ���	������  ����	�	�	���  
�����#�  �	��  ��  
	��������  ��  	���
�	�  
	��  �  
����	�	�	���  �����#�  ��  0	
�	����  ��
����-�	�  
6�
�	����	�	�	��	�  ���	
�  ������ . 

$�
�����  ��  
����	�  ��  �	����������  
����"�  �  ��	��	��"�  ����������  �	
���  ��  �����  	
  
���
�  
�����	  
��  ����	�  	�������  
��#���  �  
'	���  ��
�	�  �������	�  
������� , �	��  �����  ��  
���	���	������  �  ����������  ��
 .  

�  �	��  2015. �	
���  �������	  ��  
�	����"�  

	��	����  ����#�  ��  �������  ������������  �  	
���� . 
�	������  ��  �  �	�����  
����  ��  
�	���	
"�  �  
����
���"�  �������-�	�  �������	�  ����#�  �  
������������  
	������6  ��  �
�	�	*�"�  �	���	�����  
��%8 -�  2.   

The following continual and annual 
measurements were carried out in 2015: 

- Crown condition was assessed on 30 
trees selected for this purpose. 

- Samples were taken for floristic and 
vegetation surveys, i.e. spring, summer and autumn 
aspects of ground and middle-layer vegetation in the 
stand. 

- Wet deposition was sampled from 
`Throughfall` and `Stemfall` collectors and soil solution 
from gravity lysimeters once a month. 

- Litterfall collectors were emptied in 
every field visit. 

- Continual phenological observations 
were carried out. 

- Samples were taken from the trees 
selected for the assessments of foliar ozone injury. 

- Samples were taken from the trees 
selected for the study of assimilation parts. 

- All the trees on the sample plot were 
measured for the monitoring of crown condition and 
growth. 

- Weather conditions were determined on 
the basis of data obtained from the automatic weather 
station located on the sample plot and the Republic 
Hydrometeorological Service of Serbia weather station 
on Kopaonik.  

Each team kept a detailed record book with the 
dates of continual assessments and material sampling. It 
was in the form of field reports filled for each field visit 
and suitable for subsequent laboratory and office 
analyses. 

The  wooden.house for keeping and storing the 
measuring instruments and field tools was extended in 
2015. A solar panel to produce and supply electricity to 
the house and the instruments necessary for the 
implementation of LEVEL 2 monitoring was installed. 
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�!�#�  26. �����#�	��  
��� 5 	���
��  
	������  – ����
��	  ���"�  ��  ���	  II 0	
�	���  

Figure 26. Field plan of the sample plot,  Level II  sample plot Kopaonik 

                                                 
5 �����#�	��  
���  ����
��	�  ���"�  ��  ����*��  �  ���������  ��  �������	  �  
�������	�  	�����  �  ����
�  ��  ���"��   ��  ������  �  ���#	�  	��	���  
	������  	���
��6  
	

��#���  
�	��  ��  ����
�	  ���  3������	�  '��������  �  ��	���
�  2010- ��  �	
��� . / 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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�!�#�  27 �  28. ��
	��  ��  
�	����"�  ����#�  ��  �������  	
����  �  ����� . 

��  2 0	
�	���  
Figures 27 and 28. Extension of the wooden house for storing instruments and tools 

SP 2 Kopaonik 
 

 
�!�#�  29. �	�����  �	����	�  
�����  - ��  2 0	
�	���   

Figure 29. Solar panel installation - SP 2 Kopaonik 
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�!�# �  30. �	�����  
����  ��  
�	���	
"�  �������-��  ��������  – ��  2 0	
�	���  

Figure 30. Solar panel for electricity production – SP 2 Kopaonik 
 

 
�!�#�  31. 8������"�  �  ����#�  ��  �������  ������������  �  	
����  – ��  2 0	
�	���  

Figure 31. The lighting in the wooden house for instruments and equipment – SP 2 Kopaonik 
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�  	��	���  2015. �	
���  ��  	���
�	�  
	��  
0	
�	���  
	��������  ��  ������  ��  
����"�  
'��	�	���6  
	��*���  �  ����	�  '��	�	���6  '���  

In October 2015, a camera was installed on the 
sample plot Kopaonik to monitor phenological events 
and the development of phenological phases. 

  

  
  

  
 

�!�#$  32, 33, 34 �  35. �	�����  ������  ��  0	
�	���� , 14.10.2015.�	
  
Figures 32, 33, 34 and 35. Camera installation on Kopaonik, October 14th, 2015 
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�1!$2 �  (�6$  " �& �  �&5" 
 
 	�	�  2013. �	
���  	��	����  ��  �	�  
��  

	���
��  
��#���  ���	 -�  2, ��
��  ��  7��	�  ��6�  �  

����  �  �	��	�  ,	�� . 

��	�
���#�����  ��-��  ���	� -2 ��  7��	�  
��6�  ������  ��  �  ���
����	�  ��
���#�  „7���  ��6  – 
0�
��	�	 “ �  17-	�  	
���"�  �  -���	�  ����	����  
�����  (Fagus moesiaca). 8���
��  
	������  ��6����  
0.5 6�  (100 x 50 � ) ��  ��
�	���	�  ������  	
  930 
	  
945� .  

+	  	
��*���"�  �	��#���  
�����
��	  ��  
��	
����	�  �����"�  ��
���  	���
��  
��#��� . ���  
������  �  	�����  
��#���  ��  	��������  �������  
	�������  ��  �	��  
�����  	
  ��	��  1–150. ����*��  ��  

��������  �����#�	��  
���  
��#���  (�����  38) ��  
�������	�  
��
����	�  ������  ��  �	��  ��  
�������  

	�	���  ����	�  ������ .  

+	  ��	
����	�  �����"�  
��#���  
�����
��	  
��  
	
���"�  	���
�  ���	  ��  ��  �����������  	
����  
���������  	
  
����-�  �  ���
	�����6  ��#� .  

8���
�  ��  ����*���  	
  ������	��6  ����	�� , 

������  
	#���	����  ��#�  �  �����  
	#���	����  
��#�  ���
��  ������  2.0 � . +	��������  ��  
��  ��
���  
��
��  �	����  ������  3.0 �  �  ��
��  
���-��  ������  
1.5 �  (�����  36). 

Sample plot `Crni Vrh` 
 
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 – 150 on the bark. 
A digital field map of the plot was created (Figure 38). It 
included elevation data for the terrain on which the 
position of each tree was presented. 

After the plot had been surveyed, a fence was 
built to protect the installed equipment from wild 
animals and people who are not engaged in the project. 

The fence was made of locust poles, with 
galvanized wire rope and galvanized wire mesh. It is two 
meters high and has two gates, one for vehicles (3.0 m 
wide) and one for people (1.5 m wide). 

 

�!�#�  36 �  37.    ��	��
���#�����  ��-��  ���	�  2 – 7���  ��6  
Figure 36 and 37. Level II sample plot Crni Vrh 

 
������  	���
��  
��#���  ��
�	����  ��  ���  


	�
��#���  ��  �������	  ��	��	��"�  (
	�
��#���  ��  

�	#���  ���"�  �����  �  
������� , 
	�
��#���  ��  
��������  �  
	�
��#���  ��  
�������  ������#��� ) �  
buffer �	�� .  

$�  
����"�  ���"�  ��	�"�  �  	�����  	���
��  

Three subplots for specific samplings were 
established within the sample plot (one subplot for the 
assessments of crown condition and tree growth, one for 
soil surveys and one for ground vegetation assessments) 
as well as the buffer zone.   

A subplot for the purpose of monitoring crown 
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��  	���
�	�  
	��  ��  
	��������  	
����  ��  

���	*�"�  
�	#���  �	���	�����  �  �	 : 
·  15 �	����	��  ��  ������  
�
	��#���  

(„  hroughfall“) �	��  
�	����  ��	�  �����  �������  . 
·  15 �	����	��  (����
��-� ) �����	�  	
�
� . 
·  5 �	����	��  ��  ����  („Bulk“). 
·  5 �	����	��  (“Stemflow”) ��  ��	��	��"�  


�
	��#���  �	��  ��  �����  ���  �����	 .  
·  3 �������#�	��  ���������  ��  ����
����  �  

�������  6������	�  �������  �������	�  �����	�� . 

·  ����#�  ��  �������  ������������  �  �����  

condition was established within the sample plot. This 
subplot 2, 25 x 25 m in size, had 30 trees selected for the 
crown condition monitoring and assessment. 

Within the subplot for ground vegetation 
assessments SSP1, four square sampling units of 10 x10 
m were established for the purposes of floristic and 
vegetation surveys.  

 
The following equipment necessary for the 

process of monitoring was installed: 
• 15 collectors of wet deposition (`Throughfall `) 

that passes through the crowns of trees. 
• 15 literfall collectors (samplers) . 
• 5 snow collectors (`Bulk`) . 
• 5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree. 
• 3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution. 
·  a  wooden house for keeping and storing 

measuring instruments and field tools. 
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�!�#�  38. ���������  �����#�	��  
��� 6 ����
��	�  ���"�  	���
��  
��#���  ��   7��	�  ��6�  

Figure 38. Digital field map of the sample plot on Crni Vrh 

                                                 
6 �����#�	��  
���  ����
��	�  ���"�  ��  ����*��  �  ���������  ��  ��������	  �  ��	��
�  �  
�������	�  	�����  �  ����
�  ��  
���"��  ��   ������ ./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the 
field.  
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�!�#�  39.  0���#�  ��  �����������  �  	
����  – 7���  ��6 , ���  2015.�	
 . 

Figure 39. A  wooden house for keeping and storing measuring instruments and field tools – Crni Vrh, May, 
2015 
 

�  2015. �	
��� , ���*���  ��  ����"�  �	��  ��  
	�������  �	���������	  �  ��  �	
��"��  ���	� : 

- ���*���  ��  �������  ���"�  ��	�"�  ��  30 
�������  �	��  ��  	
������  ��  ��  ���6� . 

- �����  ��  ��	�#�  
	������  ��  '�	�����-��  �  
������#�����  ���������"� , 
�	����� , ���"�  �  
����"�  ��
���  
�������  �  ������#���  ���
"��  �
����  
�  ����	���� . 

- ��	��	��"�  ������  
�
	��#���  ��  
„  hroughfall“ �  “Stemflow” �	����	��  �  �������	�  
�����	��  ��  �������#�	��6  ����������  ��*��	  ��  ��  
����-�	�  ���	� .  

- +��  ����	�  �������	�  �������  
���"���  
��  �	����	��  ��  �����  	
�
 .  

- �����  ��  ��	�#�  ��  	
��*���6  �������  ��  

�	#���  	�����"�  	
  	�	�� . 

- %�����  ��  �	���������  '��	�	���  
	������"� . 

- �����  ��  ��	�#�  ��  	
��*���6  �������  ��  
�������  �������#�	��6  	����� . 

- $�  
����������"�  ����	�	�	���6  ���	��  
	���*���  ��  
	
�#�  ��  ����	�	�	���  �����#�  ��  
7��	�  ��6�  ��
����-�	�  6�
�	����	�	�	��	�  
���	
�  ������ . 

$�
�����  ��  
����	�  ��  �	����������  

The following continual and annual 
measurements were carried out in 2015: 

- 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. 

- Continual phenological observations 
were carried out. 

- Samples were taken from the trees 
selected for the study of assimilation parts. 

- Weather conditions were determined on 
the basis of data obtained from the automatic weather 
station located on the sample plot and the Republic 
Hydrometeorological Service of Serbia weather station 
on Crni Vrh.  

Each team kept a detailed record book with the 
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����"�  ���  ��	��	��"�  ����������  �	
���  ��  �����  
	
  ���
�  
�����	  
��  ����	�  	�������  
��#���  �  
'	���  ��
�	�  �������	�  
������� , �	��  �����  ��  
���	���	������  �  ����������  ��
 . 

 
+	-���	�  2015. �	
���  ����
  ��
	�	��  ��  


	������  ��  ��%8  2 7���  ��6  
	��	  ��  
	  
�	���"�  ����� , 	����"�  ���	���	  �������  �  
	�����"�  	���
�  �  ������������ . 0�
�  ��  ���������  

������  
	��	����  ���	"���  ��  	�	����  ������  ��  
	���
�  �  ������������ , �  	�������  �����������  ��  
����"���  �  	���
�  
	
������� .   

dates of continual assessments and material sampling. It 
was in the form of field reports filled for each field visit 
and suitable for subsequent laboratory and office 
analyses. 

 
Iin early 2015 ice caused branch breaking and 

felling of several trees. It also damaged the fence and 
some instruments. When the weather conditions 
improved, the fallen trees were removed from the fence 
and the instruments. The damaged instruments were 
replaced and the fence repaired. 

 

 
�!�#�  40. ��  ��%8  2 7���  ��6  – ���  2015.�	
���  

Figure 40. LEVEL II SP Crni Vrh – May, 2015 
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�!�#�  41. +	
�����"�  	�������  	���
�  – ���  2015.�	
��� . 

 ��  ��%8  2 7���  ��6  
Figure 41. Repairing the damage to the fence, May  2015 

LEVEL II SP 2 Crni Vrh 
 

�1!$2 �  (�6$  " ��#&�  ��&� " 
 
��	�
���#�����  ��-��  ���	�  2 �  �	��	�  

,	��  ������  ��  �  20-	�  	
���"�  ���
�����  ��
���#�  
„ �	���  ,	��  – +�"�� , �  �����-��  
	
�����	�  
����	����  ���	�  �	��  (Pinus silvestris). $�6����  

	������  	
  0.556�  (110 x 50� ) �  �������	�  
	����  
	
  580 � .� .� . 
	  600 �  �  � .  

+	  	
��*���"�  �	��#���  
�����
��	  ��  
��	
����	�  �����"�  ��
���  	���
��  
��#��� . ���  
������  �  	�����  
��#���  ��  	��������  �������  
	�������  ��  �	��  
�����  	
  ��	��  1–450, �  
	�	���  
����	�  ������  
�'������  ��  �		�
�������  
���	��������  ����� . ����*��  ��  
��������  
�����#�	��  
���  
��#���  (�����  42) ��  �������	�  

��
����	�  ������ . 

+	  ��	
����	�  �����"�  
��#���  
�����
��	  
��  
	
���"�  	���
�  ���	  ��  ��  �����������  	
����  
���������  	
  
����-�  �  ���
	�����6  ��#� .  

8���
�  ��  ����*���  	
  ������	��6  ����	�� , 

������  
	#���	����  ��#�  �  �����  
	#���	����  
��#�  ���
��  ������  2.0 � . +	��������  ��  
��  ��
���  
��
��  �	����  ������  3.0 �  �  ��
��  
���-��  ������  
1.5 � . 

Sample plot `Mokra Gora` 
 

Level II sample plot in Mokra Gora is located 
in compartment 20 of the management unit `Mokra 
Gora – 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 – 450 on the 
bark. A digital field map of the plot was created (Figure 
42). It included elevation data for the terrain on which 
the position of each tree was presented. 

After the plot had been surveyed, a fence was 
built to protect the installed equipment from wild 
animals and people who were not engaged in the project. 

The fence was made of locust poles, with 
galvanized wire rope and galvanized wire mesh. It is 
two meters high and has two gates, one for vehicles (3.0 
m wide) and one for people (1.5 m wide). 
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�!�#�  42. ���������  �����#�	��  
��� 7 ����
��	�  ���"�  	���
��  
	������  �	���  ,	��  

Figure 42. Digital field map of the sample plot on Mokra Gora 
 

                                                 
7 �����#�	��  
���  ����
��	�  ���"�  ��  ����*��  �  ���������  ��  ��������	  �  ��	��
�  �  
�������	�  	�����  �  ����
�  ��  
���"��   ��   ������ ./ A digital field map was created at the Institute of Forestry in Belgarde, according to the situation in the 
field.  
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�!�#�  43 �  44. ��	��
���#�����  ��-��  ���	�  2 - �	���  ,	�� , ������  2015.�	
���  
Figures 43 and 44. Level 2 sample plot - Mokra Gora, August 2015 

 
�  	�����  	���
��  
��#���  ��
�	����  ��  

���	*�  ���  ��������  
	

��#���  (
	�
��#���  ��  

�	#���  ���"�  �����  �  
������� , 
	�
��#���  ��  
��������  �  
	�
��#���  ��  
�������  ������#��� ) 

��������  25×25 �  ��  �
�	�	*�"�  �	���	�����  �  
buffer �	�� .  

$�  
����"�  ���"�  ��	�"�  �  	�����  	���
��  

��#���  ��
�	����  ��  ��������  
	

��#���  2 

��������  25×25� . �  	�����  
	�
��#���  2  ��
�	����  
��  30 �������  ��  �	����  ��  	#�"���  ���"�  ��	�"� . 

$�  '�	�����-��  �  ������#�����  ���������"�  
�  	�����  
	�
��#���  ��  
�������  ������#���  ++  3 
��
�	����  ��  -����  	���
��  
��#���  �  ��
�  ���
����  

��������  10610� .  

��  	���
�	�  
	��  ��  
	��������  	
����  ��  
���	*�"�  
�	#���  �	���	�����  �  �	 : 

·  15 �	����	��  ��  ������  
�
	��#���  
(„  hroughfall“) �	��  
�	����  ��	�  �����  ������� .  

·  15 �	����	��  (����
��-� ) �����	�  	
�
� . 
·  5 �	����	��  ��  ����  („Bulk“). 
·  5 �	����	��  (“Stemflow”) ��  ��	��	��"�  


�
	��#���  �	��  ��  �����  ���  �����	 .  
·  3 �������#�	��  ���������  ��  ����
����  �  

�������  6������	�  �������  �������	�  �����	�� . 
·  ����#�  ��  �������  	
����  �  ������������  

8��	���  �	
��"�  ���������  
�	#���  ��  
���	�  2 
������  ��	
6	
��  
	
����  	  ���#���  
������6  ��������  �  ����� , �����	�  
��	��"�  
-	���� , ���������6  
�	����  �  	�����6  ��	���6  
-�����#�  ��  �
��������	  ���"�  �  ������	��  ���� . 

Three 25x25 subplots for specific samplings 
were established within the sample plot (one subplot for 
the assessments of crown condition and tree growth, one 
for soil surveys and one for ground vegetation 
assessments) as well as the buffer zone.   

A subplot for the purpose of monitoring crown 
condition was established within the sample plot. This 
subplot 2, 25 x 25 m in size, had 30 trees selected for the 
crown condition monitoring and assessment. 

Within the subplot for ground vegetation 
assessments SSP3, four square sampling units of 10 x 10 
m were established for the purposes of floristic and 
vegetation surveys.  

The following equipment necessary for the 
process of monitoring was installed: 

·   15 collectors of wet deposition (`Throughfall 
`) that passes through the crowns of trees 

·  15 literfall collectors (samplers),  
·  5 snow collectors (`Bulk`),  
·  5 collectors (`Stemflow`) for sampling 

deposition that pours down the tree, 
·  3 gravity lysimeters for the collection and  

analysis of the chemical composition of  soil solution, 
·  a small house for storing the equipment and 

instruments. 
The main results of the annual assessments of 

Level 2  monitoring will provide extensive data on the 
impact of harmful insects and fungi, detrimental 
anthopogenic impact, climate change and many other 
factors that affect the health and vitality of forest 
ecosystems. 
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10. �����  �
�
�  ����
�  �
�����  –  
    ��
�������  ����
�����  �  2015.  
    ������  

 
��������  ���	
	�	���  
�����
  
�	#���  

���"�  ��	�"�  ��  ���	�  2,  -���  ���
  ��  ���-��  
��-��  
	��������6  ��������������  ��	�"�  

	��������6  �������  ��  	���
�	�  
	�� . �	������  
	#���  ���������	�  �	���	�����  (�������  �  
� ., 
2011) ��  ����	  	
  �������  -���  ��  ��	�"�  
����  �����  
�	
��� , 
���  ���	�  	
��*��	�  ��	��  
	�����"�  
	
�	�	��  	  ���	  6�
	����-���  
���
	��������  	  
����	����  "�6	�� , ��  
����� , �������	  ��������  
������	���  ����
  ���
�������	�  ���	-����  �  
����-�	�  ��������  	  "��	�	�  ���-���  �  �����	��� . 

 ����������  �	���	����  �����-���  '���	�  
������  �  
�	#���  �������	�  ���"�  �  ��  ������	���  
��  ��  
������  ����
��
��6  ���	���	������6  ���	
� , 
�  ��
���	���  
�����	  	
�����  �  
��
������� , 
����	��  ��  ���
�	���  
�'	����#���  ��������  �  

�	#������ . 8��������  ����	��  
��������  
���	-����  	�����"�  �  
���  
��#����   �	����#�����  
	
�	��  
���������  ���"�  ��	�"�  �  ��	��6  
����6  
(
��
�	��������6 , ����	������6 , ��	������	�	���6 , 
��������6 , 	�����"�  ����
  
	������6  ���
�	���  

	��������  �  ���
�6� , 
	  �����  ��
	�	��	�  6������  

�
	��#���  ����  ���  ����� , 
���	�����-��6  
���
�	���  ������6  ��������  �  �������	�  �����	�� ) 
���  ��
�	��	  �����  
�������	  ��������  ��	  
��
����	��  �
����  ���
��� . 

�  '	����  ��
�����"�  
��  ���������	�  
�	���	�����  ��  	#���  ���"�  ��	�"�  ��	  �  ��  ���	  1 
��  	#���  
�'	����#���  �  
�����	��"�  	�����"� , �  ��  
"�6  ��  ����
���   �  ������  ������� , �����  
(	������	�� ) ��	�"� , ��
���	��  ��	�"� , 

�	
	�	��"�  ��
���	�  
���  ��	�"� , 
�������	  
�����
����6  ���	���� . 

8#���  ���"�  ��	�"�  �������  ��  
��	��
���#����	�  ��-��  ���	 -�  2 ��  0	
�	����  
��������  ��  16.06.2015. �	
��� . 8#���  ��  ��������  
��  30 �������  ���-� , �	��  ��  ��������  ��
�	����  ��  
�	
��"�  
����"�  ���"�  ��	�"� , ��  
	

��#���  2. 

8��	���  
	
�#�  	���
��  �����#�  ��  
0	
�	����  
���  ��  �  �������	�  ������  PLT (������  
32). 

8#���  ���"�  ��	�"�  �������  	��6������  ��  
	
��*���"�  ���
��  
�'	����#���  �������#�	��6  
	����� , ����"�  – ����"�"�  ������� , ������  ������� , 
�����  ��	�"� , ��
���	��  ��	�"�  �  
�����
������	��  ����� . +�	#���  ���"�  ��	�"�  
�������  ��  ��������  ��  ��-��  �	��  ��  
��
��*��  
+����-���	�  	  ���	
���  �  �������������  ��  
���������	  �����"�  ��	���� , 
�	#��� , 
����"�  �  
�������  ���������  ���#���  ����*�"�  ���
�6�  ��  ����  

10. CROWN CONDITION  ASSESSMENT-   
INTENSIVE MONITORING IN 2015 

 
 
The improved methodological approach of the 

Level II crown condition assessment can be described as 
systematic monitoring of a set of characteristics of 
dominant tree crowns. These 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, such as the causes 
of the serious deterioration of forest vitality (by 
identifying the causes and applying the expert 
knowledge in dealing with them).  

Intensive monitoring will eliminate the error 
factor from the evaluation of the current state and by 
applying standard laboratory methods, it will provide 
clear interpretation and detailed explanation of 
defoliation percentage values. It will further explain why 
we find the presence of damaging agents important and 
determine the correlations between the crown condition 
parameters and various other factors (dendrometric, 
stand, ecoclimatological, soil, types of damage caused 
by high levels of air pollution, unfavourable soil 
chemistry, rain or snow depositions, transboundary 
damaging substances in the soil solutions) or it will on 
the other hand, explain the presence of lichens which are 
important indicators of healthy living conditions.  

As it was the case with the Level I assessments, 
intensive crown condition monitoring is focused on the 
assessments of defoliation and identification of damage. 
They are further used to define tree status, crown 
shading, crown visibility, fruiting of the visible part of 
the crown and the presence of secondary shoots.  

The crown condition assessment on the Level II 
sample plot on Kopaonik was carried out on June 16th, 
2015. 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 32). 

The assessment of crown condition included: 
intensity of defoliation of assimilation parts, mortality–
removal 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). 

Furhermore, the damage was identified on the 
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	�����  	
  ������  ��*����	
�	�  �		
������	�  

�	�����  ��  
�	#���  �  
����"�  ���#���  ����*�"�  
���
�6�  ��  ����  (ICP Forests Manual, ��	  2).  

 ��	*�  ��  ��  ��
�	����  ��������  
�����	����  
	�����"� . $�  ����	  �����	  �	
  �	��  ��  �	-��	  
	�����"�  
���  ��  �	��#��� , ���
�	� , ���	�  �  
����������  	�����"� . 

&��
�  �  �������  
�  �������  ����	���  �  
�  
���	�����  ����	���   ��  ���������  ��  ��������	  ��  
16. ����  2015. ��������  �	���	���  
�����
  ������� . 
+�����
	�  ��  	��6�����	  30 	��	�-���6  �������  
���-�  �  �	�  
�����	�  ������  ��  	#���  

�'	����#��� , �����
������	��  ����� , ��	  �  	�����  
��
���"� . 0	�����	���	  ��  
�  ��
�	  �����	  ��
	�����  
(	�����	  �  
	��-��	 ), �  
��  ������  ��  
	�
��	  ���� . 
��  ��-��  
������	  
�������	  
	��	�"���  (�����  45, 
46) �	��  ��  �������  �  ����	����  �  
	�	
�  
	  
	�
��	�  
����"�  �������  (�����  47). ���-�  
	��	�"�#�  ��  	��  
�	
���  
	�����  ������  
�	����  ��  0	
�	����  
(
	��	  ��  
	  ������#���  	��6  ����	-���  �	��  ��  
�������  ��  
���  �	��  ������� ) �  ��	�  �	��  ��  

	��-���  ����  �	���  – 
	�������  ��  �����  
'��	�	����6  ��	
�� . 

selected trees. Location, symptom, cause and intensity of 
damage were recorded for each tree with the detected 
damage. 

A team of two trained observers from the 
Institute of Forestry - Dr. Sne�ana Rajkovi/  and Dr. 
Miroslava Markovi/  conducted a field check of trees on  
June16th, 2015. The assessment of 30 marked beech 
trees included defoliation, foliage transparency, and 
other observations. On that occasion, one tree was found  
missing (decayed or felled) and two were dead. The 
strong presence of bark beetles was recorded on the 
sample plot (Figures 45,46). They spread in circles and 
completely decay trees (Figure 47). This year, bark 
beetles became a major problem on Kopaonik (there was 
an escalation of these pests that started in the first zone 
of protection). Therefore the  applied control measures 
were intensified -  a denser network of pheromone traps 
was establshed. 

 

 

 

   

�!�#$  45, 46 �  47. +	��	�"�#�  ��  	�������  ��������  ���-�  �  	�����  ��-��  �  ����"�  �  ����� . 
��  2  0	
�	���  

Figures 45, 46 and 47. Bark beetles on dead spruce trees within the plot and the decline of adjacent trees – SP 2 
Kopaonik 
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�!�#�  48. ���������  ��  ���	�#���  ���-�  

��  2  0	
�	���  
Figure 48. Frost bites on the shoots of spruce trees 

SP 2 Kopaonik 

�!�#�  49. – .�������  (Usnea 
barbata) ��  �������� .             

��  2  0	
�	���  
Figure 49. – Lichens (Usnea 

barbata) on trees 
 
��'	����#���  �����  ����  
�	���	�	����  


�����	�  ����  '���	��  (��������� , ��������  – 
�����  48 �  49) ���	����  ��  �	
  ��������  ��	��  
�������  5 
	  25%, ��
�	  �����	  ����	  ��  ����	  
����������  
�'	����#���  �	��  ��  ���	����  35%. 

.�������  (�����  49) ��  
�������  

�����-�	  ��  ����  �������� , ��	  ��  ���-�  ���	  
-����  
	����  �  ���-����  ����	������  �	��  ��  
������  ��  
��	�	� , �����	�  �������� . 

 ����
������	��  �����  ����  ����  ��  
������	�  ����*�  10 �  20% (������  ������	  ����6  
������� ), �  ���	  3 ������  ��  �����  
�����
������	��  ����*�  30 �  40%. 

�  ������  33 �  34 
���  ��  
��������  ���"�  
��	�"�  �  
��������  	�����"�  ��  
��	��
���#����	�  ��-��  ���	 -�  2 ��  0	
�	����  �  
2015. �	
��� . 

Defoliation caused by an interaction of 
different agents (frost bites, lichens – Figures 48 and 
49) ranged in most of the trees from 5 to 25%, with 
only one tree having slightly higher percentage of 
defoliation (35%). 

Lichens (Figure 49) were found on almost 
all trees, which is actually a very common 
phenomenon in spruce stands that grow on deep, 
moist soil. 

Foliage transparency was in the range 
between 10 and 20% (excluding dead tree), with 
only 3 trees having the foliage transparency between 
30 and 40%. 

Tables 33 and 34 show the parameters of 
crown condition and the parameters of damage on 
Level 2 sample plot Kopaonik in 2015. 
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����� /Slight 

���� /None 

 
�&�"�#�  6. �
	��
��  
�����  
�'	����#���  �  
���	
�  2010-2015 – ���	  2, 0	
�	���   

Graph 6. Comparative graphic representation of defoliation from 2010 to 2015, Level II, Kopaonik 
 
 

+�	#����  �������  �	��  ����  ��6������  

�'	����#��	�  �  �������  ��  ����	�  
�'	����#��	�   �  
2015. �	
���  ��  ��  0	
�	���  �  	
�	��  ��  

��
6	
��  -����  �	
���  ��  
	����� , 
	�  ��  
�	#����  
�������  ��  ������	�  
�'	����#��	�  ���"��  �  
	
�	��  ��  
��
6	
��  �	
��� . �  2015. �	
���  ��  �	
  
��
�	�  ������  �	��  ��  ��������  ��
�	����  ��  
����"�  
���"�  ����� , ��	  �  �  
��
6	
��  
��  �	
���  ����  
����������  ����  
�'	����#��� . 

In comparison with the previous four years, the 
percentage of trees with no or slight defoliation 
increased on the sample plot Kopaonik in 2015. The 
percentage of trees with moderate defoliation decreased 
compared to previous years. Severe defoliation was not 
detected in the trees selected for crown condition 
monitoring in 2015. 
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�/$!�  32. XX2012. (PLT) T�����  ��  
	
�#���  	  
��#���  ��
�	���	�  ��  	#���  ���"�  ��	�"�  ������� , ���	  II, 0	
�	���  
Table 32. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level II, Kopaonik 

��
��  ��   
Sequence number 

0	
  
�����  
Country Code  

��	�  
��#���  
Observation plot  

�����  	#���  
Date of assessment  

,�	���'���  
������  
Latitude  

,�	���'���  

�����  

Longitude  

��
�	����  
������ /K	
  

Altitude  

�
����'���#���  
����  

Team identification 
 

8�����  ��
���"�  
Other observations  

1 67 2 160615 +43017'30" +20048'50"      35 REIGO  

 


�/$!�  33. XX2012. (TRC) +��������  ���"�  ��	�"� , ���	  2, 0	
�	���  
Table  33. XX2012. (TRC) Crown condition parameters, Kopaonik 

��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

1 2 160615 75 118 01 1 2 2 5 10 Usnea barbata 

2 2 160615 76 118 01 1 1 2 15 20 Usnea barbata 

3 2 160615 78 118 01 1 2 2 10 20 Usnea barbata 

4 2 160615 79 118 01 1 1 2 15 20 Usnea barbata 

5 2 160615 80 118 01 1 1 2 10 10 Usnea barbata 

6 2 160615 85 118 01 1 2 2 15 10 Usnea barbata 

7 2 160615 86 118 01 1 3 3 15 15 Usnea barbata 

8 2 160615 87 118 01 1 3 3 20 30 Usnea barbata 

9 2 160615 88 118 38 5 6 2 100 99 �������  
���  

10 2 160615 91 118 41       

11 2 160615 92 118 01 1 3 3 20 25 Usnea barbata 

12 2 160615 93 118 01 1 3 3 10 20 Usnea barbata 

13 2 160615 94 118 01 1 3 3 35 50 Usnea barbata 

14 2 160615 95 118 01 1 3 3 15 20 Usnea barbata 

15 2 160615 96 118 01 1 4 4 20 20 Usnea barbata 

16 2 160615 97 118 01 1 3 3 15 20 Usnea barbata 

17 2 160615 98 118 01 1 3 3 10 20 Usnea barbata 

18 2 160615 113 118 01 1 2 2 20 20 Usnea barbata 

19 2 160615 114 118 01 1 4 3 15 20 Usnea barbata 
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��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

20 2 160615 115 118 01 1 3 3 25 30 Usnea barbata 

21 2 160615 117 118 01 1 4 3 20 30 Usnea barbata 

22 2 160615 118 118 01 1 3 2 15 30 Usnea barbata 

23 2 160615 119 118 38 5 6 3 100 99 �������  
���  

24 2 160615 120 118 01 1 1 2 25 40 Usnea barbata 

25 2 160615 121 118 01 1 3 3 20 20 Usnea barbata 

26 2 160615 124 118 01 1 2 2 25 30 Usnea barbata 

27 2 160615 125 118 38 5 6 3 100 99 �������  
���  

28 2 160615 126 118 01 1 2 2 15 20 Usnea barbata 

29 2 160615 77 118 01 1 3 2 15 10 Usnea barbata 

30 2 160615 123 118 01 1 1 1 20 20 Usnea barbata 

 


�/$!�  34. XX2012. (TRD) +��������  	�����"� , ���	  2, 0	
�	���  
   
� ble 34. XX2012. (TRD) Damage parameters, Level II, Kopaonik 

��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Treenumber 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

1 2 160615 75         Usnea barbata 

2 2 160615 76         Usnea barbata 

3 2 160615 78         Usnea barbata 

4 2 160615 79         Usnea barbata 

5 2 160615 80         Usnea barbata 

6 2 160615 85         Usnea barbata 

7 2 160615 86         Usnea barbata 

8 2 160615 87         Usnea barbata 

9 2 160615 88 32 10 65  1 200 
Pityogenes 

chalcographus 2 �������  
���  

10 2 160615 91          

11 2 160615 92         Usnea barbata 

12 2 160615 93         Usnea barbata 
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��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Treenumber 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

13 2 160615 94         Usnea barbata 

14 2 160615 95         Usnea barbata 

15 2 160615 96         Usnea barbata 

16 2 160615 97         Usnea barbata 

17 2 160615 98         Usnea barbata 

18 2 160615 113         Usnea barbata 

19 2 160615 114 32 10 65  1 200 Pityogenes 
chalcographus 

2 �������  
���  

20 2 160615 115         Usnea barbata 

21 2 160615 117         Usnea barbata 

22 2 160615 118         Usnea barbata 

23 2 160615 119 32 10 65  1 200 Pityogenes 
chalcographus 2 �������  
���  

24 2 160615 120         Usnea barbata 

25 2 160615 121         Usnea barbata 

26 2 160615 124         Usnea barbata 

27 2 160615 125 32 10 65  1 200 Pityogenes 
chalcographus 

2 �������  
���  

28 2 160615 126         Usnea barbata 

29 2 160615 77         Usnea barbata 

30 2 160615 123         Usnea barbata 
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
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 on  
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  repor t  on heal th  status o f main  t ree species on the basis o f  defo l iat ion 
�$.6�  (&$1�� )                    �# . ���& . �$.6$  (1000 5� ):          �# . ���& . �-.�  (1000 5� ) :            �+%&�3$ �  (�� . ,-.�  (1000 5� ): 
�$(-/!�#�  �&/�0�              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 

�+%&�3���*$  2015 - ��(�� �#  
8$%� �&�   
�/&�'��  A1 
 
Survey               2015 
Conifers 
Form A1 

����� �! �  "�#�!        �$ %�&              �#-( �  (��&,� �  4$%� �&�  (1000 5� ):     �#-( �  (��&,� �  !�,)�&�  (1000 5� ):    
� +%�%-% '�  ,-.�&+%��  – �$�1&�2                               Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 
Institution (National Focal Centre):                                                                   179                                                                   2181 
Institute of Forestry, Belgrade                                                           

�$&��2  �+%&�3���*� /Survey period: 16.06.2015. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�!�+�"�#���0�  / C lass i f i ca t ion  �&��$ �%  +%�/�!�  +�  2$"�!�0���0�. / Percen tage of  t rees  de fo l i a ted 

  �%�/!�  +%�&� 2�  59 1�2� �  
T rees  up  to  59  years  o ld  

�%�/!�  +%�&� 60 1�2� �  �  ��,$  
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) 
�&+%�/ spec ies :           

�+%.�&+%$ 
others 

-#-( no 
total 118 

        
�+%.�&+%$ 

others 
-#-( no 

total 
��$  -#-( . 
grand total 

(��&,� �  �&+%$ / a rea  o f  sp ec ies                              
/&�0  -'�&#��� �5  +%�/�!� / no.  o f  samp le t rees                29           29 29 

#!�+$  2$"�!�0���0$  
defoliation class 

(&�� . 1-/�%#�  4$%� �  
percentage of needles loss % % % % % % % % % % % % % % % 

          $.�  2$"�! .       0 
not defoliated    0 – 10 % 

             17,24      17,24 17,24 

         +!�/�  2$"�! .      1 
slightly defoliated >10 – 25 % 

            
 68,97      68,97 68,97 

       -.$&$ �  2$"�! .   2  
moderately defoliated > 25 – 60 % 

            
 3,45      3,45 3,45 

         0�#�  2$"�! .         3 
severely defoliated >60% <100 % 

            
 0,00      0,00 0,00 

                +-��              4      
dead 100% 

             10,34      10,34 10,34 

�#-( � / total               100      100 100 
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
�$.6� : �$(-/!�#�  �&/�0�  
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 on  
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 

 
 

�+%&�3���*$  2015 - ��(�� �#   
�.&4�  
�/&�'��  �  
 
Survey               2015 
Picea abies L. 
Form C 

�.&4�  Picea abies L. 

/&�0  
�1!$2 �5  
(�&�$!�  

no. of sample 
plots 

/&�0  (&�.$& �5  
+%�/�!�  

no. of sample 
trees 

% +%�/�!�  +�  2$"�!�0���0�.  / %  t r e e s  d e f o l i a t e d  

#!�+�  0  $.�  
2$"�!�0���0$  

class 0 
not defoliated 

#!�+�  1 +!�/�  
2$"�!�0���0�  
class 1 slightly 

defoliated 

#!�+�  2 -.$&$ �  
2$"�!�0���0�  

class 2 
moderately 
defoliated 

#!�+�  3 0�#�  
2$"�!�0���0�  

class 3 
severely defoliated 

#!�+�  4 +-��  
class 4 dead 

#!�+$  2-4 -.$&$ �  
2�  +-��  

class 2 to 4 
moderately  to dead 

#!�+$  1-4 +!�/�  2�  
+-��  

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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��  ��	��
���#����	�  ��-��  ���	 -�  2 7���  
��6  	#���  ���"�  ��	�"�  �������  ��������  ��  
05.08.2015. �	
��� . 8#���  ��  ��������  ��  30 �������  
����� , �	��  ��  ��������  ��
�	����  ��  �	
��"�  

����"�  ���"�  ��	�"� , ��  
	

��#���  2. 

8��	���  
	
�#�  	���
��  
��#���  ��  7��	�  
��6�  
���  ��  �  �������	�  ������  PLT (������  35). 

�  ������  36 �  37 
���  ��  
��������  ���"�  
��	�"�  �  
��������  	�����"�  ��  ��	��
���#����	�  
��-��  ���	 -�  2 ��  7��	�  ��6�  �  2015. �	
��� . 

&��
�  �  �������  
�  �������  ����	���  �  
�  
���	�����  ����	���   ��  ���������  ��  ��������	  ��  
05. �������  2015. ��������  �	���	���  
�����
  
������� . +�����
	�  ��  	��6�����	  30 	��	�-���6  
�������  �����  �  �	�  
�����	�  ������  ��  	#���  

�'	����#��� , �����
������	��  ����� , ��	  �  	�����  
��
���"� .  

0	�����	���	  ��  
�  ��  ��
�	  �����	  
	�
��	  
�������	 , �  ��
�	  	�����	 . +�����-�	  ���  ������  
�����  	�����"�  	
  ��
	�	��  (������	�  �����  

��	��  ����� ), �  ��  	����	�  
���  
�����  

�'	����#���  ��  ������	  ����  
	������  (5 �������  
�����  
�'	����#���  80 
	  90%,  9 �������  20 - 35%, 8 
�������  10 – 15%, �  �����  9 �������  
�'	����#���  0 – 
5%).  ����
������	��  �����  ����  �������  ��  	
  5 
	  
80%, �  ��������  
��	�  ���	����  ��  ����*�  5 �  
20%.��  �����  �������	���	  
�������	  ������  
(	�����"�  �����  ����  	
  ��������  
�������  ��  
�	�	�	  ����  �������� ), �  ��  
������  4 ������  
�������	���	  
�������	  �����	�  �������  
Cryptoccocus fagisuga. 

 

Crown condition assessment on the Level II 
sample plot Crni Vrh was carried out on August 5th, 
2015. 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 35). 

Tables 36 and 37 present the crown condition 
parameters and damage parameters for the Level II 
sample plot on Crni Vrh in 2015. 

The tree assessment was done by a team of two 
trained observers from the Institute of Forestry Dr. 
Sne�ana Rajkovi/  and Dr. Miroslava Markovi/ , who 
conducted a field check of the trees on  August 5th, 2015. 
The assessment of 30 marked beech trees included the 
assessment of defoliation, foliage transparency, and 
other observations. 

On that occasion, one tree was found  
completely  uprooted and one was dead. Both trees had 
the damage caused by ice (mostly in the treetop part). 
The remaing part of the stems had increasing 
percentages of defoliation (5 trees had 80 to 90% 
defoliation, 9 trees had 20-35% and 8 trees 10-15%, 
while only 9 trees had 0-5% defoliation). Foliage 
transparency ranged from 5 to 80%, but it was mostly 
within the range of 5 and 20%. The presence of miners 
was recorded on the leaves (foliage damage caused by 
insects occurred on almost all trees), and the presence of 
the detrimental insect Cryptoccocus fagisuga was 
recorded on 4 trees. 

 
 
 
 

�!�#$  50 �  51. ���
	
������  �����  Nectria coccinea ��  
���	������  ��������  �����  
	���  ��
	�	��  - 
��  2  7���  ��6  

Figures 50 and 51. Uredopustule of Nectria coccinea on broken trees of beech after the ice breakage – SP 2 
Crni Vrh 
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%���	  ��  ��
	������  
�  ��  ������  �����  ��  
��-��  
����
���  ������  �����  
�	���	�	����  
��
	�	����  �	��  ��  ����  
	-���	�  2015. �	
���  �   
��6������  ������  
�	  ���	-��  ������ . ��
�  ��  
������  
���	�����6  �������  �  
��	��  �������  
���	"���  ��  ����	����  �  �������  
��	�  ��  �������	  
-����"� , ��	  
	���
�#�  �	�	��  
	��	  ��  
	  
	����  

��	����  �����  Nectria coccinea ��  
���	������  

��	����  �������  (�����  50 �  51). 0�	  ��	  ��  

	����	 , 	��  �����  ����
�	  ��  ������	�  Cryptoccocus 
fagisuga 
�	���	����  �������	  	
����   �	����  - ��� . 
„ �	����  �	��  ����� “. 

It is important to note that beech trees on the 
sample plot suffered significant damage caused by ice 
breakages that affected a large part of Eastern Serbia at 
the beginning of 2015. Although the majority of broken 
trees and tree parts had been  removed from the stands 
and the clearing had  mostly been finished, these 
breakages led to the occurrence of a pathogenic fungus - 
Nectria coccinea on the broken parts of the trees 
(Figures 50 and 51). As it is known, this fungus, in 
interaction with  Cryptoccocus fagisuga, causes an 
extremely dangerous disease - the so-called. `beech bark 
disease`. 

 

 



 

 

75


�/$!�  35. XX2012. (PLT) T�����  ��  
	
�#���  	  
��#���  ��
�	���	�  ��  	#���  ���"�  ��	�"�  ������� , ���	  II, 7���  ��6  
Table 35. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level II, Crni vrh 

��
��  ��   
Sequence number 

0	
  
�����  
Country Code  

��	�  
��#���  
Observation plot  

�����  	#���  
Date of assessment  

,�	���'���  
������  
Latitude  

,�	���'���  

�����  

Longitude  

��
�	����  
������ /K	
  

Altitude  

�
����'���#���  
����  

Team identification 
 

8�����  ��
���"�  
Other observations  

1 67 4 050815 +44007'55" +21058'38" 19   

 


�/$!�  36. XX2012. (TRC) +��������  ���"�  ��	�"� , ���	  2, 7���  ��6  
Table 36. XX2012. (TRC) Crown condition parameters, Crni vrh 

��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

1 4 050815 57 018 01 1 4 2 10 20  

2 4 050815 58 018 01 1 4 2 5 10  

3 4 050815 62 018 01 1 1 1 15 10  

4 4 050815 64 018 01 1 4 1 20 5  

5 4 050815 65 018 01 1 4 1 5 10  

6 4 050815 66 018 01 1 4 1 20 10  

7 4 050815 67 018 01 1 4 2 15 10  

8 4 050815 68 018 38 5 6 3 100  +	�
��	  ���	  

9 4 050815 69 018 01 1 4 2 0 5  

10 4 050815 71 018 01 1 4 2 5 5  

11 4 050815 72 018 01 1 4 2 90 80  

12 4 050815 73 018 01 1 4 1 10 5  

13 4 050815 74 018 01 1 4 1 0 5  

14 4 050815 75 018 01 1 4 1 5 5  

15 4 050815 76 018 01 1 3 1 25 5  

16 4 050815 77 018 01 1 5 1 15 15  

17 4 050815 78 018 01 2 3 1 80 10  

18 4 050815 79 018 01 1 5 1 15 5  

19 4 050815 87 018 01 2 1 1 80 10  

20 4 050815 88 018 01 1 4 1 5 10  
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��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

21 4 050815 89 018 01 1 3 1 80 35  

22 4 050815 90 018 01 1 3 1 30 20  

23 4 050815 91 018 01 2 4 1 90 20  

24 4 050815 92 018 01 1 3 1 30 15  

25 4 050815 94 018 01 1 4 2 15 20  

26 4 050815 95 018       �������	  

27 4 050815 96 018 01 1 4 1 25 10  

28 4 050815 97 018 01 1 4 2 10 5  

29 4 050815 98 018 01 1 4 1 0 10  

30 4 050815 100 018 01 1 4 2 5 10  

 


�/$!�  37. XX2012. (TRD) +��������  	�����"� , ���	  2, 7���  ��6  

� ble 37. XX2012. (TRD) Damage parameters, Level II, Crni vrh 

��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Tree number 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

1 4 050815 57 24 13  3 1 400 430 3  

2 4 050815 58 31 11 57  2 300 390 1  

3 4 050815 62          

4 4 050815 64          

5 4 050815 65 31 11 57  2 300 390 1  

6 4 050815 66 14 10 65 3 1 200 290 1  

7 4 050815 67 14 10 65 3 1 200 290 1  

8 4 050815 68         +	�
��	  ���	  

9 4 050815 69 14 10 65 3 1 200 290 1  

10 4 050815 71 24 13  3 1 400 430 3  

11 4 050815 72          

12 4 050815 73          

13 4 050815 74 14 10 65 3 1 200 290 1  
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��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Tree number 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

14 4 050815 75 14 10 65 3 1 200 290 1  

15 4 050815 76 14 10 65 3 1 200 290 1  

16 4 050815 77          

17 4 050815 78 14 10 65 3 1 200 290 2  

18 4 050815 79 14 10 65 3 1 200 290 1  

19 4 050815 87 31 11 57  2 300 390 1  

20 4 050815 88 14 10 65 3 1 200 290 1  

21 4 050815 89          

22 4 050815 90 14 10 65 3 1 200 290 1  

23 4 050815 91          

24 4 050815 92 14 10 65 3 1 200 290 1  

25 4 050815 94 31 11 57  2 300 390 1  

26 4 050815 95 04 15   1 400 430 7 �������	  

27 4 050815 96 31 10 5 3 2 300 390 1  

28 4 050815 97 14 10 65 3 1 200 290 1  

29 4 050815 98          

30 4 050815 100 14 10 65 3 1 200 290 1  
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
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 on  
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  repor t  on heal th  status o f main  t ree species on the basis o f  defo l iat ion 
�$.6�  (&$1�� )                    �# . ���& . �$.6$  (1000 5� ):          �# . ���& . �-.�  (1000 5� ) :            �+%&�3$ �  (�� . ,-.�  (1000 5� ): 
�$(-/!�#�  �&/�0�              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 

�+%&�3���*$  2015-�& �  �&5 
��,)�&�   
�/&�'��  � 1 
 
Survey               2015 
Broadleaves 
Form � 1 

����� �! �  "�#�!        �$ %�&              �#-( �  (��&,� �  4$%� �&�  (1000 5� ):     �#-( �  (��&,� �  !�,)�&�  (1000 5� ):    
� +%�%-% '�  ,-.�&+%��  – �$�1&�2                               Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 
Institution (National Focal Centre):                                                                   179                                                                   2181 
Institute of Forestry, Belgrade                                                           

�$&��2  �+%&�3���*� /Survey period: 05.08.2015. 

�!�+�"�#���0�  / C lass i f i ca t ion  �&��$ �%  +%�/�!�  +�  2$"�!�0���0�. / Percen tage of  t rees  de fo l i a ted 

  �%�/!�  +%�&� 2�  59 1�2� �  
T rees  up  to  59  years  o ld  

�%�/!�  +%�&� 60 1�2� �  �  ��,$  
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) 

�&+%�/ spec ies :      �+%.�&+%$ 
others 

-#-( no 
total 018     �+%.�&+%$ 

others 
-#-( no 

total 
��$  -#-( . 
grand total 

(��&,� �  �&+%$ / a rea  o f  sp ec ies                 

/&�0  -'�&#��� �5  +%�/�!� / no.  o f  samp le t rees         29       30 

#!�+$  2$"�!�0���0$  
defoliation class 

(&�� . 1-/�%#�  4$%� �  
percentage of needles loss  % % % % %  % % % % % % % % 

 $.�  2$"�! .       0 
not defoliated 0 – 10 %        41,38      41,38 41,38 

+!�/�  2$"�! .      1 
slightly defoliated >10 – 25 %        31,03      31,03 31,03 

-.$&$ �  2$"�! .   2 
moderately defoliated > 25 – 60 %        6,90      6,90 6,90 

0�#�  2$"�! .         3 
severely defoliated >60% <100 %        17,24      17,24 17,24 

+-��              4 
dead 100%        3,45      3,45 3,45 

�#-( � / total        100.00      100.00 100.00 
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
�$.6� : �$(-/!�#�  �&/�0�  
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 on  
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 

 

�+%&�3���*$  2015-�& �  �&5�  
�-#��  
�/&�'��  �  
 
Survey               2015 
Fagus moesiaca 

 Form C 

�-#��   Fagus moesiaca 

/&�0  
�1!$2 �5  
(�&�$!�  

no. of sample 
plots 

/&�0  (&�.$& �5  
+%�/�!�  

no. of sample 
trees 

% +%�/�!�  +�  2$"�!�0���0�.  / %  t r e e s  d e f o l i a t e d  

#!�+�  0  $.�  
2$"�!�0���0$  

class 0 
not defoliated 

#!�+�  1 +!�/�  
2$"�!�0���0�  
class 1 slightly 

defoliated 

#!�+�  2 -.$&$ �  
2$"�!�0���0�  

class 2 
moderately 
defoliated 

#!�+�  3 0�#�  
2$"�!�0���0�  

class 3 
severely defoliated 

#!�+�  4 +-��  
class 4 dead 

#!�+$  2-4 -.$&$ �  
2�  +-��  

class 2 to 4 
moderately  to dead 

#!�+$  1-4 +!�/�  2�  
+-��  

class 1 to 4 
slightly to  

dead 

4 29 41.38 31.03 6.90 17.24 3.45 27.59 58,62 
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�&�"�#�  7. �
	��
��  
�����  
�'	����#���  �  
���	
�  2013-2015 – ���	  2, 7���  ��6  

Graph 7. Comparative study of defoliation from 2013 to 2015 – Level II, Crni Vrh 
 

 

�  2015. �	
���  ��  ��  ���	�  2 7���  ��6  

�	#����  �������  �	��  ����  ��6������  
�'	����#��	�  
�  �������  �	��  ��  ��6������  ����	�  
�'	����#��	�  ��  
����  �  	
�	��  ��  
��
6	
��  
��  �	
��� , 
	�  ��  

�	#����  �������  ��6�����  �����	�  �  ���	�  

�'	����#��	�  
	�����  �  	
�	��  ��  
��
6	
��  
��  
�	
��� . 

Compared to previous two years of monitoring, 
the percentage of trees with no or slight defoliation was 
lower on the sample plot Crni Vrh in 2015. The 
percentage of trees with moderate or severe  defoliation 
was higher than previous years.  

 

 

8#���  ���"�  ��	�"�  �������  ��  
��	��
���#����	�  ��-��  ���	 -�  2 �  �	��	�  ,	��  
��������  ��  23.07.2015. �	
��� . 8#���  ��  ��������  
��  30 �������  ���	�  �	�� , �	��  ��  ��������  ��
�	����  
��  �	
��"�  
����"�  ���"�  ��	�"� , ��  
	

��#���  
2. 

8��	���  
	
�#� , 	���
��  
��#���  �  �	��	�  
,	��  
���  ��  �  �������	�  ������  PLT (������  38). 

�  ������  39 �  40 
���  ��  
��������  ���"�  
��	�"�  �  
��������  	�����"�  ��  ��	��
���#����	�  
��-��  ���	 -�  2 �  �	��	�  ,	��  �  2015. �	
��� . 

&��
�  �  �������  
�  �������  ����	���  �  
�  
���	�����  ����	���  ��  ���������  ��  ��������	  ��  
23. ����  2015. ��������  �	���	���  
�����
  ������� . 
+�����
	�  ��  	��6�����	  30 	��	�-���6  �������  
���	�  �	��  �  �	�  
�����	�  ������  ��  	#���  

�'	����#��� , �����
������	��  ����� , ��	  �  	�����  
��
���"� . 0	�����	���	  ��  
�  ��  �������  �
���� , 

Crown condition assessment on the Level II 
sample plot in Mokra Gora was carried out on July 23rd, 
2015. The assessment was done on 30 Scots pine trees 
selected for the purpose of annual crown condition 
monitoring, on subplot 2. 

The most important characteristics of the sample 
plot in Mokra Gora are presented in the purposeful 
Table PLT (Table 38). 

Tables 39 and 40 show the parameters of crown 
condition and parameters of damage on the Level II 
sample plot in Mokra Gora in 2015. 

The tree assessment was done by a team of two 
trained observers from the Institute of Forestry Dr. 
Sne�ana Rajkovi/  and Dr. Miroslava Markovi/ , who 
conducted a field check of the trees on July 23rd, 2015. 
The assessment of 30 marked Scots pine trees included 
the assessment of defoliation, foliage transparency, and 
other observations. It was found that the plantation was 
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�'	����#���  ��  ���	  �����  �  ���	��  ������	�  0 
	  
5% (�����  5 �������  ����	  ��  
�'	����#���  10%). 
 ����
������	��  �����  ����  ����  ��  ��������  
��	�  
10 
	  20% (���	  4 ������  �����  ��  ����  
�����
������	�� , 	
  �	��  ���  ������  30% �  ��
�	  
�����	  60%). 

�  	�����  ��-��  �������	���	  
	���  6�����  �  
�������  �  
	
������ . ��  ����	�  ����  
	
������  
6�����  �������	����  ��  	�����"�  
�	���	�	����  

��	�����  �������  �  �������  ���������  (����  ��  
�����  – �����  52, 53 �  54). ��  �������  
�������	  

�������	  �����	�  �������  Parectropa robiniella 
(�����  55). 

healthy, with a very low degree of defoliation, mostly in 
the 0-5% class of defoliation (only 5 trees had 10% 
defoliation). Foliage transparency was mostly in the 
range from 10 and 20% (only 4 trees had higher 
transparency, 3 of which had 30% and one had 60% 
transparency). 

The young growth of a number of oak and 
locust trees was recorded within the sample plot. The 
foliage of the oak young growth had signs of damage 
caused by disease-causing fungi and dangerous insects 
(mines on leaves – Figures 52, 53 and 54. The presence 
of a harmful insect - Parectropa robiniella (Figure 55) 
was recorded on locust trees. 

 
  
  

 

 
�!�#$  52, 53 �  54. 8�����"�  ��  ����	�  ����  
	
������  6�����  �  	�����  ��-��  - 
�
����#�  �  �����  ������ . 

��  2 �	���  ,	��  
Figures 52, 53 and 54. The damage on the foliage of oak young growth within the sample plot – powdery mildew 

and miners – SP2 Mokra Gora 
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Slika 55. 8�����"�  ��  ����	�  ����  �������  �  	�����  ��-��  – Parectropa robiniella 
��  2 �	���  ,	��  

Figure 55. The damage on the foliage of locust trees within the sample plot –  
Parectropa robiniella SP2 Mokra  
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�&�"�#�  8. �
	��
��  
�����  
�'	����#���  �  
���	
�  2013-2015 – ���	  2, �	���  ,	��  
Graph 8. Comparative study of defoliation from 2013 to 2015 – Level II, Mokra Gora 

 

�  2015. �	
���  
�'	����#���  ����	� , 
������	�  �  ���	�  �����������  ����   �	�����	����  ��  
��  ��
�	�  ������  ��
�	���	�  ��  
����"�  ���"�  
����� . �  	�	�  �	
���  ����  ���	  ��  �����6  ������� . 

Defoliation of slight, moderate and severe 
intensity was not recorded on any of the trees selected 
for crown condition monitoring in 2015. There were no 
dead trees in this year. 

 



 

 

83


�/$!�  38. XX2012. (PLT) T�����  ��  
	
�#���  	  
��#���  ��
�	���	�  ��  	#���  ���"�  ��	�"�  ������� , ���	  II, �	���  ,	��  
Table 38. XX2012. (PLT) Data on the plot selected for crown condition assessment, Level II, Mokra Gora 

��
��  ��   
Sequence number 

0	
  
�����  
Country Code  

��	�  
��#���  
Observation plot  

�����  	#���  
Date of assessment  

,�	���'���  
������  
Latitude  

,�	���'���  

�����  

Longitude  

��
�	����  
������ /K	
  

Altitude  

�
����'���#���  
����  

Team identification 
 

8�����  ��
���"�  
Other observations  

1 67 5 23.07.2015 +43045'27" +19029'00" 12   

 


�/$!�  39. XX2012. (TRC) +��������  ���"�  ��	�"� , ���	  2, �	���  ,	��  
Table 39. XX2012. (TRC) Crown condition parameters, Mokra Gora 

��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

1 5 230715 82 134 1 2 2 1 0 30 ���

��  ���
�	��  
2 5 230715 83 134 1 1 1 1 5 30 ���

��  ���
�	��  
3 5 230715 84 134 1 2 2 1 5 20 ���

��  ���
�	��  
4 5 230715 105 134 1 1 3 1 10 20 ���

��  ���
�	��  
5 5 230715 106 134 1 1 2 1 10 30 ���

��  ���
�	��  
6 5 230715 107 134 1 2 1 1 0 20 ���

��  ���
�	��  
7 5 230715 113 134 1 1 1 1 0 25 ���

��  ���
�	��  
8 5 230715 114 134 1 1 4 1 10 60 ���

��  ���
�	��  
9 5 230715 140 134 1 2 2 1 0 25 ���

��  ���
�	��  
10 5 230715 141 134 1 1 2 1 0 10 ���

��  ���
�	��  
11 5 230715 142 134 1 2 2 1 10 20 ���

��  ���
�	��  
12 5 230715 143 134 1 2 2 1 10 15 ���

��  ���
�	��  
13 5 230715 144 134 1 2 2 1 5 10 ���

��  ���
�	��  
14 5 230715 165 134 1 2 1 1 0 15 ���

��  ���
�	��  
15 5 230715 166 134 1 2 2 1 0 10 ���

��  ���
�	��  
16 5 230715 167 134 1 2 2 1 5 15 ���

��  ���
�	��  
17 5 230715 168 134 1 2 3 1 5 15 ���

��  ���
�	��  
18 5 230715 183 134 1 1 1 1 5 15 ���

��  ���
�	��  
19 5 230715 184 134 1 2 2 1 0 20 ���

��  ���
�	��  
20 5 230715 185 134 1 3 3 2 0 20 ���

��  ���
�	��  



 

 

84

��
��  ��	�   
������  

Sequence 
number of 

trees 

��	�  
��#���  
Observation 
plot number 

�����  
�	#���  
Date of survey 

��	�  ������  
Tree number 

 
%����  

Tree Species code 
 

����"�  – 
����"�"�  

Removals & 
mortality 

������  ������  
Social class 

�����  ��	�"�  
Crown shading 

%�
���	��  
��	�"�  
Visibility 

��'	����#���  
Defoliation 

 ����
������	��   
�����  

Foliage transparency 

8�����  ��
���"�  
 Other observations 

21 5 230715 193 134 1 1 1 1 0 10 ���

��  ���
�	��  
22 5 230715 194 134 1 1 2 1 0 10 ���

��  ���
�	��  
23 5 230715 213 134 1 2 2 1 0 10 ���

��  ���
�	��  
24 5 230715 214 134 1 3 3 1 5 10 ���

��  ���
�	��  
25 5 230715 215 134 1 3 2 1 0 10 ���

��  ���
�	��  
26 5 230715 223 134 1 1 2 1 5 10 ���

��  ���
�	��  
27 5 230715 224 134 1 3 2 1 0 10 ���

��  ���
�	��  
28 5 230715 320 134 1 2 2 1 5 15 ���

��  ���
�	��  
29 5 230715 359 134 1 1 2 1 5 15 ���

��  ���
�	��  
30 5 230715 407 134 1 1 2 1 0 5 ���

��  ���
�	��  

 


�/$!�  40. XX2012. (TRD) +��������  	�����"� , ���	  2, �	���  ,	��  

� ble 40. XX2012. (TRD) Damage parameters, Level II, Mokra Gora 

��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Tree number 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

1 5 230715 82         ���

��  ���
�	��  
2 5 230715 83         ���

��  ���
�	��  
3 5 230715 84         ���

��  ���
�	��  
4 5 230715 105         ���

��  ���
�	��  
5 5 230715 106         ���

��  ���
�	��  
6 5 230715 107         ���

��  ���
�	��  
7 5 230715 113         ���

��  ���
�	��  
8 5 230715 114         ���

��  ���
�	��  
9 5 230715 140         ���

��  ���
�	��  
10 5 230715 141         ���

��  ���
�	��  
11 5 230715 142         ���

��  ���
�	��  
12 5 230715 143         ���

��  ���
�	��  
13 5 230715 144         ���

��  ���
�	��  
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��
��  ��	�  
������   

Sequence 
number of 

trees 

��	�  
��#���   
Observation 
plot number 

�����  
�	#���  
 Date of survey  

��	�  ������   
Tree number 

8�������  
�	  
������   

Specification of 
affected part 

���
�	�  
 Symptom 

8�����  
���
�	��   

Specification 
of symptom 

��	  �   
��	�"�  

 Location in 
crown 

%����  ��������  
	�����"�  

 Age of damage 

���	�  
 Cause 

�����  ���	��  
 Scientific name 

of cause 

����������  
	�����"�   

Extent 

8�����  ��
���"�  
 Other observations 

14 5 230715 165         ���

��  ���
�	��  
15 5 230715 166         ���

��  ���
�	��  
16 5 230715 167         ���

��  ���
�	��  
17 5 230715 168         ���

��  ���
�	��  
18 5 230715 183         ���

��  ���
�	��  
19 5 230715 184         ���

��  ���
�	��  
20 5 230715 185         ���

��  ���
�	��  
21 5 230715 193         ���

��  ���
�	��  
22 5 230715 194         ���

��  ���
�	��  
23 5 230715 213         ���

��  ���
�	��  
24 5 230715 214         ���

��  ���
�	��  
25 5 230715 215         ���

��  ���
�	��  
26 5 230715 223         ���

��  ���
�	��  
27 5 230715 224         ���

��  ���
�	��  
28 5 230715 320         ���

��  ���
�	��  
29 5 230715 359         ���

��  ���
�	��  
30 5 230715 407         ���

��  ���
�	��  
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
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 on  
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  repor t  on heal th  status o f main  t ree species on the basis o f  defo l iat ion 
�$.6�  (&$1�� )                    �# . ���& . �$.6$  (1000 5� ):          �# . ���& . �-.�  (1000 5� ) :            �+%&�3$ �  (�� . ,-.�  (1000 5� ): 
�$(-/!�#�  �&/�0�              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 

�+%&�3���*$  2015-��#&�  ��&�  
8$%� �&�   
�/&�'��  A1 
 
Survey               2015 
Conifers 
Form A1 

����� �! �  "�#�!        �$ %�&              �#-( �  (��&,� �  4$%� �&�  (1000 5� ):     �#-( �  (��&,� �  !�,)�&�  (1000 5� ):    
� +%�%-% '�  ,-.�&+%��  – �$�1&�2                               Total conifer area (1000 ha):                      Total broadleaved area (1000 ha): 
Institution (National Focal Centre):                                                                   179                                                                   2181 
Institute of Forestry, Belgrade                                                           

�$&��2  �+%&�3���*� /Survey period: 24.07.2015 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

�!�+�"�#���0�  / C lass i f i ca t ion  �&��$ �%  +%�/�!�  +�  2$"�!�0���0�. / Percen tage of  t rees  de fo l i a ted 

  �%�/!�  +%�&� 2�  59 1�2� �  
T rees  up  to  59  years  o ld  

�%�/!�  +%�&� 60 1�2� �  �  ��,$  
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) 
�&+%�/ spec ies :   

134 
        

�+%.�&+%$ 
others 

-#-( no 
total  

        
�+%.�&+%$ 

others 
-#-( no 

total 
��$  -#-( . 
grand total 

(��&,� �  �&+%$ / a rea  o f  sp ec ies                              
/&�0  -'�&#��� �5  +%�/�!� / no.  o f  samp le t rees   30           30             630 

#!�+$  2$"�!�0���0$  
defoliation class 

(&�� . 1-/�%#�  4$%� �  
percentage of needles loss % % % % % % % % % % % % % % % 

          $.�  2$"�! .       0 
not defoliated    0 – 10 % 100.00      100.00        100.00 

         +!�/�  2$"�! .      1 
slightly defoliated >10 – 25 % 0.00      0.00        0.00 

       -.$&$ �  2$"�! .   2  
moderately defoliated > 25 – 60 % 0.00      0.00        0.00 

         0�#�  2$"�! .         3 
severely defoliated >60% <100 % 0.00      0.00        0.00 

                +-��              4      
dead 100% 0.00      0.00        0.00 

�#-( � / total 100.00      100.00        100.00 
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�� �$ ��0�  �  2�6� +#�.  (&$#�1&� �4 �.  '�1�;$*-  ��'2-5�  
�$;- �&�2 �  ���($&�%�� �  (&�1&�.  '�  (&��$ -  �  (&�)$*$  -%���0�  '�1�;$*�  ��'2-5�   �  ,-.$  
�!�  ��&�(+#$  � �0$  '�  '�,%�%-  ,-.�  �2  �%.�+"$&+#�1  '�1�;$*�  
��2�,*�  �'�$,%�0  �  '2&��+%�$ �.  +%�*-  1!�� �5  �&+%� 2&�$)�   �  �+ ��-  2$"�!�0���0$  
�$.6� : �$(-/!�#�  �&/�0�  
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 on  
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 

 
 
 
 
 

�+%&�3���*$  2015-��#&�  ��&�  
�$!�  /�&  
�/&�'��  �  
 
Survey               2015 
Pinus sylvestris L   

Form C 

�$!�  /�&   Pinus sylvestris L. 

/&�0  
�1!$2 �5  
(�&�$!�  

no. of sample 
plots 

/&�0  (&�.$& �5  
+%�/�!�  

no. of sample 
trees 

% +%�/�!�  +�  2$"�!�0���0�.  / %  t r e e s  d e f o l i a t e d  

#!�+�  0  $.�  
2$"�!�0���0$  

class 0 
not defoliated 

#!�+�  1 +!�/�  
2$"�!�0���0�  
class 1 slightly 

defoliated 

#!�+�  2 -.$&$ �  
2$"�!�0���0�  

class 2 
moderately 
defoliated 

#!�+�  3 0�#�  
2$"�!�0���0�  

class 3 
severely defoliated 

#!�+�  4 +-��  
class 4 dead 

#!�+$  2-4 -.$&$ �  
2�  +-��  

class 2 to 4 
moderately  to dead 

#!�+$  1-4 +!�/�  2�  
+-��  

class 1 to 4 
slightly to  

dead 
5 30 100.00 0.00 0.00 0.00 0.00 0.00 0.00 
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�&�"�#�  9. ���
��  
�'	����#���  �  2015.�	
���  – ��  ���	  2 

Graph 9. Defoliation degree in 2015 – Level II sample plot 
 

8
  ���  ���  �	�������� , ��	  �  �  
��
6	
���  
�	
�����  (2013-	�  �  2014-	�  �	
��� ), �������  

�	#����  �������  ��
�	����6  ��  
����"�  ���"�  �����  
�	��  ����  ��6������  
�'	����#��	�  �������	���  ��  ��  
�	��	�  ,	�� . ��  	�	�  
	��  ����  �������	����  
������  ��  
�'	����#��	�  ����	� , ���
"��  �  ���	�  
����������� . 

As in previous years (2013 and 2014), Mokra 
Gora was the site with the highest percentage of trees 
selected for crown condition monitoring with no 
defoliation. This sample plot didn`t have trees with 
slight, moderatre or severe  defoliation. 

 

 

11. ������
�8��  �  ����
������ A 
��
��7���
�  �  2015. ������  
 
+�	�-���"�  
�������  ������#���  �  2015. 

�	
���  �������	  ��  �  ���  ��
���� : 
�	����� . ���"�  
�  ����"� . �  �  	�	�  �	
���  	������"�  ��������  ��  
'�	�����-��  �  ������#�����  ���������"�  
	  

��
��*��	�  ���	
�#�  ��  
����
��"�  �  	���
�  

	
�����  (International Co-operative Programme on 
Assessment and Monitoring of Air Pollution Effects on 
Forests - ICP Forests).  

 
11.1. ���� 2�#���0+#�  %�4#�  �����  II – 
��(�� �#  

 
��  ��	��
���#����	�  ��-��  ���	�  II – 

0	
�	��� , 	#���  
	��	��	���  
�������6  �����  �  
�
����  
����� . ���"�  �  
�������  '�	��  ��������  ��  
16.06.2015. �	
��� . 29.07.2015. �	
���  �  21.10.2015. 
�	
���  ��  ������  
	���������  	���
���  
��#�����  

11.      FLORISTIC AND VEGETATION SURVEYS 
IN 2015 
 
The survey of ground vegetation in 2015 was 

done in spring, summer and autumn. Floristic and 
vegetation surveys were again carried out according to 
the prescribed methodology for data collection and 
processing (International Co-operative Programme on 
Assessment and Monitoring of Air Pollution Effects on 
Forests - ICP Forests).  

 
11.1 Level II sample plot – Kopaonik 
 
The assessments of species cover in the tree, 

shrub and herb  layer on the Level II sample plot 
Kopaonik were done on June 16th, 2015, then on July 
29th, 2015 and finally on October 21st, 2015, on 
previously established square sampling units (10 x 10 
m), which cover a total area of 400 m². These plots are 
visibly marked in the field.  
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�  ��
�  ���
����  (10 x 10 m), -���  ��  ���
�	  
	��6�����	  400 m² 
	������ . ����
���  
��#���  ��  
��  ������  ��
�	  	�������� . 

�  ������  41 (8�����#  XX2012.PLV) 

��������  ��  	��	���  
	
�#�  	  	���
���  

	��������  (��
�	����  ������ . ��	���'���  ������  
�  
����� . 
����  	#��� . 
	��	��	��  �
����  
����� . 
���"�  �  
�������  '�	�� . ���
"�  ������  �
����  
���"�  �  
�������  '�	�� . 
	��	��	��  ��6	���� . 
��
	�������  
�	  �������� . ��	  �  
	������	��  
��������  ������   	
�
	� ). 

�  ������  42 (8�����#  XX2012.VEM) ��  
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�#�
	'����6  ����  ���-�  Vaccinio-Piceion Br.-Bl. 
1939. 
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���	
�  �	��-���  

�
�����  ��  ����  ���	  ���� . �  
	��
  	�����  
�����#��� , 
	��	��	��  ������  
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�������	����  ��  �����  Ajuga pyramidalis �  Epilobium 
montanum, �	��  ������6  �	
���  ����  ���������� . 
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��6  
	������ ) 
����  �	�����	����  �	��  �����  �����  �  	
�	��  ��  

���6	
��  �	
��� , ������	�  ��  
�������  �����  
�����  �	��  ��  
��������  ��  	���
���  
��#����� .   

 

Table 41 (Form XX2012.PLV) shows the most 
important characteristics of the sampling units (altitude, 
latitude and longitude, assessment date, tree layer cover, 
shrub layer cover,  herb layer cover, mean height of the 
shrub and herb  layers, moss cover, barren soil and 
litterfall cover.  

Table 42 (Form XX2012.VEM) contains a list 
of registered plants with their cover percentage for each 
layer. Phytosociological relevés 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.  

The year of 2015 was unfavorable in terms of 
hydrologic conditions. The amount of rainfall was small 
during the growing season. However, there was no 
decline in the ground vegetation cover. This can be 
attributed to the higher altitude compared to other Level 
II sample plots in Serbia, and higher relative air 
humidity. 

Kopaonik mountain climate helped preserve the 
moisture accumulated in the soil during the winter. 
However, the lower amount of rainfall compared to the 
previous year contributed to the substantial reduction of 
moss cover on all sample plots, especially in the autumn. 
At the beginning of the growing season, and during the 
summer, moss prevented the water accumulated during 
the winter to evaporate from the soil, which contributed 
to the preservation of ground vegetation abundance 
despite the pronounced summer drought periods. At the 
end of the growing season, drought caused moss to 
vanish almost completely, but it kept the moisture 
needed by herbaceous plants of the herb layer. 

 New plant species recorded this year included 
Ajuga pyramidalis �  Epilobium montanum. They were 
not present in the previous years. 

The whole area (beyond the sampling units) was 
covered mostly by plant species that were recorded on 
the sampling units in general. There were no new plant 
species compared to the previous years of monitoring. 
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�!�#�  56. Gentiana asclepiadea (8+  IV). ��  2 

0	
�	���  
Figure 56. Gentiana asclepiadea (sampling unit IV). 

SP 2 Kopaonik 

�!�#�  57. Senecio nemorensis (8+  I).  
��  2 0	
�	���  

Figure 57. Senecio nemorensis(sampling unit I) 
SP 2 Kopaonik 
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�/$!�  41. XX2012. (PLV)  �����  ��  
	
�#���  
�������  ������#���  - 0	
�	���    
Table 41. XX2012. (PLV) Data on ground vegetation - Kopaonik 
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1 67 1 1 1 2 2 16.06.2015. 43 17 30 20 48 50 35 1 100 40 0.8 1.0 0.3 95 25 5 30  
2 67 1 1 2 2 2 29.07.2015. 43 17 30 20 48 50 35 1 100 40 1.0 1.0 0.5 95 25 5 30  
3 67 1 1 3 2 2 21.10.2015. 43 17 30 20 48 50 35 1 100 40 0.8 20 0.2 80 2 20 30  
4 67 2 2 1 2 2 16.06.2015. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.3 80 10 20 30  
5 67 2 2 2 2 2 29.07.2015. 43 17 30 20 48 50 35 1 100 50 1.0 10 0.4 90 10 10 30  
6 67 2 2 3 2 2 21.10.2015. 43 17 30 20 48 50 35 1 100 50 1.0 10 0.2 80 2 20 30  
7 67 3 3 1 2 2 16.06.2015. 43 17 30 20 48 50 35 1 100 50 0.8 10 0.3 90 8 10 10  
8 67 3 3 2 2 2 29.07.2015. 43 17 30 20 48 50 35 1 100 50 1.0 10 0.4 95 8 5 10  
9 67 3 3 3 2 2 21.10.2015. 43 17 30 20 48 50 35 1 100 50 1.0 10 0.2 90 1 10 15  
10 67 4 4 1 2 2 16.06.2015. 43 17 30 20 48 50 35 1 100 80 0.6 2 0.3 70 10 30 60  
11 67 4 4 2 2 2 29.07.2015. 43 17 30 20 48 50 35 1 100 80 0.6 3 0.4 90 10 20 60  
12 67 4 4 3 2 2 21.10.2015. 43 17 30 20 48 50 35 1 100 80 0.6 20 0.2 80 3 20 20  
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�/$!�  22. XX2012.(VEM)  �����  
�	#���  
�������  ������#���  - 0	
�	���    
Table 22. XX2012.(VEM) Datafile with ground vegetation assessments - Kopaonik   

��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

1.  1 1 1 026.004.001 1 1 40 5  
2.  1 1 1 80.009.007 2 1 1 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 80.009.007 3 1 10 5  
6.  1 1 1 169.096.017 3 1 10 5  
7.  1 1 1 189.002.022 3 1 8 5  
8.  1 1 1 154.027.021 3 1 6 5  
9.  1 1 1 189.002.031 3 1 5 5  
10.  1 1 1 169.091.001 3 1 4 5  
11.  1 1 1 169.181.065 3 1 3 5  
12.  1 1 1 189.002.015 3 1 3 5  
13.  1 1 1 154.021.027 3 1 3 5  
14.  1 1 1 189.002.029 3 1 2 5  
15.  1 1 1 057.006.001 3 1 2 5  
16.  1 1 1 169.172.001 3 1 2 5  
17.  1 1 1 193.102.001 3 1 1 5  
18.  1 1 1 183.047.001 3 1 1 5  
19.  1 1 1 123.005.001 3 1 0.2 5  
20.  1 1 1 183.004.002 3 1 0.2 5  
21.  1 1 1 047.008.011 3 1 0.2 5  
22.  1 1 1 168.001.015 3 1 0.2 5  
23.  1 1 1 148.029.017 3 1 0.2 5  
24.  1 1 1 026.004.001 3 1 0.1 5  
25.  1 1 1 080.028.002 3 1 0.1 5  
26.  1 1 1 151.001.003 3 1 0.01 5  
27.  1 1 2 026.004.001 1 1 40 5  
28.  1 1 2 80.009.007 2 1 1 5  
29.  1 1 2 080.028.002 2 1 0.2 5  
30.  1 1 2 193.004.103 3 1 35 5  
31.  1 1 2 169.096.017 3 1 20 5  
32.  1 1 2 80.009.007 3 1 10 5  
33.  1 1 2 154.027.021 3 1 8 5  
34.  1 1 2 189.002.022 3 1 5 5  
35.  1 1 2 169.091.001 3 1 4 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

36.  1 1 2 189.002.031 3 1 3 5  
37.  1 1 2 189.002.015 3 1 3 5  
38.  1 1 2 154.021.027 3 1 3 5  
39.  1 1 2 169.181.065 3 1 2 5  
40.  1 1 2 168.001.015 3 1 2 5  
41.  1 1 2 169.172.001 3 1 1.5 5  
42.  1 1 2 193.102.001 3 1 1 5  
43.  1 1 2 189.002.029 3 1 1 5  
44.  1 1 2 057.006.001 3 1 1 5  
45.  1 1 2 183.047.001 3 1 1 5  
46.  1 1 2 047.008.011 3 1 1 5  
47.  1 1 2 123.005.001 3 1 0.2 5  
48.  1 1 2 183.004.002 3 1 0.2 5  
49.  1 1 2 026.004.001 3 1 0.1 5  
50.  1 1 2 080.028.002 3 1 0.1 5  
51.  1 1 2 148.029.017 3 1 0.1 5  
52.  1 1 2 151.001.003 3 1 0.01 5  
53.  1 1 3 026.004.001 1 1 40 5  
54.  1 1 3 80.009.007 2 1 20 5  
55.  1 1 3 080.028.002 2 1 0.2 5  
56.  1 1 3 193.004.103 3 1 35 5  
57.  1 1 3 169.091.001 3 1 3 5  
58.  1 1 3 154.021.027 3 1 3 5  
59.  1 1 3 80.009.007 3 1 2 5  
60.  1 1 3 189.002.015 3 1 2 5  
61.  1 1 3 169.172.001 3 1 1.5 5  
62.  1 1 3 189.002.031 3 1 1 5  
63.  1 1 3 189.002.022 3 1 1 5  
64.  1 1 3 057.006.001 3 1 1 5  
65.  1 1 3 169.181.065 3 1 0.5 5  
66.  1 1 3 189.002.029 3 1 0.5 5  
67.  1 1 3 168.001.015 3 1 0.5 5  
68.  1 1 3 026.004.001 3 1 0.1 5  
69.  1 1 3 080.028.002 3 1 0.1 5  
70.  2 2 1 26.004.001 1 1 50 5  
71.  2 2 1 26.004.001 2 1 10 5  
72.  2 2 1 80.009.007 2 1 1 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

73.  2 2 1 193.004.103 3 1 40 5  
74.  2 2 1 169.091.001 3 1 16 5  
75.  2 2 1 189.002.022 3 1 10 5  
76.  2 2 1 80.009.007 3 1 10 5  
77.  2 2 1 169.181.065 3 1 7 5  
78.  2 2 1 193.074.005 3 1 5 5  
79.  2 2 1 189.002.015 3 1 5 5  
80.  2 2 1 169.096.017 3 1 5 5  
81.  2 2 1 189.002.029 3 1 4 5  
82.  2 2 1 154.021.027 3 1 4 5  
83.  2 2 1 109.001.054 3 1 4 5  
84.  2 2 1 66.009.010 3 1 3 5  
85.  2 2 1 193.004.007 3 1 1 5  
86.  2 2 1 132.018.006 3 1 1 5  
87.  2 2 1 154.027.021 3 1 1 5  
88.  2 2 1 26.004.001 3 1 1 5  
89.  2 2 1 80.028.002 3 1 1 5  
90.  2 2 1 148.029.017 3 1 1 5  
91.  2 2 1 047.008.011 3 1 0.5 5  
92.  2 2 1 168.001.015 3 1 0.5 5  
93.  2 2 1 193.102.001 3 1 0.5 5  
94.  2 2 1 57.006.001 3 1 0.2 5  
95.  2 2 1 167.006.015 3 1 0.2 5  
96.  2 2 1 123.005.001 3 1 0.2 5  
97.  2 2 1 193.016.008 3 1 0.1 5  
98.  2 2 1 169.003.001 3 1 0.1 5  
99.  2 2 1 151.001.003 3 1 0.1 5  
100.  2 2 2 26.004.001 1 1 50 5  
101.  2 2 2 26.004.001 2 1 10 5  
102.  2 2 2 80.009.007 2 1 1 5  
103.  2 2 2 193.004.103 3 1 40 5  
104.  2 2 2 169.091.001 3 1 15 5  
105.  2 2 2 80.009.007 3 1 10 5  
106.  2 2 2 189.002.022 3 1 8 5  
107.  2 2 2 169.181.065 3 1 7 5  
108.  2 2 2 189.002.015 3 1 5 5  
109.  2 2 2 169.096.017 3 1 5 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

110.  2 2 2 109.001.054 3 1 4 5  
111.  2 2 2 193.074.005 3 1 3 5  
112.  2 2 2 189.002.029 3 1 3 5  
113.  2 2 2 154.021.027 3 1 3 5  
114.  2 2 2 154.027.021 3 1 2 2  
115.  2 2 2 193.004.007 3 1 1 5  
116.  2 2 2 132.018.006 3 1 1 5  
117.  2 2 2 26.004.001 3 1 1 5  
118.  2 2 2 80.028.002 3 1 1 5  
119.  2 2 2 148.029.017 3 1 1 5  
120.  2 2 2 193.102.001 3 1 1 5  
121.  2 2 2 047.008.011 3 1 0.5 5  
122.  2 2 2 80.021.001 3 1 0.3 5  
123.  2 2 2 123.005.001 3 1 0.2 5  
124.  2 2 2 193.016.008 3 1 0.1 5  
125.  2 2 2 169.003.001 3 1 0.1 5  
126.  2 2 2 151.001.003 3 1 0.1 5  
127.  2 2 3 26.004.001 1 1 50 5  
128.  2 2 3 26.004.001 2 1 10 5  
129.  2 2 3 80.009.007 2 1 2 5  
130.  2 2 3 193.004.103 3 1 40 5  
131.  2 2 3 169.091.001 3 1 15 2  
132.  2 2 3 80.009.007 3 1 10 5  
133.  2 2 3 169.181.065 3 1 4 5  
134.  2 2 3 154.021.027 3 1 2 5  
135.  2 2 3 193.074.005 3 1 1 5  
136.  2 2 3 189.002.022 3 1 1 5  
137.  2 2 3 189.002.015 3 1 1 5  
138.  2 2 3 189.002.029 3 1 1 5  
139.  2 2 3 132.018.006 3 1 1 5  
140.  2 2 3 26.004.001 3 1 1 5  
141.  2 2 3 80.028.002 3 1 1 5  
142.  2 2 3 193.004.007 3 1 0.7 5  
143.  2 2 3 047.008.011 3 1 0.5 5  
144.  2 2 3 193.102.001 3 1 0.5 5  
145.  2 2 3 57.006.001 3 1 0.2 5  
146.  2 2 3 80.021.001 3 1 0.2 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

147.  2 2 3 193.016.008 3 1 0.1 5  
148.  3 3 1 26.004.001 1 1 50 5  
149.  3 3 1 26.004.001 2 1 10 5  
150.  3 3 1 80.009.007 2 1 1 5  
151.  3 3 1 164.001.003 2 1 1 5  
152.  3 3 1 193.004.103 3 1 40 5  
153.  3 3 1 189.002.022 3 1 10 5  
154.  3 3 1 189.002.015 3 1 8 5  
155.  3 3 1 193.074.005 3 1 5 5  
156.  3 3 1 189.002.029 3 1 5 2  
157.  3 3 1 80.009.007 3 1 5 5  
158.  3 3 1 193.102.001 3 1 5 5  
159.  3 3 1 169.181.065 3 1 3 5  
160.  3 3 1 169.096.017 3 1 3 5  
161.  3 3 1 154.027.021 3 1 3 5  
162.  3 3 1 154.021.027 3 1 3 5  
163.  3 3 1 193.004.999 3 1 2 5  
164.  3 3 1 26.004.001 3 1 2 5  
165.  3 3 1 109.001.054 3 1 2 5  
166.  3 3 1 047.008.011 3 1 2 5  
167.  3 3 1 164.001.003 3 1 2 5  
168.  3 3 1 168.001.015 3 1 1 5  
169.  3 3 1 132.018.006 3 1 0.5 5  
170.  3 3 1 123.005.001 3 1 0.3 5  
171.  3 3 2 26.004.001 1 1 50 5  
172.  3 3 2 26.004.001 2 1 10 5  
173.  3 3 2 80.009.007 2 1 1 5  
174.  3 3 2 164.001.003 2 1 1 5  
175.  3 3 2 193.004.103 3 1 40 5  
176.  3 3 2 189.002.022 3 1 8 5  
177.  3 3 2 189.002.015 3 1 8 5  
178.  3 3 2 80.009.007 3 1 5 5  
179.  3 3 2 154.027.021 3 1 5 2  
180.  3 3 2 193.102.001 3 1 5 5  
181.  3 3 2 169.096.017 3 1 4 5  
182.  3 3 2 189.002.029 3 1 3 5  
183.  3 3 2 154.021.027 3 1 3 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

184.  3 3 2 193.004.999 3 1 2 5  
185.  3 3 2 169.181.065 3 1 2 5  
186.  3 3 2 26.004.001 3 1 2 5  
187.  3 3 2 109.001.054 3 1 2 5  
188.  3 3 2 047.008.011 3 1 2 5  
189.  3 3 2 164.001.003 3 1 2 5  
190.  3 3 2 168.001.015 3 1 1.5 5  
191.  3 3 2 193.074.005 3 1 1 5  
192.  3 3 2 132.018.006 3 1 0.5 5  
193.  3 3 2 123.005.001 3 1 0.1 5  
194.  3 3 2 169.173.030 3 1 0.02 5  
195.  3 3 3 26.004.001 1 1 50 5  
196.  3 3 3 26.004.001 2 1 10 5  
197.  3 3 3 80.009.007 2 1 3 5  
198.  3 3 3 164.001.003 2 1 1 5  
199.  3 3 3 193.004.103 3 1 40 5  
200.  3 3 3 189.002.015 3 1 8 5  
201.  3 3 3 80.009.007 3 1 3 2  
202.  3 3 3 154.021.027 3 1 3 5  
203.  3 3 3 193.102.001 3 1 3 5  
204.  3 3 3 189.002.022 3 1 2 5  
205.  3 3 3 193.004.999 3 1 2 5  
206.  3 3 3 26.004.001 3 1 2 5  
207.  3 3 3 164.001.003 3 1 2 5  
208.  3 3 3 189.002.029 3 1 1 5  
209.  3 3 3 169.181.065 3 1 1 5  
210.  3 3 3 109.001.054 3 1 1 5  
211.  3 3 3 047.008.011 3 1 1 5  
212.  3 3 3 193.074.005 3 1 0.5 5  
213.  3 3 3 132.018.006 3 1 0.5 5  
214.  3 3 3 168.001.015 3 1 0.5 5  
215.  4 4 1 26.004.001 1 1 80 5  
216.  4 4 1 80.009.007 2 1 2 5  
217.  4 4 1 164.001.003 2 1 0.2 5  
218.  4 4 1 193.004.103 3 1 15 5  
219.  4 4 1 169.181.065 3 1 15 5  
220.  4 4 1 189.002.031 3 1 10 5  



 

 

98

��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

221.  4 4 1 154.027.021 3 1 10 5  
222.  4 4 1 80.009.007 3 1 10 5  
223.  4 4 1 169.096.017 3 1 10 5  
224.  4 4 1 154.021.027 3 1 8 5  
225.  4 4 1 123.005.001 3 1 4 5  
226.  4 4 1 57.006.001 3 1 3 5  
227.  4 4 1 189.002.015 3 1 3 5  
228.  4 4 1 193.074.005 3 1 2 2  
229.  4 4 1 132.018.006 3 1 2 5  
230.  4 4 1 169.172.001 3 1 2 5  
231.  4 4 1 66.009.010 3 1 2 5  
232.  4 4 1 26.004.001 3 1 1 5  
233.  4 4 1 140.005.006 3 1 0.5 5  
234.  4 4 1 164.001.003 3 1 0.2 5  
235.  4 4 1 193.004.999 3 1 0.2 5  
236.  4 4 1 80.028.002 3 1 0.2 5  
237.  4 4 1 151.001.003 3 1 0.2 5  
238.  4 4 1 148.029.017 3 1 0.1 5  
239.  4 4 2 26.004.001 1 1 80 5  
240.  4 4 2 80.009.007 2 1 3 5  
241.  4 4 2 164.001.003 2 1 0.2 5  
242.  4 4 2 193.004.103 3 1 15 5  
243.  4 4 2 169.181.065 3 1 13 5  
244.  4 4 2 169.096.017 3 1 12 5  
245.  4 4 2 154.027.021 3 1 10 5  
246.  4 4 2 80.009.007 3 1 10 5  
247.  4 4 2 154.021.027 3 1 8 2  
248.  4 4 2 189.002.031 3 1 7 5  
249.  4 4 2 57.006.001 3 1 5 5  
250.  4 4 2 189.002.015 3 1 3 5  
251.  4 4 2 169.172.001 3 1 3 5  
252.  4 4 2 193.074.005 3 1 2 5  
253.  4 4 2 132.018.006 3 1 2 5  
254.  4 4 2 26.004.001 3 1 2 5  
255.  4 4 2 123.005.001 3 1 2 5  
256.  4 4 2 169.003.001 3 1 1 5  
257.  4 4 2 140.005.006 3 1 0.5 5  
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��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number os 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	�� \Substrate 
+	��	��	��  (%) 

Cover of the species 
(%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

258.  4 4 3 132.018.006 3 1 2 5  
259.  4 4 3 123.005.001 3 1 2 5  
260.  4 4 3 154.027.021 3 1 1 5  
261.  4 4 3 169.096.017 3 1 1 5  
262.  4 4 3 189.002.015 3 1 1 5  
263.  4 4 3 26.004.001 3 1 1 5  
264.  4 4 3 140.005.006 3 1 0.2 5  
265.  4 4 3 164.001.003 3 1 0.2 5  
266.  4 4 3 193.004.999 3 1 0.2 2  
267.  4 4 3 80.028.002 3 1 0.2 5  
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11.2. �1!$2 �  (�&�$!�  �����  2 �& �  �&5 
 

�  2015. �	
���  ��  ��	��
���#����	�  ��-��  
���	�  II – 7���  ��6  ���	*�  ��  �������	  
�	�-���"�  

�������  ������#���  �  ���  ��
���� : ���"� , 
�	�����  
�  ����"� . 8#���  
	��	��	���  
�������6  �����  �  
�
����  
����� , ���"�  �  
�������  '�	��  ��������  ��  
17.06.2015. �	
��� , 30.07.2015. �	
���   �   22.10.2015. 
�	
���  ��  
	���������  	���
���  
��#�����  �  ��
�  
���
����  (10 x 10 m), -���  ��  ���
�	  	��6�����	  400 
m² 
	������ . ����
���  
��#���  ��  ��  ������  ��
�	  
	�������� . 

�  ������  43 (8�����#  XX2012.PLV) 

��������  ��  	��	���  
	
�#�  	  	���
���  

	��������  (��
�	����  ������ , ��	���'���  ������  
�  
����� , 
����  	#��� , 
	��	��	��  �
����  
����� , 
���"�  �  
�������  '�	�� , ���
"�  ������  �
����  
���"�  �  
�������  '�	�� , 
	��	��	��  ��6	���� , 
��
	�������  
�	  �������� , ��	  �  
	������	��  
��������  ������   	
�
	� ). 

�  ������  44 (8�����#  XX2007.VEM) ��  

�������  �
����  ���
��������6  ������  ��  	#��	�  
"�6	��  
	��	��	���  ��������  �  
�	#������  
	  
�
���	���� .  

��  
�������	�  '�	�����-�	�  �������  ����	  ��  
��
�  
�  ��  ��
�  	  ����
��#�  
��������  ���	��  ����  
Fagetum moesiacae montanum Jov. 1953. +��������  
����  �����  �  ������  ��  �������  ��	  �	�����  
(���������	����� ) ������#��� , �	��  �������  ���	��  
���
	��  ��
�	����6  ������  	
  800-1200 m �  
�����-���6  ���
	��#��� , ��  ��	�	  ����  
��������  �  
�������	�  �  ������	 -�������	�  
	
��-�� .  

+	�	���  ����	���������  ���	�� , ��	  �  
�����  �����  �  
��������6  ����� , 	�	��������  
������"�  ��� -6�����  �  	����	��"�  
��	��6 , 

�	
��6  �����-��6  �  
�����-��6  ���*�6  �������� , 
���	  
�  	��  ����
��#�  
��
������  	��	��  ��  ��������  
��	������ , �  ����  
	
�	���  �����  
����
�#����� . 

0�	  ��	  ��  
	����	  2015. �	
���  ��  
6�
�	�	���  ����  ���	  ��
	�	��� . ���	-��  ������ , 
��  �������	�  �	����������	�  ����	�  �  	�	�  

	���
�  ��  ����  ���	-��	  
	�	*���  ���	� . ��*���� , 
7���  %�6 ��  �	��  ��  ������  	��  ��	��
���#�����  
��-��  ��  ��
�	���	�  �����	�  	�	  1000m, �
��  ���  
6���
��  ����� , ��  ��  ����  ����  	
������  ��  ���"�  

�������  '�	��  ��  
	�������	�  ��	��
���#����	�  
��-�� . +	��	��	��  ��
���  (Rubus hirtus), �	��  ��  
���-�  ����  
�������  �  ���-���	�  
�	#���� , ��  �  	�	�  
�	
���  
	������ . 8�	  ��  �	��  
	�����  �  ����  ��  
�����*����  ���	
	�  �  �
����  
����� . �	  ���-�������  

����
�  ���	
�  �  �
����  
�����  ��  
	��	  ��	�  
	����  
��
	�	��  ������6  ������� , �������6  �  �	��  ����  
2014. �	
���  ��  
	
��-��  �����  
���  ���	-��  ������ . 
 �  
	��
  �
	�	��	���  �����  ��  ��������#���  

11.2 Level II Sample plot Crni Vrh 
 

Three aspects of ground vegetation on the Level 
II sample plot Crni Vrh were studied in 2015: summer, 
spring the autumn. The assessments of species cover in 
the tree, shrub and herb layers were done on June 6nd, 
2015, then on July 30th, 2015 and on October 22th, 2015, 
on previously established square sampling units (10 x 10 
m), which cover an area of 400 m². These plots were 
visibly marked in the field.  

 

Table 43 (Form XX2012.PLV) shows the most 
important characteristics of the sampling units (altitude, 
latitude and longitude, assessment date, tree layer cover, 
shrub layer cover,  herb layer cover, mean height of the 
shrub and herb  layers, moss cover, barren soil and 
litterfall cover.  

 

Table 44 (XX2007.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 (regional) 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 Illyric-Moesian regions.  

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.  

As is known the year of 2015 was very 
unfavorable in terms of hydrologic conditions. Eastern 
Serbia, which has a typical continental climate, was 
particularly drought affected. However, Crni Vrh where 
the sample plot is located at the altitude of 1000m has a 
humid climate, so the drought didn`t affect the state of 
ground vegetation on the sample plot. The blackberry 
cover (Rubus hirtus), which is normally present in a 
significant percentage, increased in this year. This can 
be attributed to the canopy openings in the tree layer. 
These canopy openings in the tree layer were caused by 
extensive ice breakages that occurred during the winter 
of 2014 in the wider area of eastern Serbia. 

 
Despite the capacity of beech trees to regenerate 

their crowns, the negative effects of ice brekages will 
affect the stability of this forest ecosystem for a longer 
period of time. 

The following new species were recorded on the 
sampling units: Lamium galeobdolon, Oxalis acetosella,  
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��	�"� , 
	���
�#�  ��
	�	��  ��  ��  �  
����  
��������	�  
���	
�  	
�������  ��  �������	��  	�	�  
�����	�  ��	������� . 

�  	�	�  �	
���  ��  	���
���  
	��������  
�������	����  ��  �	��  ����� : Lamium galeobdolon, 
Oxalis acetosella,  Moehringia  trinervia �  Galeopsis 
speciosa, �	��  ������6  �	
���  ����  ���������� . 

Moehringia  trinervia �  Galeopsis speciosa, which were 
not present in the previous years. 

 

 

 

  

�!�#�  58.  �
���  
�����  	������  	
  ��
	�	�� . 
��  2 7���  ��6 . 

Figure 58. The tree layer damaged by ice 
breakages. Sample plot 2 Crni Vrh 

�!�#�  59. 8���
��  
	������  II. ��  2 7���  
��6 . 

Figure 59. Sampling unit II. Sample plot 2 Crni 
Vrh 
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�/$!�  43.  XX2012. (PLV)  �����  ��  
	
�#���  
�������  ������#���  – 7���  ��6  
Table 43. XX2012. (PLV) Data on ground vegetation – Crni vrh 
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1 67 1 1 1 2 2 17.06.2015. 44 07 55 21 58 38 19 1 100 30 0.7 5 0.4 70 - 30 90  
2 67 1 1 2 2 2 30.07.2015 44 07 55 21 58 38 19 1 100 30 0.7 4 0.3 65 - 35 90  
3 67 1 1 3 2 2 22.10.2015. 44 07 55 21 58 38 19 1 100 30 0.7 4 0.3 70 - 30 90  
4 67 2 2 1 2 2 17.06.2015. 44 07 55 21 58 38 19 1 100 40 0.9 15 0.3 60 - 40 90  
5 67 2 2 2 2 2 30.07.2015 44 07 55 21 58 38 19 1 100 40 0.9 15 0.2 55 - 45 90  
6 67 2 2 3 2 2 22.10.2015. 44 07 55 21 58 38 19 1 100 40 0.9 15 0.2 60 - 40 90  
7 67 3 3 1 2 2 17.06.2015. 44 07 55 21 58 38 19 1 100 70 1.0 10 0.4 90 - 10 90  
8 67 3 3 2 2 2 30.07.2015 44 07 55 21 58 38 19 1 100 70 1.0 10 0.3 80 - 20 90  
9 67 3 3 3 2 2 22.10.2015. 44 07 55 21 58 38 19 1 100 70 1.0 10 0.2 85 - 15 90  
10 67 4 4 1 2 2 17.06.2015. 44 07 55 21 58 38 19 1 100 50 0.6 5 0.4 90 - 10 90  
11 67 4 4 2 2 2 30.07.2015 44 07 55 21 58 38 19 1 100 50 0.6 5 0.3 85 - 15 90  
12 67 4 4 3 2 2 22.10.2015. 44 07 55 21 58 38 19 1 100 50 0.6 5 0.2 85 - 15 90  

 

 

 



 

 

103


�/$!�  44. XX2012.(VEM)  �����  
�	#���  
�������  ������#���  – 7���  ��6  
Table 44. XX2012.(VEM) Ground vegetation assessments – Crni vrh 

��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

1.  1 1 1 036.001.001 1 1 30 5  

2.  1 1 1 036.001.001 2 1 5 5  

3.  1 1 1 095.001.005 2 1 0.2 5  

4.  1 1 1 080.009.074 3 1 70 5  

5.  1 1 1 036.001.001 3 1 20 5  

6.  1 1 1 151.012.001 3 1 2 5  

7.  1 1 1 183.049.003 3 1 0.4 5  

8.  1 1 1 080.035.014 3 1 0.3 5  

9.  1 1 1 123.005.001 3 1 0.2 5  

10.  1 1 1 095.001.005 3 1 0.2 5  

11.  1 1 1 082.001.006 3 1 0.1 5  

12.  1 1 2 036.001.001 1 1 30 5  

13.  1 1 2 036.001.001 2 1 5 5  

14.  1 1 2 095.001.005 2 1 0.2 5  

15.  1 1 2 080.009.074 3 1 65 5  

16.  1 1 2 036.001.001 3 1 20 5  

17.  1 1 2 151.012.001 3 1 2 5  

18.  1 1 2 183.049.003 3 1 0.4 5  

19.  1 1 2 080.035.014 3 1 0.3 5  

20.  1 1 2 123.005.001 3 1 0.2 5  

21.  1 1 2 095.001.005 3 1 0.2 5  

22.  1 1 2 082.001.006 3 1 0.1 5  

23.  1 1 3 036.001.001 1 1 30 5  

24.  1 1 3 036.001.001 2 1 4 5  

25.  1 1 3 095.001.005 2 1 0.2 5  

26.  1 1 3 080.009.074 3 1 70 5  

27.  1 1 3 036.001.001 3 1 20 5  

28.  1 1 3 151.012.001 3 1 2 5  

29.  1 1 3 183.049.003 3 1 0.4 5  

30.  1 1 3 080.035.014 3 1 0.3 5  

31.  1 1 3 123.005.001 3 1 0.2 5  

32.  1 1 3 095.001.005 3 1 0.2 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

33.  1 1 3 082.001.006 3 1 0.1 5  

34.  2 2 1 036.001.001 1 1 40 5  

35.  2 2 1 036.001.001 2 1 15 5  

36.  2 2 1 095.001.005 2 1 0.4 5  

37.  2 2 1 080.009.074 3 1 60 5  

38.  2 2 1 036.001.001 3 1 20 5  

39.  2 2 1 080.035.014 3 1 0.2 5  

40.  2 2 1 095.001.005 3 1 0.2 5  

41.  2 2 1 082.001.006 3 1 0.1 5  

42.  2 2 1 123.005.001 3 1 0.1 5  

43.  2 2 2 036.001.001 1 1 40 5  

44.  2 2 2 036.001.001 2 1 15 5  

45.  2 2 2 095.001.005 2 1 0.4 5  

46.  2 2 2 080.009.074 3 1 55 5  

47.  2 2 2 036.001.001 3 1 20 5  

48.  2 2 2 080.035.014 3 1 0.2 5  

49.  2 2 2 095.001.005 3 1 0.2 5  

50.  2 2 2 082.001.006 3 1 0.1 5  

51.  2 2 2 123.005.001 3 1 0.1 5  

52.  2 2 3 036.001.001 1 1 40 5  

53.  2 2 3 036.001.001 2 1 15 5  

54.  2 2 3 095.001.005 2 1 0.4 5  

55.  2 2 3 080.009.074 3 1 60 5  

56.  2 2 3 036.001.001 3 1 20 5  

57.  2 2 3 080.035.014 3 1 0.2 5  

58.  2 2 3 095.001.005 3 1 0.2 5  

59.  2 2 3 082.001.006 3 1 0.1 5  

60.  2 2 3 123.005.001 3 1 0.1 5  

61.  3 3 1 036.001.001 2 1 10 5  

62.  3 3 1 095.001.005 2 1 1 5  

63.  3 3 1 080.009.074 3 1 90 5  

64.  3 3 1 036.001.001 3 1 30 5  

65.  3 3 1 095.001.005 3 1 0.8 5  

66.  3 3 1 183.046.004 3 1 0.2 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

67.  3 3 1 057.002.002 3 1 0.1 5  

68.  3 3 2 036.001.001 2 1 10 5  

69.  3 3 2 095.001.005 2 1 1 5  

70.  3 3 2 080.009.074 3 1 80 5  

71.  3 3 2 036.001.001 3 1 30 5  

72.  3 3 2 095.001.005 3 1 0.8 5  

73.  3 3 2 183.046.004 3 1 0.2 5  

74.  3 3 2 057.002.002 3 1 0.1 5  

75.  3 3 3 036.001.001 2 1 10 5  

76.  3 3 3 095.001.005 2 1 1 5  

77.  3 3 3 080.009.074 3 1 80 5  

78.  3 3 3 036.001.001 3 1 40 5  

79.  3 3 3 095.001.005 3 1 0.8 5  

80.  3 3 3 183.046.004 3 1 0.2 5  

81.  3 3 3 057.002.002 3 1 0.1 5  

82.  4 4 1 036.001.001 1 1 50 5  

83.  4 4 1 036.001.001 2 1 3 5  

84.  4 4 1 095.001.005 2 1 2 5  

85.  4 4 1 164.001.002 2 1 1 5  

86.  4 4 1 080.035.007 2 1 0.2 5  

87.  4 4 1 080.009.074 3 1 90 5  

88.  4 4 1 036.001.001 3 1 15 5  

89.  4 4 1 151.012.001 3 1 2 5  

90.  4 4 1 082.001.006 3 1 0.4 5  

91.  4 4 1 080.035.014 3 1 0.2 5  

92.  4 4 1 151.010.006 3 1 0.2 5  

93.  4 4 2 036.001.001 1 1 50 5  

94.  4 4 2 036.001.001 2 1 3 5  

95.  4 4 2 095.001.005 2 1 2 5  

96.  4 4 2 164.001.002 2 1 1 5  

97.  4 4 2 080.035.007 2 1 0.2 5  

98.  4 4 2 080.009.074 3 1 85 5  

99.  4 4 2 036.001.001 3 1 15 5  

100. 4 4 2 151.012.001 3 1 2 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
 Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
 Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

101. 4 4 2 082.001.006 3 1 0.4 5  

102. 4 4 2 080.035.014 3 1 0.2 5  

103. 4 4 2 151.010.006 3 1 0.2 5  

104. 4 4 3 036.001.001 1 1 50 5  

105. 4 4 3 036.001.001 2 1 3 5  

106. 4 4 3 095.001.005 2 1 2 5  

107. 4 4 3 164.001.002 2 1 1 5  

108. 4 4 3 080.035.007 2 1 0.2 5  

109. 4 4 3 080.009.074 3 1 85 5  

110. 4 4 3 036.001.001 3 1 15 5  

111. 4 4 3 151.012.001 3 1 2 5  

112. 4 4 3 082.001.006 3 1 0.4 5  

113. 4 4 3 080.035.014 3 1 0.2 5  

114. 4 4 3 151.010.006 3 1 0.2 5  
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11.3. �1!$2 �  (�&�$!�  �����  2 ��#&�  
��&�  

8#���  
	��	��	���  
�������6  �����  �  �
����  

����� , ���"�  �  
�������  '�	��  ��  
��	��
���#����	�  ��-��  ���	�  II – �	���  ,	��  
��������  ��  15.06.2015. �	
��� , 28.07.2015. �	
���  �  
20.10.2015. �	
���  ��  
	���������  	���
���  

��#�����  �  ��
�  ���
����  (10 x 10 m), -���  ��  
���
�	  	��6�����	  400 m² 
	������ . ����
���  

��#���  ��  ��  ������  ��
�	  	�������� . 

�  ������  45 (8�����#  XX2012.PLV) 

��������  ��  	��	���  
	
�#�  	  	���
���  

	��������  (��
�	����  ������ , ��	���'���  ������  
�  
����� , 
����  	#��� , 
	��	��	��  �
����  
����� , 
���"�  �  
�������  '�	�� , ���
"�  ������  �
����  
���"�  �  
�������  '�	�� , 
	��	��	��  ��6	���� , 
��
	�������  
�	  �������� , ��	  �  
	������	��  
��������  ������   	
�
	� ). 

�  ������  46 (8�����#  XX2012.VEM) ��  

�������  �
����  ���
��������6  ������  ��  	#��	�  
"�6	��  
	��	��	���  ��������  �  
�	#������  
	  
�
���	���� .  

��	��
���#�����  ��-��  ��  
	��������  �  
�����-��  
	
�����	�  ����	����  ���	�  �	��  ��  
��������  6�����  ���"��� .  

�  	
�	��  ��  
�	���  �	
��� , 2015. �	
���  ��  
����  6�
�	�	���  ���	  ��
	�	��� . �  ������#�	�	�  

���	
�  ��  ���	  �����
�	  ���	  
�
�����  �  	
�	��  ��  
�����	
��"�  
�	��� . �  ���"��  
���	
�  
�
�����  
�	�	�	  
�  ����  ��  ���	 , ��	  ��  ���#��	  ��  ���"���  
����	��  ������#��� .  

���  	�	  ��  	
�����	  ��  ���"���  
	��	��	��  
�	�	�	  ���6  �����  
�������  '�	�� , ���	-��	  �  
���"��  �  ����"��  
���	
� , ��
�  ��  �������  

�����
�-��  �����  �  ��������  
	��
���  ��  
������� . +	��
���  ����� , �	��  ��  ������  
�������	����  ��  	���
���  
	�������� , �  	�	�  
�	
���  ����  ���������� . 

�  	�	�  �	
��� , ��  	���
���  
	��������  ��  
�������	����  �	��  �����  Plantago lanceolata, �	��  
������6  �	
���  ����  
�������� . 8�����6  ���-����6  

�	����  ��  	���
���  
	��������  ����  ���	 . 

11.3. Level II sample plot Mokra Gora 
 
 

The assessment of species cover in the tree, 
shrub and herb layer of the Level II sample plot Mokra 
Gora was done on June 15th, 2015, then on July 28th, 
2015 anf finally on October 20th, 2015 on previously 
established square sampling units  (10 x 10 m), which 
cover an area of 400 m². These plots are visibly marked 
in the field.  

Table 45 (Form XX2012.PLV) shows the main 
data on the sample areas (altitude, latitude and longitude, 
assessment date, tree layer cover, shrub layer cover,  
herb layer cover, mean height of the shrub and herb  
layers, moss cover, barren soil and litterfall cover.  

Table 46 (Form XX2012.VEM) contains a list 
of recorded 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.  

Compared to the previous year, the year of 2015 
was very unfavorable in terms of hydrologic conditions. 
The growing period was charaterized by extremely low 
amount of rainfall compared to the long-term average. 
There was practically no rain during the summer, which 
reduced the vegetation verdancy. 

All this contributed to the reduced cover of all  
ground vegetation species, especially in summer and 
autumn, when the stocks of available moisture in the soil 
were brought to the minimum. Some plants, which had 
been previously recorded in the sampling units were 
absent  this year. 

A new species was recorded on the sampling 
units this year. It was Plantago lanceolata, which wasn`t 
detected in the previous years. There were no other 
significant changes on the sampling units this year. 
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�!�#�  61. Potentilla heptaphylla (8+  I) 
Figure 61. Potentilla heptaphylla (SU I) 

 
�!�#�  60. 8���
��  
	������   I. ��  2 �	���  ,	��  
Figure 60. Sampling unit I. Sample plot 2 Mokra Gora 

�!�#�  62. Erica carnea (8+  IV).  
��  2 �	���  ,	��  

Figure 62. Erica carnea (SU IV). 
Sample plot 2 Mokra Gora 
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�/$!�  45.  XX2012. (PLV)  �����  ��  
	
�#���  
�������  ������#���  – �	���  ,	��  
Table 45. XX2012. (PLV) Data on ground vegetation –Mokra Gora 
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1 67 1 1 1 2 2 15.06.2015. 43 45 27 19 29 00 12 1 100 80 3 1 0.3 90 80 10 20  
2 67 1 1 2 2 2 28.07.2015. 43 45 27 19 29 00 12 1 100 80 3 1 0.2 70 80 30 20  
3 67 1 1 3 2 2 20.10.2015. 43 45 27 19 29 00 12 1 100 80 3 1 0.2 60 80 40 30  
4 67 2 2 1 2 2 15.06.2015. 43 45 27 19 29 00 12 1 100 70 3 25 0.3 90 80 10 20  
5 67 2 2 2 2 2 28.07.2015. 43 45 27 19 29 00 12 1 100 70 3 25 0.2 70 80 30 20  
6 67 2 2 3 2 2 20.10.2015. 43 45 27 19 29 00 12 1 100 70 3 25 0.2 60 80 40 30  
7 67 3 3 1 2 2 15.06.2015. 43 45 27 19 29 00 12 1 100 40 1 1 0.3 90 70 10 10  
8 67 3 3 2 2 2 28.07.2015. 43 45 27 19 29 00 12 1 100 40 1 1 0.3 80 70 20 10  
9 67 3 3 3 2 2 20.10.2015. 43 45 27 19 29 00 12 1 100 40 1 1 0.2 70 70 30 20  
10 67 4 4 1 2 2 15.06.2015. 43 45 27 19 29 00 12 1 100 80 3 18 0.3 95 80 5 5  
11 67 4 4 2 2 2 28.07.2015. 43 45 27 19 29 00 12 1 100 80 3 18 0.2 75 80 25 5  
12 67 4 4 3 2 2 20.10.2015. 43 45 27 19 29 00 12 1 100 80 3 18 0.2 70 80 30 15  
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�/$!�  46. XX2012.(VEM)  �����  
�	#���  
�������  ������#���  – �	���  ,	��  
Table 46. XX2012.(VEM) Datafile with ground vegetation assessments – Mokra Gora 

��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

1.  1 1 1 026.007.007 1 1 78 5  

2.  1 1 1 026.007.006 1 1 2 5  

3.  1 1 1 026.007.006 2 1 1 5  

4.  1 1 1 026.007.007 2 1 0.5 5  

5.  1 1 1 028.005.002 2 1 0.04 5  

6.  1 1 1 193.004.056 3 1 25 5  

7.  1 1 1 132.001.014 3 1 20 5  

8.  1 1 1 193.004.008 3 1 10 5  

9.  1 1 1 080.013.006 3 1 10 5  

10.  1 1 1 080.019.045 3 1 10 5  

11.  1 1 1 169.181.010 3 1 10 5  

12.  1 1 1 151.033.061 3 1 10 5  

13.  1 1 1 167.008.038 3 1 5 5  

14.  1 1 1 151.002.037 3 1 4 5  

15.  1 1 1 081.058.004 3 1 3 5  

16.  1 1 1 169.058.024 3 1 3 5  

17.  1 1 1 193.045.001 3 1 3 5  

18.  1 1 1 193.016.999 3 1 3 2  

19.  1 1 1 081.049.010 3 1 2 5  

20.  1 1 1 109.001.054 3 1 2 5  

21.  1 1 1 193.040.999 3 1 2 2  

22.  1 1 1 026.007.007 3 1 1 5  

23.  1 1 1 193.040.007 3 1 1 5  

24.  1 1 1 168.001.015 3 1 1 5  

25.  1 1 1 144.005.026 3 1 1 5  

26.  1 1 1 154.014.034 3 1 1 5  

27.  1 1 1 144.005.069 3 1 1 5  

28.  1 1 1 026.007.006 3 1 0.5 5  

29.  1 1 1 036.004.011 3 1 0.5 5  

30.  1 1 1 017.001.017 3 1 0.5 5  

31.  1 1 1 169.181.999 3 1 0.1 5  

32.  1 1 1 151.021.001 3 1 0.04 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

33.  1 1 1 154.007.085 3 1 0.04 5  

34.  1 1 1 081.057.079 3 1 0.03 5  

35.  1 1 1 169.161.001 3 1 0.02 5  

36.  1 1 1 110.001.093 3 1 0.02 5  

37.  1 1 1 081.051.020 3 1 0.02 5  

38.  1 1 1 163.001.020 3 1 0.02 5  

39.  1 1 2 026.007.007 1 1 78 5  

40.  1 1 2 026.007.006 1 1 2 5  

41.  1 1 2 026.007.006 2 1 1 5  

42.  1 1 2 026.007.007 2 1 0.5 5  

43.  1 1 2 028.005.002 2 1 0.04 5  

44.  1 1 2 132.001.014 3 1 20 5  

45.  1 1 2 193.004.008 3 1 20 5  

46.  1 1 2 193.004.056 3 1 13 5  

47.  1 1 2 151.033.061 3 1 8 5  

48.  1 1 2 080.013.006 3 1 7 5  

49.  1 1 2 080.019.045 3 1 7 5  

50.  1 1 2 169.181.010 3 1 5 5  

51.  1 1 2 151.002.037 3 1 4 5  

52.  1 1 2 167.008.038 3 1 3 5  

53.  1 1 2 081.049.010 3 1 2 5  

54.  1 1 2 081.058.004 3 1 2 5  

55.  1 1 2 169.058.024 3 1 2 5  

56.  1 1 2 193.045.001 3 1 2 5  

57.  1 1 2 193.016.999 3 1 2 2  

58.  1 1 2 109.001.054 3 1 1.5 5  

59.  1 1 2 026.007.007 3 1 1 5  

60.  1 1 2 193.040.007 3 1 1 5  

61.  1 1 2 193.040.999 3 1 1 2  

62.  1 1 2 144.005.069 3 1 0.7 5  

63.  1 1 2 026.007.006 3 1 0.5 5  

64.  1 1 2 036.004.011 3 1 0.5 5  

65.  1 1 2 168.001.015 3 1 0.5 5  

66.  1 1 2 144.005.026 3 1 0.5 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

67.  1 1 2 017.001.017 3 1 0.3 5  

68.  1 1 2 151.021.001 3 1 0.04 5  

69.  1 1 2 154.007.085 3 1 0.04 5  

70.  1 1 2 081.057.079 3 1 0.03 5  

71.  1 1 2 110.001.093 3 1 0.02 5  

72.  1 1 2 081.051.020 3 1 0.02 5  

73.  1 1 2 163.001.020 3 1 0.02 5  

74.  1 1 3 026.007.007 1 1 78 5  

75.  1 1 3 026.007.006 1 1 2 5  

76.  1 1 3 026.007.007 2 1 0.5 5  

77.  1 1 3 026.007.007 2 1 0.5 5  

78.  1 1 3 028.005.002 2 1 0.04 5  

79.  1 1 3 132.001.014 3 1 20 5  

80.  1 1 3 193.004.056 3 1 11 5  

81.  1 1 3 193.004.008 3 1 10 5  

82.  1 1 3 151.033.061 3 1 5 5  

83.  1 1 3 080.019.045 3 1 4 5  

84.  1 1 3 151.002.037 3 1 4 5  

85.  1 1 3 080.013.006 3 1 3 5  

86.  1 1 3 081.058.004 3 1 2 5  

87.  1 1 3 167.008.038 3 1 2 5  

88.  1 1 3 193.016.999 3 1 2 2  

89.  1 1 3 109.001.054 3 1 1.5 5  

90.  1 1 3 026.007.007 3 1 1 5  

91.  1 1 3 193.040.007 3 1 1 5  

92.  1 1 3 081.049.010 3 1 1 5  

93.  1 1 3 169.181.010 3 1 1 5  

94.  1 1 3 193.040.999 3 1 1 2  

95.  1 1 3 144.005.069 3 1 0.7 5  

96.  1 1 3 026.007.006 3 1 0.5 5  

97.  1 1 3 036.004.011 3 1 0.5 5  

98.  1 1 3 168.001.015 3 1 0.3 5  

99.  1 1 3 017.001.017 3 1 0.3 5  

100.  1 1 3 151.021.001 3 1 0.04 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

101.  1 1 3 154.007.085 3 1 0.04 5  

102.  1 1 3 081.057.079 3 1 0.03 5  

103.  1 1 3 110.001.093 3 1 0.02 5  

104.  1 1 3 081.051.020 3 1 0.02 5  

105.  1 1 3 163.001.020 3 1 0.02 5  

106.  2 2 1 026.007.007 1 1 70 5  

107.  2 2 1 026.007.006 2 1 8 5  

108.  2 2 1 080.035.014 2 1 3 5  

109.  2 2 1 080.009.007 2 1 3 5  

110.  2 2 1 080.009.007 2 1 3 5  

111.  2 2 1 036.004.011 2 1 2 5  

112.  2 2 1 036.004.008 2 1 2 5  

113.  2 2 1 026.007.007 2 1 1 5  

114.  2 2 1 080.035.008 2 1 0.5 5  

115.  2 2 1 080.026.004 2 1 0.1 5  

116.  2 2 1 193.040.999 3 1 40 2  

117.  2 2 1 193.004.008 3 1 15 5  

118.  2 2 1 193.045.002 3 1 6 5  

119.  2 2 1 080.009.007 3 1 6 5  

120.  2 2 1 151.033.061 3 1 5 5  

121.  2 2 1 080.021.001 3 1 5 5  

122.  2 2 1 169.181.010 3 1 4 5  

123.  2 2 1 193.004.056 3 1 4 5  

124.  2 2 1 081.058.004 3 1 3 5  

125.  2 2 1 080.013.006 3 1 3 5  

126.  2 2 1 144.005.026 3 1 2 5  

127.  2 2 1 167.008.038 3 1 2 5  

128.  2 2 1 132.001.014 3 1 2 5  

129.  2 2 1 080.019.045 3 1 1 5  

130.  2 2 1 026.007.007 3 1 1 5  

131.  2 2 1 026.007.006 3 1 1 5  

132.  2 2 1 144.005.069 3 1 1 5  

133.  2 2 1 080.035.014 3 1 1 5  

134.  2 2 1 193.083.004 3 1 1 5  
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��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

135.  2 2 1 036.004.008 3 1 0.5 5  

136.  2 2 1 080.034.014 3 1 0.1 5  

137.  2 2 1 169.173.030 3 1 0.1 5  

138.  2 2 1 168.001.015 3 1 0.1 5  

139.  2 2 1 154.007.085 3 1 0.05 5  

140.  2 2 1 080.028.003 3 1 0.03 5  

141.  2 2 1 144.004.001 3 1 0.03 5  

142.  2 2 1 129.004.001 3 1 0.02 5  

143.  2 2 1 095.001.003 3 1 0.02 5  

144.  2 2 1 017.001.017 3 1 0.02 5  

145.  2 2 1 169.117.028 3 1 0.02 5  

146.  2 2 2 026.007.007 1 1 70 5  

147.  2 2 2 026.007.006 2 1 8 5  

148.  2 2 2 080.035.014 2 1 3 5  

149.  2 2 2 080.009.007 2 1 3 5  

150.  2 2 2 080.009.007 2 1 3 5  

151.  2 2 2 036.004.011 2 1 2 5  

152.  2 2 2 036.004.008 2 1 2 5  

153.  2 2 2 026.007.007 2 1 1 5  

154.  2 2 2 080.035.008 2 1 0.5 5  

155.  2 2 2 080.026.004 2 1 0.1 5  

156.  2 2 2 193.040.999 3 1 30 2  

157.  2 2 2 193.004.008 3 1 12 5  

158.  2 2 2 080.009.007 3 1 6 5  

159.  2 2 2 193.045.002 3 1 4 5  

160.  2 2 2 151.033.061 3 1 3 5  

161.  2 2 2 080.021.001 3 1 3 5  

162.  2 2 2 193.004.056 3 1 3 5  

163.  2 2 2 081.058.004 3 1 2 5  

164.  2 2 2 080.013.006 3 1 2 5  

165.  2 2 2 080.035.014 3 1 2 5  

166.  2 2 2 132.001.014 3 1 2 5  

167.  2 2 2 169.181.010 3 1 2 5  

168.  2 2 2 144.005.026 3 1 1 5  
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169.  2 2 2 167.008.038 3 1 1 5  

170.  2 2 2 026.007.007 3 1 1 5  

171.  2 2 2 026.007.006 3 1 1 5  

172.  2 2 2 193.083.004 3 1 1 5  

173.  2 2 2 080.019.045 3 1 0.7 5  

174.  2 2 2 144.005.069 3 1 0.7 5  

175.  2 2 2 036.004.008 3 1 0.5 5  

176.  2 2 2 110.001.093 3 1 0.5 5  

177.  2 2 2 080.034.014 3 1 0.1 5  

178.  2 2 2 168.001.015 3 1 0.1 5  

179.  2 2 2 154.007.085 3 1 0.05 5  

180.  2 2 2 080.028.003 3 1 0.03 5  

181.  2 2 2 129.004.001 3 1 0.02 5  

182.  2 2 2 095.001.003 3 1 0.02 5  

183.  2 2 2 017.001.017 3 1 0.01 5  

184.  2 2 3 026.007.007 1 1 70 5  

185.  2 2 3 026.007.006 2 1 8 5  

186.  2 2 3 080.035.014 2 1 3 5  

187.  2 2 3 080.009.007 2 1 3 5  

188.  2 2 3 080.009.007 2 1 3 5  

189.  2 2 3 036.004.011 2 1 2 5  

190.  2 2 3 036.004.008 2 1 2 5  

191.  2 2 3 026.007.007 2 1 1 5  

192.  2 2 3 080.035.008 2 1 0.5 5  

193.  2 2 3 080.026.004 2 1 0.1 5  

194.  2 2 3 193.040.999 3 1 30 2  

195.  2 2 3 193.004.008 3 1 10 5  

196.  2 2 3 080.009.007 3 1 6 5  

197.  2 2 3 193.045.002 3 1 4 5  

198.  2 2 3 151.033.061 3 1 3 5  

199.  2 2 3 080.021.001 3 1 3 5  

200.  2 2 3 193.004.056 3 1 3 5  

201.  2 2 3 081.058.004 3 1 2 5  

202.  2 2 3 080.013.006 3 1 2 5  



 

 

116

��
��  ��	�  
Sequence 
number 

��	�  
��#���  
Plot number 

��	�  ��	���  
Number of 

samples 

��	�  	#���  
Survey 
number 

%����  
Species code 

�
���  
Layer 

+	
�	��  
Substrate 

+	��	��	��  (%) 
Cover of the species (%) 

���	  

��������#���  

Level of 
determination 

8�����  ��
���"�  
Other observations 

203.  2 2 3 080.035.014 3 1 2 5  

204.  2 2 3 132.001.014 3 1 2 5  

205.  2 2 3 167.008.038 3 1 1 5  

206.  2 2 3 026.007.007 3 1 1 5  

207.  2 2 3 026.007.006 3 1 1 5  

208.  2 2 3 193.083.004 3 1 1 5  

209.  2 2 3 080.019.045 3 1 0.5 5  

210.  2 2 3 036.004.008 3 1 0.5 5  

211.  2 2 3 110.001.093 3 1 0.5 5  

212.  2 2 3 080.034.014 3 1 0.1 5  

213.  2 2 3 168.001.015 3 1 0.1 5  

214.  2 2 3 154.007.085 3 1 0.05 5  

215.  2 2 3 080.028.003 3 1 0.03 5  

216.  2 2 3 129.004.001 3 1 0.02 5  

217.  2 2 3 095.001.003 3 1 0.02 5  

218.  2 2 3 017.001.017 3 1 0.01 5  

219.  3 3 1 026.007.007 1 1 40 5  

220.  3 3 1 026.007.007 2 1 0.4 5  

221.  3 3 1 026.007.006 2 1 0.4 5  

222.  3 3 1 080.009.007 2 1 0.2 5  

223.  3 3 1 132.001.014 3 1 20 5  

224.  3 3 1 193.040.999 3 1 13 2  

225.  3 3 1 080.019.045 3 1 10 5  

226.  3 3 1 193.004.008 3 1 7 5  

227.  3 3 1 151.033.061 3 1 5 5  

228.  3 3 1 169.181.010 3 1 3 5  

229.  3 3 1 193.016.008 3 1 3 5  

230.  3 3 1 151.002.037 3 1 2 5  

231.  3 3 1 193.004.056 3 1 1 5  

232.  3 3 1 167.008.038 3 1 1 5  

233.  3 3 1 080.021.001 3 1 1 5  

234.  3 3 1 144.005.069 3 1 1 5  

235.  3 3 1 080.009.007 3 1 1 5  

236.  3 3 1 081.013.999 3 1 1 2  
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237.  3 3 1 080.013.006 3 1 1 5  

238.  3 3 1 087.007.101 3 1 0.8 5  

239.  3 3 1 080.009.044 3 1 0.8 5  

240.  3 3 1 154.007.085 3 1 0.8 5  

241.  3 3 1 199.012.999 3 1 0.8 2  

242.  3 3 1 026.007.006 3 1 0.6 5  

243.  3 3 1 026.007.007 3 1 0.4 5  

244.  3 3 1 109.001.054 3 1 0.4 5  

245.  3 3 1 110.001.093 3 1 0.4 5  

246.  3 3 1 169.173.030 3 1 0.1 5  

247.  3 3 1 169.181.999 3 1 0.07 5  

248.  3 3 1 151.021.001 3 1 0.05 5  

249.  3 3 1 081.057.079 3 1 0.04 5  

250.  3 3 1 154.014.034 3 1 0.03 5  

251.  3 3 1 163.001.020 3 1 0.03 5  

252.  3 3 1 017.001.017 3 1 0.02 5  

253.  3 3 1 139.006.001 3 1 0.01 5  

254.  3 3 2 026.007.007 1 1 40 5  

255.  3 3 2 026.007.007 2 1 0.4 5  

256.  3 3 2 026.007.006 2 1 0.4 5  

257.  3 3 2 080.009.007 2 1 0.2 5  

258.  3 3 2 132.001.014 3 1 20 5  

259.  3 3 2 080.019.045 3 1 8 5  

260.  3 3 2 193.040.999 3 1 7 2  

261.  3 3 2 193.004.008 3 1 5 5  

262.  3 3 2 151.033.061 3 1 3 5  

263.  3 3 2 193.016.008 3 1 3 5  

264.  3 3 2 193.004.056 3 1 1 5  

265.  3 3 2 169.181.010 3 1 1 5  

266.  3 3 2 167.008.038 3 1 1 5  

267.  3 3 2 080.021.001 3 1 1 5  

268.  3 3 2 080.009.007 3 1 1 5  

269.  3 3 2 081.013.999 3 1 1 2  

270.  3 3 2 151.002.037 3 1 1 5  
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271.  3 3 2 080.013.006 3 1 1 5  

272.  3 3 2 080.009.044 3 1 0.8 5  

273.  3 3 2 154.007.085 3 1 0.8 5  

274.  3 3 2 026.007.006 3 1 0.6 5  

275.  3 3 2 087.007.101 3 1 0.6 5  

276.  3 3 2 144.005.069 3 1 0.5 5  

277.  3 3 2 199.012.999 3 1 0.5 2  

278.  3 3 2 026.007.007 3 1 0.4 5  

279.  3 3 2 110.001.093 3 1 0.4 5  

280.  3 3 2 109.001.054 3 1 0.2 5  

281.  3 3 2 081.057.079 3 1 0.03 5  

282.  3 3 2 151.021.001 3 1 0.02 5  

283.  3 3 2 163.001.020 3 1 0.02 5  

284.  3 3 2 139.006.001 3 1 0.01 5  

285.  3 3 2 017.001.017 3 1 0.01 5  

286.  3 3 2 080.013.006 3 1 0.01 5  

287.  3 3 3 026.007.007 1 1 40 5  

288.  3 3 3 026.007.007 2 1 0.4 5  

289.  3 3 3 026.007.006 2 1 0.4 5  

290.  3 3 3 080.009.007 2 1 0.2 5  

291.  3 3 3 132.001.014 3 1 20 5  

292.  3 3 3 193.040.999 3 1 7 2  

293.  3 3 3 080.019.045 3 1 6 5  

294.  3 3 3 193.004.008 3 1 3 5  

295.  3 3 3 151.033.061 3 1 3 5  

296.  3 3 3 193.016.008 3 1 3 5  

297.  3 3 3 193.004.056 3 1 1 5  

298.  3 3 3 167.008.038 3 1 1 5  

299.  3 3 3 080.021.001 3 1 1 5  

300.  3 3 3 080.009.007 3 1 1 5  

301.  3 3 3 081.013.999 3 1 1 2  

302.  3 3 3 080.013.006 3 1 1 5  

303.  3 3 3 080.009.044 3 1 0.8 5  

304.  3 3 3 154.007.085 3 1 0.8 5  
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305.  3 3 3 026.007.006 3 1 0.6 5  

306.  3 3 3 087.007.101 3 1 0.6 5  

307.  3 3 3 151.002.037 3 1 0.5 5  

308.  3 3 3 199.012.999 3 1 0.5 2  

309.  3 3 3 026.007.007 3 1 0.4 5  

310.  3 3 3 110.001.093 3 1 0.4 5  

311.  3 3 3 109.001.054 3 1 0.2 5  

312.  3 3 3 081.057.079 3 1 0.03 5  

313.  3 3 3 151.021.001 3 1 0.02 5  

314.  3 3 3 163.001.020 3 1 0.02 5  

315.  3 3 3 139.006.001 3 1 0.01 5  

316.  3 3 3 017.001.017 3 1 0.01 5  

317.  4 4 1 026.007.007 1 1 78 5  

318.  4 4 1 026.007.006 1 1 2 5  

319.  4 4 1 026.007.007 2 1 15 5  

320.  4 4 1 026.007.006 2 1 5 5  

321.  4 4 1 080.009.007 2 1 1 5  

322.  4 4 1 080.026.004 2 1 0.5 5  

323.  4 4 1 036.004.011 2 1 0.5 5  

324.  4 4 1 193.040.999 3 1 25 2  

325.  4 4 1 132.001.014 3 1 20 5  

326.  4 4 1 080.021.001 3 1 10 5  

327.  4 4 1 151.016.003 3 1 3 5  

328.  4 4 1 193.004.008 3 1 2 5  

329.  4 4 1 144.005.026 3 1 2 5  

330.  4 4 1 167.008.038 3 1 2 5  

331.  4 4 1 080.013.006 3 1 2 5  

332.  4 4 1 080.019.055 3 1 2 5  

333.  4 4 1 193.045.002 3 1 1.5 5  

334.  4 4 1 193.004.056 3 1 1.5 5  

335.  4 4 1 151.033.061 3 1 1.5 5  

336.  4 4 1 036.004.011 3 1 1 5  

337.  4 4 1 026.007.007 3 1 1 5  

338.  4 4 1 026.007.006 3 1 1 5  
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339.  4 4 1 017.001.017 3 1 1 5  

340.  4 4 1 080.009.044 3 1 0.8 5  

341.  4 4 1 193.016.008 3 1 0.7 5  

342.  4 4 1 139.004.001 3 1 0.3 5  

343.  4 4 1 169.181.010 3 1 0.3 5  

344.  4 4 2 026.007.007 1 1 78 5  

345.  4 4 2 026.007.006 1 1 2 5  

346.  4 4 2 026.007.007 2 1 15 5  

347.  4 4 2 026.007.006 2 1 5 5  

348.  4 4 2 080.009.007 2 1 1 5  

349.  4 4 2 080.026.004 2 1 0.5 5  

350.  4 4 2 036.004.011 2 1 0.5 5  

351.  4 4 2 193.040.999 3 1 20 2  

352.  4 4 2 132.001.014 3 1 20 5  

353.  4 4 2 080.021.001 3 1 8 5  

354.  4 4 2 151.016.003 3 1 2 5  

355.  4 4 2 080.019.055 3 1 2 5  

356.  4 4 2 193.004.008 3 1 1.7 5  

357.  4 4 2 036.004.011 3 1 1.5 5  

358.  4 4 2 026.007.007 3 1 1 5  

359.  4 4 2 026.007.006 3 1 1 5  

360.  4 4 2 193.045.002 3 1 1 5  

361.  4 4 2 193.004.056 3 1 1 5  

362.  4 4 2 167.008.038 3 1 1 5  

363.  4 4 2 080.013.006 3 1 1 5  

364.  4 4 2 151.033.061 3 1 1 5  

365.  4 4 2 080.009.044 3 1 0.8 5  

366.  4 4 2 017.001.017 3 1 0.6 5  

367.  4 4 2 144.005.026 3 1 0.5 5  

368.  4 4 2 193.016.008 3 1 0.5 5  

369.  4 4 2 139.004.001 3 1 0.3 5  

370.  4 4 2 169.181.010 3 1 0.1 5  

371.  4 4 3 026.007.007 1 1 78 5  

372.  4 4 3 026.007.006 1 1 2 5  
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373.  4 4 3 026.007.007 2 1 15 5  

374.  4 4 3 026.007.006 2 1 5 5  

375.  4 4 3 080.009.007 2 1 1 5  

376.  4 4 3 080.026.004 2 1 0.5 5  

377.  4 4 3 036.004.011 2 1 0.5 5  

378.  4 4 3 193.040.999 3 1 20 2  

379.  4 4 3 132.001.014 3 1 20 5  

380.  4 4 3 080.021.001 3 1 7 5  

381.  4 4 3 151.016.003 3 1 2 5  

382.  4 4 3 080.019.055 3 1 2 5  

383.  4 4 3 036.004.011 3 1 1.5 5  

384.  4 4 3 026.007.007 3 1 1 5  

385.  4 4 3 026.007.006 3 1 1 5  

386.  4 4 3 193.045.002 3 1 1 5  

387.  4 4 3 193.004.056 3 1 1 5  

388.  4 4 3 193.004.008 3 1 1 5  

389.  4 4 3 167.008.038 3 1 1 5  

390.  4 4 3 080.013.006 3 1 1 5  

391.  4 4 3 151.033.061 3 1 1 5  

392.  4 4 3 080.009.044 3 1 0.8 5  

393.  4 4 3 017.001.017 3 1 0.6 5  

394.  4 4 3 193.016.008 3 1 0.5 5  

395.  4 4 3 139.004.001 3 1 0.3 5  
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12. PHENOLOGICAL OBSERVATIONS IN 2015 

 
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 annual 
phenophases in the development of forest trees, 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 plots 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 each 
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.).  

The data collected by applying the latest 
technological approach to phenology monitoring 
(installation of devices that record or take photos) 
produced predictive models that provide even clearer 
assessments. 
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�1!$2 �  (�&�$!�  ��(�� �#  
 
��  ��	��
���#����	�  ��-��  ���	 -�  2 

0	
�	���  	
�����	  ��  15 �������  ���-�  (Picea abies 
L.)  �	��  ��  ��	  �  �����  �	
���  ����  
��
���  
'��	�	���6  	������"� . 9��	'���  ��  
	��������  �  
�	���������� , ���	  ��  ��  ���"����� .  

�  ��������  (47, 48 �  49)  
��������  ��  

	
�#�  
	������  '��	�	����  	������"�� , ��  
��	��
���#�����  ��-��  ���	�  2 - 0	
�	��� , 

	-����  	
  
��	�  �������  ��  ����� . 

Sample plot Kopaonik 
 
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 47, 48, and 49 present data collected 
during phenological observations on the Level II sample 
plot on Kopaonik, starting from the first field visit.  

 

 

Ta/$!�  47. XX 2009. (PLP) Ta����  ��  ��������#���  
�����  �������	�  ��  ����������  '��	�	���  �	���	����  - 
0	
�	���  
Table 47. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Kopaonik 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

3�'��  �����  
Tree species 

code 

�����  

	������"�  

Installation date 

��  ������  
Tree 

number 

%�
���  
�	  
�����  

Visible crown 
part 

+����#  
	������"�  

Visible direction 

+	��#���  
	������"�  

Vertical 
direction 

�����  
	
�����#���  

Other 
observations 

1 2 118 16.09.10 75 3 4 1 Usnea barbata 
2 2 118 16.09.10 76 3 4 1 Usnea barbata 
3 2 118 16.09.10 78 3 4 1 Usnea barbata 
4 2 118 16.09.10 79 3 4 1 Usnea barbata 
5 2 118 16.09.10 80 3 4 1 Usnea barbata 
6 2 118 16.09.10 85 3 4 1 Usnea barbata 
7 2 118 16.09.10 86 3 4 1 Usnea barbata 
8 2 118 16.09.10 87 3 5 1 Usnea barbata 
9 2 118 16.09.10 88 2 6 1 Usnea barbata 
10 2 118 16.09.10 98 3 4 1 Usnea barbata 
11 2 118 16.09.10 114 2 6 1 Usnea barbata 
12 2 118 16.09.10 118 2 4 1 Usnea barbata 
13 2 118 16.09.10 120 1 7 1 Usnea barbata 
14 2 118 16.09.10 121 1 5 1 Usnea barbata 
15 2 118 16.09.10 124 2 8 1 Usnea barbata 

 

 

 

Ta/$!�  48. XX 2012. (PHE) +����"�  '��	�	���6  '��	����  – 0	
�	���  
Table 48. XX 2012. (PHE) Observation of phenological events - Kopaonik 

��
��  �� . 
Sequence number 

�� .
��#���  
Plot number 

3�'��  �����  
Tree species code 

�	��*��  
Event code 

�����  ��
���"�  
Date of observation 

�������	���  

	��*��  

Score of the event 

�����  	
�����#���  
Other observations 

1 2 118 3 27.04.15 2  
2 2 118 1 27.05.15 2  
3 2 118 1 28.06.15 4  
4 2 118 1 16.07.15 5  
5 2 118 1 10.08.15 5  
6 2 118 2 11.09.15 1  
8 2 118 2 14.10.15 2  
9 2 118 2 21.10.15 3  
10 2 118 3 13.11.15 1  
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�/$!�  49. ��  2012 (PHI)  ������"�  '��	�	���6  '��	����  - 0	
�	���   
Table 49. XX 2012 (PHI) Recording of phenological events - Kopaonik  
 

��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree 

number 

�	��*��  
Event code 

�����  ��
���"�  
Date of the 
observation 

�������	���  

	��*��  

Score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

1 2 75 3 27.04.15 2 1 Usnea barbata 
2 2 76 3 27.04.15 2 1 Usnea barbata 
3 2 78 3 27.04.15 2 1 Usnea barbata 
4 2 79 3 27.04.15 2 1 Usnea barbata 
5 2 80 3 27.04.15 2 1 Usnea barbata 
6 2 85 3 27.04.15 2 1 Usnea barbata 
7 2 86 3 27.04.15 2 1 Usnea barbata 
8 2 87 5 27.04.15 7 1 Pokornjaci 
9 2 88 5 27.04.15 7 1 Pokornjaci 
10 2 98 3 27.04.15 2 1 Usnea barbata 
11 2 114 5 27.04.15 7 1 Pokornjaci 
12 2 118 3 27.04.15 2 1 Usnea barbata 
13 2 120 3 27.04.15 2 1 Usnea barbata 
14 2 121 3 27.04.15 2 1 Usnea barbata 
15 2 124 3 27.04.15 2 1 Usnea barbata 
1 2 75 1 27.05.15 2 1 Usnea barbata 
2 2 76 1 27.05.15 2 1 Usnea barbata 
3 2 78 1 27.05.15 2 1 Usnea barbata 
4 2 79 1 27.05.15 2 1 Usnea barbata 
5 2 80 1 27.05.15 2 1 Usnea barbata 
6 2 85 1 27.05.15 2 1 Usnea barbata 
7 2 86 1 27.05.15 2 1 Usnea barbata 
8 2 87 5 27.05.15 7 1 Pokornjaci 
9 2 88 5 27.05.15 7 1 Pokornjaci 
10 2 98 1 27.05.15 2 1 Usnea barbata 
11 2 114 5 27.05.15 7 1 Pokornjaci 
12 2 118 1 27.05.15 2 1 Usnea barbata 
13 2 120 1 27.05.15 2 1 Usnea barbata 
14 2 121 1 27.05.15 2 1 Usnea barbata 
15 2 124 1 27.05.15 2 1 Usnea barbata 
1 2 75 1 28.06.15 4 1 Usnea barbata 
2 2 76 1 28.06.15 4 1 Usnea barbata 
3 2 78 1 28.06.15 4 1 Usnea barbata 
4 2 79 1 28.06.15 4 1 Usnea barbata 
5 2 80 1 28.06.15 4 1 Usnea barbata 
6 2 85 1 28.06.15 4 1 Usnea barbata 
7 2 86 1 28.06.15 4 1 Usnea barbata 
8 2 87 5 28.06.15 7 1 Potkornjaci 
9 2 88 5 28.06.15 7 1 Potkornjaci 
10 2 98 1 28.06.15 4 1 Usnea barbata 
11 2 114 5 28.06.15 7 1 Potkornjaci 
12 2 118 1 28.06.15 4 1 Usnea barbata 
13 2 120 1 28.06.15 4 1 Usnea barbata 
14 2 121 1 28.06.15 4 1 Usnea barbata 
15 2 124 1 28.06.15 4 1 Usnea barbata 
1 2 75 1 16.07.15 5 1 Usnea barbata 
2 2 76 1 16.07.15 5 1 Usnea barbata 
3 2 78 1 16.07.15 5 1 Usnea barbata 
4 2 79 1 16.07.15 5 1 Usnea barbata 
5 2 80 1 16.07.15 5 1 Usnea barbata 
6 2 85 1 16.07.15 5 1 Usnea barbata 
7 2 86 1 16.07.15 5 1 Usnea barbata 
8 2 87 5 16.07.15 7 1 Pokornjaci 
9 2 88 5 16.07.15 7 1 Pokornjaci 
10 2 98 1 16.07.15 5 1 Usnea barbata 
11 2 114 5 16.07.15 7 1 Pokornjaci 
12 2 118 1 16.07.15 5 1 Usnea barbata 
13 2 120 1 16.07.15 5 1 Usnea barbata 
14 2 121 1 16.07.15 5 1 Usnea barbata 
15 2 124 1 16.07.15 5 1 Usnea barbata 
1 2 75 1 10.08.15 5 1 Usnea barbata 
2 2 76 1 10.08.15 5 1 Usnea barbata 
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��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree 

number 

�	��*��  
Event code 

�����  ��
���"�  
Date of the 
observation 

�������	���  

	��*��  

Score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

3 2 78 1 10.08.15 5 1 Usnea barbata 
4 2 79 1 10.08.15 5 1 Usnea barbata 
5 2 80 1 10.08.15 5 1 Usnea barbata 
6 2 85 1 10.08.15 5 1 Usnea barbata 
7 2 86 1 10.08.15 5 1 Usnea barbata 
8 2 87 5 10.08.15 7 1 Pokornjaci 
9 2 88 5 10.08.15 7 1 Pokornjaci 
10 2 98 1 10.08.15 5 1 Usnea barbata 
11 2 114 5 10.08.15 7 1 Pokornjaci 
12 2 118 1 10.08.15 4 1 Usnea barbata 
13 2 120 1 10.08.15 5 1 Usnea barbata 
14 2 121 1 10.08.15 5 1 Usnea barbata 
15 2 124 1 10.08.15 5 1 Usnea barbata 
1 2 75 2 11.09.15 1 1 Usnea barbata 
2 2 76 2 11.09.15 1 1 Usnea barbata 
3 2 78 2 11.09.15 1 1 Usnea barbata 
4 2 79 2 11.09.15 1 1 Usnea barbata 
5 2 80 2 11.09.15 1 1 Usnea barbata 
6 2 85 2 11.09.15 1 1 Usnea barbata 
7 2 86 2 11.09.15 1 1 Usnea barbata 
8 2 87 5 11.09.15 7 1 Pokornjaci 
9 2 88 5 11.09.15 7 1 Pokornjaci 
10 2 98 2 11.09.15 1 1 Usnea barbata 
11 2 114 5 11.09.15 7 1 Pokornjaci 
12 2 118 2 11.09.15 1 1 Usnea barbata 
13 2 120 2 11.09.15 1 1 Usnea barbata 
14 2 121 2 11.09.15 1 1 Usnea barbata 
15 2 124 2 11.09.15 1 1 Usnea barbata 
1 2 75 2 14.10.15 2 1 Usnea barbata 
2 2 76 2 14.10.15 2 1 Usnea barbata 
3 2 78 2 14.10.15 2 1 Usnea barbata 
4 2 79 2 14.10.15 2 1 Usnea barbata 
5 2 80 2 14.10.15 2 1 Usnea barbata 
6 2 85 2 14.10.15 2 1 Usnea barbata 
7 2 86 2 14.10.15 2 1 Usnea barbata 
8 2 87 5 14.10.15 7 1 Pokornjaci 
9 2 88 5 14.10.15 7 1 Pokornjaci 
10 2 98 2 14.10.15 2 1 Usnea barbata 
11 2 114 5 14.10.15 7 1 Pokornjaci 
12 2 118 2 14.10.15 2 1 Usnea barbata 
13 2 120 2 14.10.15 2 1 Usnea barbata 
14 2 121 2 14.10.15 2 1 Usnea barbata 
15 2 124 2 14.10.15 2 1 Usnea barbata 
1 2 75 2 23.10.15 3 1 Usnea barbata 
2 2 76 2 23.10.15 3 1 Usnea barbata 
3 2 78 2 23.10.15 3 1 Usnea barbata 
4 2 79 2 23.10.15 3 1 Usnea barbata 
5 2 80 2 23.10.15 3 1 Usnea barbata 
6 2 85 2 23.10.15 3 1 Usnea barbata 
7 2 86 2 23.10.15 3 1 Usnea barbata 
8 2 87 5 23.10.15 7 1 Pokornjaci 
9 2 88 5 23.10.15 7 1 Pokornjaci 
10 2 98 2 23.10.15 3 1 Usnea barbata 
11 2 114 5 23.10.15 7 1 Pokornjaci 
12 2 118 2 23.10.15 3 1 Usnea barbata 
13 2 120 2 23.10.15 3 1 Usnea barbata 
14 2 121 2 23.10.15 3 1 Usnea barbata 
15 2 124 2 23.10.15 3 1 Usnea barbata 
1 2 75 3 13.11.15 1 1 Usnea barbata 
2 2 76 3 13.11.15 1 1 Usnea barbata 
3 2 78 3 13.11.15 1 1 Usnea barbata 
4 2 79 3 13.11.15 1 1 Usnea barbata 
5 2 80 3 13.11.15 1 1 Usnea barbata 
6 2 85 3 13.11.15 1 1 Usnea barbata 
7 2 86 3 13.11.15 1 1 Usnea barbata 
8 2 87 5 13.11.15 7 1 Pokornjaci 
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��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree 

number 

�	��*��  
Event code 

�����  ��
���"�  
Date of the 
observation 

�������	���  

	��*��  

Score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

9 2 88 5 13.11.15 7 1 Pokornjaci 
10 2 98 3 13.11.15 1 1 Usnea barbata 
11 2 114 5 13.11.15 7 1 Pokornjaci 
12 2 118 3 13.11.15 1 1 Usnea barbata 
13 2 120 3 13.11.15 1 1 Usnea barbata 
14 2 121 3 13.11.15 1 1 Usnea barbata 
15 2 124 3 13.11.15 1 1 Usnea barbata 
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 ��  ��������  ��	�  87, 88 �  114, 
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���6  
�����
� , �	�	�  2015. �	
���  �	-���  ��  
	�����"�  	
  
�������	  
	��	�"��� . 

Phenological phases were not assessed in the 
first field visits of the sample plot Kopaonik (January 
29th, February 18th and March 19th) because the trees 
were snow covered. In the next field inspection of the 
trees carried out on April, 27th needle loss ranged from 1 
to 33%. The next inspection on May 27th recorded the 
occurrence of the current year needles in the 1-33% 
range, while it ranged from 66 to 99% on June 28th. The 
tree inspection on July 16th recorded the occurrence of 
the current year needles on all trees. The situation was 
the same during the next inspection on August 10th. 
Discolouration was noticed in the inspection conducted 
on September 11th. It was below 1% on that occasion. It 
reached the intensity of 33% in the next inspection. The 
intensity of discolouration ranged fro 33 to 66% on 
October 23rd. Needle loss started on November 13th, 
2015, when the trees had less than 1% of their needles 
rejected. In the inspection on December 14th 2015, the 
trees were snow covered. 

Trees marked 87, 88 and 114 had signs of 
damage caused by bark beetles recorded in all field 
visits in 2015. 
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KOPAONIK – LEVEL 2 SAMPLE PLOT September 11th, 2015    
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0	
�	���  9��	�	����   

�����	  �� . 76 
11.09.2015. 

Kopaonik, Phenology 
Tree 76 

September 11th, 2015 
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 11.09.2015. 

Kopaonik, Phenology 
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 11.09.2015. 
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11.09.2015. 
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 11.09.2015. 
Kopaonik, Phenology 

Tree crown 120 
September 11th, 2015 

    
0	
�	���  9��	�	� .  

�����	  �� . 121 
 11.09.2015. 
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�����	  �� . 124  
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Kopaonik, Phenology 
Tree crown 124 

September 11th, 2015 
 

�!�#$  63-87. ������  	
������  ��  '��	�	���  	������"�  ��  	���
�	�  
��#���  0	
�	���  ��  
��  
11.09.2015  

Figures 63-87. Trees selected for phenological observations on the sample plot Kopaonik on 
September 11th, 2015 
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KOPAONIK – LEVEL 2 SAMPLE PLOT   October 23rd, 2015 
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Figures 88-113. Trees selected for phenological observations on the sample plot Kopaonik on  

October 23rd, 2015 
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Figures 114-141. Trees selected for phenological observations on the sample plot Kopaonik on 
November 13th, 2015 
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	������  �  �����  
	��*���  ���
���6  ����#  
��� .  

 

With the installation of a solar collector on the 
Level 2 sample plot Kopaonik, we introduced the most 
advanced technology into the observations of 
phenological events. 

In October 2015, tree 86 had a camera set up. 
Its purpose was to record and note all the events on the 
tree selected for phenological observations. 

 The recorded material in the form of a film is 
stored in the recorder, which is placed in the wooden 
house for equipment and instruments. To avoid any 
interruption in the observations two recorders were 
provided. Once a month the recorder with the recorded 
material was taken to the laboratory of the Institute of 
Forestry, where the images were processed, and a 
recorder with empty memory was set to record events in 
the next month. 
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�!�#�  142. ������  ������  22.10.2015 �  1400h 
Figure 142. Camera image October 22nd , 2015  

at 1400h 

�!�#�  143. ������  ������  22.10.2015 �  1414h 
Figure 143. Camera image October 22nd , 2015  

at 1414h 

�!�#�  144. ������  ������  22.10.2015 �  1431h 
Figure 144. Camera image October. 22nd , 2015 at 

1431h 

�!�#�  145. ������  ������  22.10.2015 �  1443h 
Figure 145. Camera image October 22nd , 2015 

1443h 

�!�#�  146. ������  ������  22.10.2015 �  1451h 
Figure 146. Camera image October 22nd, 2015  

at 1451h 

�!�#�  147. ������  ������  22.10.2015 �  1459h 
Figure 147. Camera image October 22nd, 2015 

1459h 
 

�1!$2 �  (�&�$!�  �& �  �&5 
 
��  ��	��
���#����	�  ��-��  ���	 -�  2 7���  

��6  �  	�����  
	�
��#���  ��  
�	#���  ���"�  �����  �  

������� , ��  '��	�	���  	������"� , 	
�����	  ��  15 
�������  �����  (Fagus moesiaca). 9��	�	���  
	������"�  �
�	�	
�  ��  �	��������	  	
  
��	�  
�������  ��  ����� . 

Sample plot Crni Vrh 
 

For the purpose of phenological observations, 15 
beech trees (Fagus moesiaca) were selected on the 
Level II sample plot on Crni Vrh.  Phenophases were 
monitored continuously as they changed.  

Tables 50, 51, and 52 present data collected 
during phenological observations on the Level II sample 
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 �  ��������  (50, 51 �  52)  
��������  ��  

	
�#�  
	������  '��	�	����  	������"�� , ��  
��	��
���#�����  ��-��  ���	�  2 -  7���  ��6 , 

	-����  	
  
��	�  �������  ��  �����  

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

 

 

Ta/$!�  50. XX 2009. (PLP) ) Ta����  ��  ��������#���  
�����  �������	�  ��  ����������  '��	�	���  �	���	����  
- 7���  ��6  

Table 50. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring – Crni vrh 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

3�'��  �����  
Tree species 

code 

�����  
	������"�  
Installation date 

��  ������  
Tree 

number 

%�
���  
�	  
�����  

visible crown part 

+����#  
	������"�  

visible 
direction 

+	��#���  
	������"�  

vertical 
direction 

�����  
	
�����#���  

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  

 
 

Ta/$!�  51. XX 2012. (PHE) +����"�  '��	�	���6  '��	����  - 7���  ��6  
Table 51. XX 2012. (PHE) Observation of phenological events – Crni vrh 

��
��  �� . 
Sequence number 

�� .
��#���  
Plot number 

3�'��  �����  
Tree species code 

�	��*��  
Event code 

�����  ��
���"�  
Date of observation 

�������	���  

	��*��  

Score of the event 

�����  	
�����#���  
Other observations 

1 4 018 1 27.04.2015 2  
2 4 018 1 26.05.2015 4  
3 4 018 1 25.06.2015 4  
4 4 018 1 11.07.2015 5  
5 4 018 1 14.08.2015 5  
6 4 018 1 10.09.2015 5  
7 4 018 2 22.09.2015 1  
8 4 018 2 08.10.2015 2  
9 4 018 3 03.11.2015 5  

 
 

�/$!�  52. XX 2012 (PHI) ������"�  '��	�	���6  '��	����  – 7���  ��6  
Table 52. XX 2012 (PHI) Recording of phenological events – Crni vrh 

��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot 

number 

��  

�����  
Tree 

number 

�	��*��  
Event 
code 

�����  
��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  
��  
	������"�  
Method used for 

observation 

�����  	
�����#���  
Other observations 

1 4 62 1 27.04.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 27.04.2015 2 1 +	�	�����  ����� /Broken branches 
3 4 67 1 27.04.2015 2 1 +	�	�����  ����� / Broken branches 
4 4 74 1 27.04.2015 2 1 +	�	�����  ����� / Broken branches 
5 4 76 1 27.04.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 27.04.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 27.04.2015 2 1 +	�	�����  ����� / Broken branches 
8 4 89 1 27.04.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
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��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot 

number 

��  

�����  
Tree 

number 

�	��*��  
Event 
code 

�����  
��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  
��  
	������"�  
Method used for 

observation 

�����  	
�����#���  
Other observations 

9 4 90 1 27.04.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 27.04.2015 1 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 27.04.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  27.04.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 27.04.2015 2 1 +	�	�����  ����� / Broken branches 
14 4 97 1 27.04.2015 2 1 +	�	�����  ����� / Broken branches 
15 4 98 1 27.04.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 1 26.05.2015 3 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 26.05.2015 3 1 +	�	�����  ����� /Broken branches 
3 4 67 1 26.05.2015 3 1 +	�	�����  ����� / Broken branches 
4 4 74 1 26.05.2015 4 1 +	�	�����  ����� / Broken branches 
5 4 76 1 26.05.2015 3 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 26.05.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 26.05.2015 4 1 +	�	�����  ����� / Broken branches 
8 4 89 1 26.05.2015 3 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 1 26.05.2015 4 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 26.05.2015 4 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 26.05.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  26.05.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 26.05.2015 4 1 +	�	�����  ����� / Broken branches 
14 4 97 1 26.05.2015 4 1 +	�	�����  ����� / Broken branches 
15 4 98 1 26.05.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 1 25.06.2015 4 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 25.06.2015 4 1 +	�	�����  ����� /Broken branches 
3 4 67 1 25.06.2015 4 1 +	�	�����  ����� / Broken branches 
4 4 74 1 25.06.2015 4 1 +	�	�����  ����� / Broken branches 
5 4 76 1 25.06.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 25.06.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 25.06.2015 4 1 +	�	�����  ����� / Broken branches 
8 4 89 1 25.06.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 1 25.06.2015 4 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 25.06.2015 4 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 25.06.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  25.06.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 25.06.2015 4 1 +	�	�����  ����� / Broken branches 
14 4 97 1 25.06.2015 4 1 +	�	�����  ����� / Broken branches 
15 4 98 1 25.06.2015 4 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 1 11.07.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 11.07.2015 5 1 +	�	�����  ����� /Broken branches 
3 4 67 1 11.07.2015 5 1 +	�	�����  ����� / Broken branches 
4 4 74 1 11.07.2015 5 1 +	�	�����  ����� / Broken branches 
5 4 76 1 11.07.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 11.07.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 11.07.2015 5 1 +	�	�����  ����� / Broken branches 
8 4 89 1 11.07.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 1 11.07.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 11.07.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 11.07.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  11.07.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 11.07.2015 5 1 +	�	�����  ����� / Broken branches 
14 4 97 1 11.07.2015 5 1 +	�	�����  ����� / Broken branches 
15 4 98 1 11.07.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 1 14.08.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 14.08.2015 5 1 +	�	�����  ����� /Broken branches 
3 4 67 1 14.08.2015 5 1 +	�	�����  ����� / Broken branches 
4 4 74 1 14.08.2015 5 1 +	�	�����  ����� / Broken branches 
5 4 76 1 14.08.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 14.08.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 14.08.2015 5 1 +	�	�����  ����� / Broken branches 
8 4 89 1 14.08.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 1 14.08.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 14.08.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 14.08.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  14.08.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 14.08.2015 5 1 +	�	�����  ����� / Broken branches 
14 4 97 1 14.08.2015 5 1 +	�	�����  ����� / Broken branches 
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��
��  
�� . 

Sequence 
number 

�� .
��#���  
Plot 

number 

��  

�����  
Tree 

number 

�	��*��  
Event 
code 

�����  
��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  
��  
	������"�  
Method used for 

observation 

�����  	
�����#���  
Other observations 

15 4 98 1 14.08.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 1 10.09.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 1 10.09.2015 5 1 +	�	�����  ����� /Broken branches 
3 4 67 1 10.09.2015 5 1 +	�	�����  ����� / Broken branches 
4 4 74 1 10.09.2015 5 1 +	�	�����  ����� / Broken branches 
5 4 76 1 10.09.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 1 10.09.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 1 10.09.2015 5 1 +	�	�����  ����� / Broken branches 
8 4 89 1 10.09.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 1 10.09.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 1 10.09.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 1 10.09.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  10.09.2015   �������	  �����	 / Uprooted tree 
13 4 96 1 10.09.2015 5 1 +	�	�����  ����� / Broken branches 
14 4 97 1 10.09.2015 5 1 +	�	�����  ����� / Broken branches 
15 4 98 1 10.09.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 2 22.09.2015 1 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 2 22.09.2015 1 1 +	�	�����  ����� /Broken branches 
3 4 67 2 22.09.2015 1 1 +	�	�����  ����� / Broken branches 
4 4 74 2 22.09.2015 1 1 +	�	�����  ����� / Broken branches 
5 4 76 2 22.09.2015 1 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 2 22.09.2015 1 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 2 22.09.2015 1 1 +	�	�����  ����� / Broken branches 
8 4 89 2 22.09.2015 1 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 2 22.09.2015 1 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 2 22.09.2015 1 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 2 22.09.2015 1 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  22.09.2015   �������	  �����	 / Uprooted tree 
13 4 96 2 22.09.2015 1 1 +	�	�����  ����� / Broken branches 
14 4 97 2 22.09.2015 1 1 +	�	�����  ����� / Broken branches 
15 4 98 2 22.09.2015 1 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 2 08.10.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 2 08.10.2015 2 1 +	�	�����  ����� /Broken branches 
3 4 67 2 08.10.2015 2 1 +	�	�����  ����� / Broken branches 
4 4 74 2 08.10.2015 2 1 +	�	�����  ����� / Broken branches 
5 4 76 2 08.10.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 2 08.10.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 2 08.10.2015 2 1 +	�	�����  ����� / Broken branches 
8 4 89 2 08.10.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 2 08.10.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 2 08.10.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 2 08.10.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  08.10.2015   �������	  �����	 / Uprooted tree 
13 4 96 2 08.10.2015 2 1 +	�	�����  ����� / Broken branches 
14 4 97 2 08.10.2015 2 1 +	�	�����  ����� / Broken branches 
15 4 98 2 08.10.2015 2 1 ���	  
	�	�����6  ����� / A few broken branches 
1 4 62 3 03.11.2015 2 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
2 4 64 3 03.11.2015 5 1 +	�	�����  ����� /Broken branches 
3 4 67 3 03.11.2015 5 1 +	�	�����  ����� / Broken branches 
4 4 74 3 03.11.2015 5 1 +	�	�����  ����� / Broken branches 
5 4 76 3 03.11.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
6 4 79 3 03.11.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
7 4 88 3 03.11.2015 5 1 +	�	�����  ����� / Broken branches 
8 4 89 3 03.11.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
9 4 90 3 03.11.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
10 4 91 3 03.11.2015 5 1 ��	�	  
	�	�����6  ����� / A lot of broken branches 
11 4 92 3 03.11.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
12 4 95  03.11.2015   �������	  �����	 / Uprooted tree 
13 4 96 3 03.11.2015 5 1 +	�	�����  ����� / Broken branches 
14 4 97 3 03.11.2015 5 1 +	�	�����  ����� / Broken branches 
15 4 98 3 03.11.2015 5 1 ���	  
	�	�����6  ����� / A few broken branches 
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	�	���� . 

During the first inspection on March 26th the 
sample plot was snow covered and tree budding could 
not be observed. Budding and leafing in the range up to 
33% was recorded in the tree inspection on April 27th. 
The inspection on May 26th and June 25th recorded 
leafing of most trees in the 66-99% range. Leafing was 
registered in all trees on July 11th. The inspection on 
August 14th and September 10th didn’t record any 
changes compared to the inspection on July 11th. The 
first signs of discolouration were recorded during the 
inspection on September 22nd and the whole area had 
less than 1% of their leaves discoloured, while it reached 
33% on October 8th. All the trees on the sample plot 
completely rejected their leaves by November 3rd. Beech 
trees on the sample plot suffered significant damage 
caused by ice breakages at the beginning of 2015.  

 

 

 

 

 

 

 
 

7���  %�<  - ��  ��%8  2 - 22.09.2015. 

CRNI VRH – LEVEL 2 SAMPLE PLOT – September 22nd, 2015 
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��  
22.09.2015 

Figures 148-175. Trees selected for phenological observations on the sample plot Crni Vrh on  
September 22nd, 2015 
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7���  %�<  - ��  ��%8  2 - 03.11.2015. 

CRNI VRH – LEVEL 2 SAMPLE PLOT  - November 3rd, 2015 
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�!�#$  176-204. ������  	
������  ��  '��	�	���  	������"�  ��  	���
�	�  
��#���  7���  ��6  ��  
��  
03.11.2015 

Figures 176-204. Trees selected for phenological observations on the sample plot Crni Vrh on  
November 3rd, 2015 
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7���  %�<  - ��  ��%8  2 - 08.12.2015. 

CRNI VRH – LEVEL 2 SAMPLE PLOT – December 8th, 2015 
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Figures 205-233. Trees selected for phenological observations on the sample plot Crni Vrh on  
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�������  ��  ����� . 

�  ��������  (53, 54 �  55)  
��������  ��  

	
�#�  
	������  '��	�	����  	������"�� , ��  
��	��
���#�����  ��-��  ���	 -�  2 - �	���  ,	�� , 

	-����  	
  
��	�  �������  ��  ����� . 

Sample plot Mokra Gora 
 

For the purpose of phenological observations, 
15 Scots pine trees (Pinus sylvestris) were selected on 
the Level II sample plot on Kopaonik.  Phenophases 
were monitored continuously as they changed.  

Tables 53, 54, and 55 present data collected 
during phenological observations on the Level II sample 
plot in Mokra Gora, starting from the first field visit.  

 

 

Ta/$!�  53. XX 2009. (PLP) Ta����  ��  ��������#���  
�����  �������	�  ��  ����������  '��	�	���  �	���	����  -  
�	���  ,	��  
Table 53. XX 2009. (PLP) Table for registration of trees selected for intensive phenological monitoring - Mokra 
Gora 

��
��  �� . 
Sequence 
number 

�� .
��#��
�  

Plot 
number 

3�'��  �����  
Tree species 

code 

�����  

	������"�  

Installation date 

��  ������  
Tree 

number 

%�
���  
�	  
�����  

visible crown part 

+����#  
	������"�  

visible direction 

+	��#���  
	������"

�  
vertical 

direction 

�����  
	
�����#��

�  
Other 

observation
s 

1 5 134 15.08.2013 83 1 1 1  
2 5 134 15.08.2013 106 1 7 1  
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  

 

 

Ta/$!�  54. XX 2012. (PHE) +����"�  '��	�	���6  '��	����  – �	���  ,	��  
Table 54. XX 2012. (PHE) Observation of phenological events – Mokra Gora 

��
��  �� . 
Sequence number 

�� .
��#���  
Plot number 

3�'��  �����  
Tree species code 

�	��*��  
Event code 

�����  ��
���"�  
Date of observation 

�������	���  

	��*��  

Score of the event 

�����  	
�����#���  
Other observations 

1 5 134 3 06.03.2015 1  
2 5 134 3 09.04.2015 1  
3 5 134 1 29.05.2015 4  
5 5 134 1 28.06.2015 5  
6 5 134 1 30.07.2015 5  
7 5 134 1 25.08.2015 5  
8 5 134 3 14.09.2015 1  
9 5 134 3 23.09.2015 1  
10 5 134 3 08.10.2015 1  
11 5 134 3 26.11.2015 2  
12 5 134 3 30.12.2015 2  
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�/$!�  55. XX 2012 (PHI) ������"�  '��	�	���6  '��	����  – �	���  ,	��  
Table 55. XX 2012 (PHI) Recording of phenological events – Mokra Gora 
��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  ��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

1 5 83 3 06.03.2015 1 1  
2 5 106 3 06.03.2015 1 1  
3 5 107 3 06.03.2015 1 1  
4 5 82 3 06.03.2015 1 1  
5 5 320 3 06.03.2015 2 1  
6 5 359 3 06.03.2015 2 1  
7 5 140 3 06.03.2015 1 1  
8 5 141 3 06.03.2015 2 1  
9 5 144 3 06.03.2015 1 1  
10 5 183 3 06.03.2015 1 1  
11 5 193 3 06.03.2015 2 1  
12 5 222 3 06.03.2015 1 1  
13 5 215 3 06.03.2015 1 1  
14 5 412 3 06.03.2015 1 1  
15 5 407 3 06.03.2015 1 1  
1 5 83 3 09.04.2015 1 1  
2 5 106 3 09.04.2015 1 1  
3 5 107 3 09.04.2015 1 1  
4 5 82 3 09.04.2015 1 1  
5 5 320 3 09.04.2015 1 1  
6 5 359 3 09.04.2015 2 1  
7 5 140 3 09.04.2015 1 1  
8 5 141 3 09.04.2015 1 1  
9 5 144 3 09.04.2015 1 1  
10 5 183 3 09.04.2015 1 1  
11 5 193 3 09.04.2015 1 1  
12 5 222 3 09.04.2015 1 1  
13 5 215 3 09.04.2015 1 1  
14 5 412 3 09.04.2015 1 1  
15 5 407 3 09.04.2015 2 1  
1 5 83 1 29.05.2015 4 1  
2 5 106 1 29.05.2015 4 1  
3 5 107 1 29.05.2015 4 1  
4 5 82 1 29.05.2015 4 1  
5 5 320 1 29.05.2015 4 1  
6 5 359 1 29.05.2015 4 1  
7 5 140 1 29.05.2015 4 1  
8 5 141 1 29.05.2015 4 1  
9 5 144 1 29.05.2015 4 1  
10 5 183 1 29.05.2015 4 1  
11 5 193 1 29.05.2015 4 1  
12 5 222 1 29.05.2015 4 1  
13 5 215 1 29.05.2015 4 1  
14 5 412 1 29.05.2015 4 1  
15 5 407 1 29.05.2015 4 1  
1 5 83 1 28.06.2015 5 1  
2 5 106 1 28.06.2015 5 1  
3 5 107 1 28.06.2015 5 1  
4 5 82 1 28.06.2015 5 1  
5 5 320 1 28.06.2015 5 1  
6 5 359 1 28.06.2015 5 1  
7 5 140 1 28.06.2015 5 1  
8 5 141 1 28.06.2015 5 1  
9 5 144 1 28.06.2015 5 1  
10 5 183 1 28.06.2015 5 1  
11 5 193 1 28.06.2015 5 1  
12 5 222 1 28.06.2015 5 1  
13 5 215 1 28.06.2015 5 1  
14 5 412 1 28.06.2015 5 1  
15 5 407 1 28.06.2015 5 1  
1 5 83 1 30.07.2015 5 1  
2 5 106 1 30.07.2015 5 1  
3 5 107 1 30.07.2015 5 1  
4 5 82 1 30.07.2015 5 1  
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��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  ��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

5 5 320 1 30.07.2015 5 1  
6 5 359 1 30.07.2015 5 1  
7 5 140 1 30.07.2015 5 1  
8 5 141 1 30.07.2015 5 1  
9 5 144 1 30.07.2015 5 1  
10 5 183 1 30.07.2015 5 1  
11 5 193 1 30.07.2015 5 1  
12 5 222 1 30.07.2015 5 1  
13 5 215 1 30.07.2015 5 1  
14 5 412 1 30.07.2015 5 1  
15 5 407 1 30.07.2015 5 1  
1 5 83 1 25.08.2015 5 1  
2 5 106 1 25.08.2015 5 1  
3 5 107 1 25.08.2015 5 1  
4 5 82 1 25.08.2015 5 1  
5 5 320 1 25.08.2015 5 1  
6 5 359 1 25.08.2015 5 1  
7 5 140 1 25.08.2015 5 1  
8 5 141 1 25.08.2015 5 1  
9 5 144 1 25.08.2015 5 1  
10 5 183 1 25.08.2015 5 1  
11 5 193 1 25.08.2015 5 1  
12 5 222 1 25.08.2015 5 1  
13 5 215 1 25.08.2015 5 1  
14 5 412 1 25.08.2015 5 1  
15 5 407 1 25.08.2015 5 1  
1 5 83 3 14.09.2015 1 1  
2 5 106 3 14.09.2015 1 1  
3 5 107 3 14.09.2015 1 1  
4 5 82 3 14.09.2015 1 1  
5 5 320 3 14.09.2015 1 1  
6 5 359 3 14.09.2015 1 1  
7 5 140 3 14.09.2015 1 1  
8 5 141 3 14.09.2015 1 1  
9 5 144 3 14.09.2015 1 1  
10 5 183 3 14.09.2015 1 1  
11 5 193 3 14.09.2015 1 1  
12 5 222 3 14.09.2015 1 1  
13 5 215 3 14.09.2015 1 1  
14 5 412 3 14.09.2015 1 1  
15 5 407 3 14.09.2015 1 1  
1 5 83 3 23.09.2015 1 1  
2 5 106 3 23.09.2015 1 1  
3 5 107 3 23.09.2015 1 1  
4 5 82 3 23.09.2015 1 1  
5 5 320 3 23.09.2015 1 1  
6 5 359 3 23.09.2015 1 1  
7 5 140 3 23.09.2015 1 1  
8 5 141 3 23.09.2015 1 1  
9 5 144 3 23.09.2015 1 1  
10 5 183 3 23.09.2015 1 1  
11 5 193 3 23.09.2015 1 1  
12 5 222 3 23.09.2015 1 1  
13 5 215 3 23.09.2015 1 1  
14 5 412 3 23.09.2015 1 1  
15 5 407 3 23.09.2015 1 1  
1 5 83 3 23.09.2015 1 1  
2 5 106 3 23.09.2015 1 1  
3 5 107 3 23.09.2015 1 1  
4 5 82 3 23.09.2015 1 1  
5 5 320 3 23.09.2015 1 1  
6 5 359 3 23.09.2015 1 1  
7 5 140 3 23.09.2015 1 1  
8 5 141 3 23.09.2015 1 1  
9 5 144 3 23.09.2015 1 1  
10 5 183 3 23.09.2015 1 1  
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��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  ��
���"�  
date of the 
observation 

�������	���  

	��*��  

score of the 
event 

���	
  �	������  ��  

	������"�  

Method used for 
observation 

�����  	
�����#���  
Other observations 

11 5 193 3 23.09.2015 1 1  
12 5 222 3 23.09.2015 1 1  
13 5 215 3 23.09.2015 1 1  
14 5 412 3 23.09.2015 1 1  
15 5 407 3 23.09.2015 1 1  
1 5 83 3 08.10.2015 1 1  
2 5 106 3 08.10.2015 1 1  
3 5 107 3 08.10.2015 1 1  
4 5 82 3 08.10.2015 1 1  
5 5 320 3 08.10.2015 1 1  
6 5 359 3 08.10.2015 1 1  
7 5 140 3 08.10.2015 1 1  
8 5 141 3 08.10.2015 1 1  
9 5 144 3 08.10.2015 1 1  
10 5 183 3 08.10.2015 1 1  
11 5 193 3 08.10.2015 1 1  
12 5 222 3 08.10.2015 1 1  
13 5 215 3 08.10.2015 1 1  
14 5 412 3 08.10.2015 1 1  
15 5 407 3 08.10.2015 1 1  
1 5 83 3 26.11.2015 2 1  
2 5 106 3 26.11.2015 2 1  
3 5 107 3 26.11.2015 2 1  
4 5 82 3 26.11.2015 2 1  
5 5 320 3 26.11.2015 2 1  
6 5 359 3 26.11.2015 2 1  
7 5 140 3 26.11.2015 2 1  
8 5 141 3 26.11.2015 2 1  
9 5 144 3 26.11.2015 2 1  
10 5 183 3 26.11.2015 2 1  
11 5 193 3 26.11.2015 2 1  
12 5 222 3 26.11.2015 2 1  
13 5 215 3 26.11.2015 2 1  
14 5 412 3 26.11.2015 2 1  
15 5 407 3 26.11.2015 2 1  
1 5 83 3 30.12.2015 2 1  
2 5 106 3 30.12.2015 2 1  
3 5 107 3 30.12.2015 2 1  
4 5 82 3 30.12.2015 2 1  
5 5 320 3 30.12.2015 2 1  
6 5 359 3 30.12.2015 2 1  
7 5 140 3 30.12.2015 2 1  
8 5 141 3 30.12.2015 2 1  
9 5 144 3 30.12.2015 2 1  
10 5 183 3 30.12.2015 2 1  
11 5 193 3 30.12.2015 2 1  
12 5 222 3 30.12.2015 2 1  
13 5 215 3 30.12.2015 2 1  
14 5 412 3 30.12.2015 2 1  
15 5 407 3 30.12.2015 2 1  
1 5 83 3 30.12.2015 2 1  
2 5 106 3 30.12.2015 2 1  

 
 

+�����
	�  �������  06. �����  �	�����	���	  ��   
	
�
�"�  -�����  �  
��	�	����#���  ��  ���	  ��"�  	
  
1%, ���	  ���"�  �	�����	���	  ��  �  
�����
	�  09. 
�
���� .  +�����
	�  �������  25. ����  �	�����	����  ��   

	����  	�	�	
��"�6  -�����  ��  ���	�  	
  66-99%. 
�����  
�����
	�  �������  28. ����  �	�����	����  ��  

	�
���  
	����  	�	�	
��"�6  -�����  ��  ����  
�������� . ���	  ���"�  ���������	  ��  �  30. ����  �  

The inspection on March 6th recorded the loss of 
needles and discolouration iof up to 1%. The same 
situation was recorded on April 9th. The occurrence of 
the current year needles was recorded in the next 
inspection on May 25th. It ranged from 66 to 99%. The 
next inspection was on June 28th when the current year 
needles occurred on all trees. The same situation was 
recorded on July 30th and August 25th. Discolouration 
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25.������� . +	����  
��	�	����#���  �  	
�
�"�  -�����  

	  ���	�  ��"�  	
  1% 
��������  ��  
�����	�  

�����
�  14. ��
������ , 23. ��
������  �  8. 	��	��� . 
+	����  	
�
�"�  -�����  ��  ���	  
	  33% �	�����	���	  
��  
�����	�  
�����
�  26.�	������  �  30. 
�#����� . 

and needle loss of up to 1% were detected in the 
inspections on September 14th, September 23rd and 
October 8th. Needle loss of up to 33% was recorded 
during the inspections on November 26th and December 
30th. 

 
 

�80�2  ,8�2  - ��  ��%8  2     23.09.2015 

MOKRA GORA – LEVEL 2 SAMPLE PLOT September 23rd, 2015 
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�!�#$  234-260. ������  	
������  ��  '��	�	���  	������"�  ��  	���
�	�  
��#���  �	���  ,	��  ��  
��  
23.09.2015 

Figures 234-260. Trees selected for phenological observations on the sample plot Mokra Gora on 
September 23rd, 2015 
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�80�2  ,8�2  - ��  ��%8  2     26.11.2015. 

MOKRA GORA – LEVEL 2 SAMPLE PLOT   November 26th, 2015 
 

 

   

� . ,	��  9��	�	� .   
�����	  �� . 82  
26.11.2015. 

M.Gora Phenology 
Tree 82 

November 26th, 2015 

� . ,	��  9��	�	� .  
0����  �� . 82  
26.11.2015. 

M.Gora Phenology 
Tree crown 82 

November 26th, 2015 
 
 
 
 
 
 
 
 

� . ,	��   9��	�	� .   
�����	  �� . 83.   

26.11.2015. 
M.Gora Phenology 

Tree 83 
November 26th, 2015 

� . ,	��   9��	�	� .   
0����  �� . 83.   
26.11.2015. 

M.Gora Phenology 
Tree crown 83 

November 26th, 2015 

  

  

� . ,	��  9��	�	� .  
�����	  �� . 106  

26.11.2015. 
M.Gora Phenology 

Tree 106 
November 26th, 2015 

� . ,	��  9��	�	� .  
0����  �� . 106    

26.11.2015. 
M.Gora Phenology 

Tree crown 106 
November 26th, 2015 

� . ,	��  9��	�	� .  
�����	  �� . 107.  

26.11.2015. 
M.Gora Phenology 

Tree 107. 
November 26th, 2015 

� . ,	��  9��	�	� .   
0����  �� . 107.   

26.11.2015. 
M.Gora Phenology 
Tree crown 107. 

November 26th, 2015 



 

 

164

  

  

� . ,	��  9��	�	� .  
�����	  �� . 140   

26.11.2015. 
M.Gora Phenology 

Tree 140 
November 26th, 2015 

 

 

 

 

� . ,	��  9��	�	� .  
0����  �� . 140   
 26.11.2015. 

M.Gora Phenology 
Tree crown 140 

November 26th, 2015 

� . ,	��  9��	�	����   
�����	  �� . 141   

26.11.2015. 
M.Gora Phenology 

Tree 141 
November 26th, 2015 

� . ,	��  9��	�	����    
0����  �� . 141    2 

6.11.2015. 
M.Gora Phenology 

Tree crown 141 
November 26th, 2015 

  

 

 

� . ,	��  9��	�	����   
�����	  �� . 144   

26.11.2015. 
M.Gora Phenology 

Tree 144 
November 26th, 2015 

� . ,	��  9��	�	� .   
0����  �� . 144    
 26.11.2015. 

M.Gora Phenology 
Tree crown 144 

November 26th, 2015 

� . ,	��  9��	�	����    
�����	  �� . 183   

26.11.2015. 
M.Gora Phenology 

Tree 183 
November 26th, 2015 

� . ,	��  9��	�	� . 
 0����  �� . 183.   

26.11.2015. 
M.Gora Phenology 

Tree crown 183 
November 26th, 2015 



 

 

165

    

� . ,	��  9��	�	����  
�����	  �� . 193   

26.11.2015 
M.Gora Phenology 

Tree 193 
November 26th, 2015 

 

 

 

� .,	��  9��	�	� .  
0����  �� . 193  

26.11.2015. 
M.Gora Phenology 

Tree crown 193 
November 26th, 2015 

� . ,	��  9��	�	����   
�����	  �� . 215   

26.11.2015. 
M.Gora Phenology 

Tree 215 
November 26th, 2015 

� . ,	��  9��	�	� .  
0����  �� . 215  
 26.11.2015. 

M.Gora Phenology 
Tree crown 215 

November 26th, 2015 

 

   

� . ,	��  9��	�	����   
�����	  �� . 222.  

26.11.2015. 
M.Gora Phenology 

Tree 222 
November 26th, 2015 

� . ,	��  9��	�	����   
0����  �� . 222  

26.11.2015. 
M.Gora Phenology 

Tree crown 222 
November 26th, 2015 

� .,	��  9��	�	� .  
�����	  �� . 320.  

26.11.2015. 
M.Gora Phenology 

Tree 320 
November 26th, 2015 

� . ,	��   9��	�	� .   
0����  �� . 320.    

6.11.2015. 
M.Gora Phenology 

Tree crown 320 
November 26th, 2015 



 

 

166

    

� .,	��  9��	�	� .  
�����	  �� .359.    

26.11.2015. 
M.Gora Phenology 

Tree 359 
November 26th, 2015 

 
 
 
 
 
 
 

� .,	��  9��	�	����    
0����  �� .359.   

26.11.2015. 
M.Gora Phenology 

Tree crown 359 
November 26th, 2015 

� . ,	��  9��	�	����  
�����	  �� . 407.  

26.11.2015. 
M.Gora Phenology 

Tree 407 
November 26th, 2015 

� . ,	��  9��	�	����   
0����  �� . 407   

26.11.2015. 
M.Gora Phenology 

Tree crown 407 
November 26th, 2015 

 

 

 

 

 � . ,	��  9��	�	����   
�����	  �� . 412.  

26.11.2015. 
M.Gora Phenology 

Tree 412 
November 26th, 2015 

� . ,	��  9��	�	����   
0����  �� . 412   

26.11.2015. 
M.Gora Phenology 

Tree crown 412 
November 26th, 2015 

 

 
 

�!�#$  261-291. ������  	
������  ��  '��	�	���  	������"�  ��  	���
�	�  
��#���  �	���  ,	��  ��  
��  
26.11.2015 

Figures 261-320. Trees selected for phenological observations on the sample plot Mokra Gora on 
November 26th, 2015 
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�80�2  ,8�2  - ��  ��%8  2     30.12.2015. 
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�!�#$  392-322. ������  	
������  ��  '��	�	���  	������"�  ��  	���
�	�  
��#���  �	���  ,	��  ��  
��  

30.12.2015 
Figures 392-322. Trees selected for phenological observations on the sample plot Mokra Gora on 

December 30th, 2015 
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+�	����	�  ��
�   ��  ��  2  ��   	���
�	�  

	��  �	���  ,	��  ��  2016 ��  �	
���  
��
��*��	  ��  

	������"�  ������  ��  ��
�	  ��
��	�  ��	  ��  ��  2 
0	
�	��� . +	������"��  ������  ��  ��  2 �	���  
,	��  
������  ��  ���  '��	 -'���  ���	�  �	�� .  

According to the programme of the activities 
that will be carried out  on the sample plot Mokra Gora 
in 2016, a camera like the one on the sample plot 
Kopaonik will be installed here too. This camera will 
monitor and record the phenological events of Scots pine 
trees 

 
13. ��������
�  �  �������   
      �������������  ������  
 

��	��	��"�  �������#�	��6  	�����  ��  
��
�����"�  ���"�  ��6����  	������	  ��  ��  
	  
��  
�������  ��  ����	�  ��	��
���#����	�  ��-�� . 
0	�#�����#���  6�������6  ��������  �  
�������#�	���  	�������  ������  �  	
  �	��  
�  ��  ��  
����	��  ���������  �  ���	����  �����	���  ���  ����� . 
��
������������  ��	�#�  ��  '	�������  �������  ��  
�������#�	��  	�����  ��  �	�"�  �������  ��	�"�  
(����	��  �����	��� ).  

0	�#�����#���  ����	���������  ��6����  �  
�������#�	���  	�������  ���  ���	  ��������  
���	����  
������� . $�	�  �	��  �	��-���  
����	���������  ��6����  �  �����  ��
�	�  ��  ���	�  
������  ����  ����  ����  �  
�	����	� , ���"��  �  
����"��  
���	
 . 0�	  ��
������  ���"�  ��6���� , �	
  
���������6  ����� , �����  ��  �	�#�����#���  
����	���������  �  �����  ��  
	-����  '��	'���  

�	����  �	��  ����� , ��
�  ��  �  	������	  ��	��	��"�  
��  7��	�  ��6� . 

��	�#�  -�����  ���-�  ��  0	
�	����  �  -�����  
#��	�  �  ���	�  �	��  ��  �	��	�  ,	��  ��	��	����  ��  �  
�����  ���	��"�  ������#��� . 

 
 ��  	���	  �����6  ��	����  	
��*���  �� : 

- ���
��  N ���	
	�  
	  0���
�6�  
- ���
��  K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd 

�  B  	-�����"��  ��  ICP 
- ���
��  P �	�	�����������   
- ���
��   �   C i S ��  CHN ��������	��   

13. SAMPLING AND ANALYSIS OF   
      ASSIMILATION PARTS 

 
Sampling of leaves and needles for the analysis 

of nutritional state was conducted on five trees on each 
sample plot.   

The concentration of nutrients in the 
assimilation parts depends on whether the leaves have 
been developed in full light or in the shade. 
Representative samples of leaves and needles must be 
taken from the upper third of the crown (sun leaves). 

Concentration of macronutrients in the 
assimilation parts has strong seasonal dynamics. 
Therefore, the amount of macronutrients in the leaves of 
the same tree will be different in the spring, summer and 
autumn period. The concentration of macronutrients in 
the leaves of broadleaved species at the beginning of the 
phenophase of leaf colour change is taken as a 
representative of nutritional state. It is when the 
sampling on Crni Vrh was performed. 

Spruce needles were sampled on Kopaonik and 
needles of Scots and Astrian pine were sampled on 
Mokra Gora during the dormancy period. 

 
The samples were used to determine: 
- Total Kjeldahl N 
- Total K, Ca, Mg, Zn, Mn, Fe, Cu, Pb, Cd 
       and B by ICP method 
- Total P by colorimetry 
- Total C and S on CHN analyzer. 

 
 

�/$!�  56.   ����	��������  ��6����  �  �����  
�����  ��  ��  ��-����  ���	�  2 
Table 56. Macronutrients in the leaves of trees on Level 2 sample plots 

.	������� / 
Locality 

Vrsta/ 
Species 

C N C/N S P Ca Mg K 
g/kg g/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

0	
�	��� / 
Kopaonik 

���-� / 
Spruce 500.8 8.3 60.5 812.8 1421.0 2607.4 752.0 2940.9 

�	���  ,	�� / 
Mokra Gora 

����  �	� / 
Scots pine 518.8 11.7 44.2 687.4 1314.7 4267.9 1808.2 3920.2 

7���  ��6 / 
Crni Vrh 

����� / 
Beech 471.9 21.6 21.9 2505.0 1169.9 5825.1 1117.7 4985.4 
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�/$!  57. ����	��������  ��6����  �  �	���-��  ��������  �  �����  
�����  ��  ��  ��-����  ���	�  2 
Table 57. Micronutrients and toxic elements in the leaves of trees on Level 2 sample plots 

.	������� / 
Locality 

Vrsta/ 
Species 

Fe Mn Cu Zn Pb Cd B 
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

0	
�	��� / 
Kopaonik 

���-� / 
Spruce 69.8 209.7 25.3 29.0 14.4 < LD < LD 

�	���  ,	�� / 
Mokra Gora 

����  �	� / 
Scots pine 392.9 158.7 27.4 47.0 < LD < LD < LD 

7���  ��6 / 
Crni Vrh 

����� / 
Beech 222.0 787.4 56.3 46.1 11.6 < LD < LD 
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Ta/$!�  58. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����  - 0	
�	���  
Table 58. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves - Kopaonik 

 
 
 

      

�/$!�  59. (FOM) +	
�#�  '	�� j����6  �������  - 0	
�	���  
Table 59. (FOM) Datafile on foliar analysis - Kopaonik 

 
 
 
Ta/$!�  60. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����  – 7���  ��6  

        Table 60. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves – Crni vrh 

 
       

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  	#���  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1 67 2 211015 +43017'30 +20048'50" 35  

��
 . �� . 

Sequence 
number 

��	�  

��#���  

Plot 
number 

 

��  
��	���  

sample 
ID 

%����  

Species 

�����  

	-����  
�������  

Installation 
date 

�����  
���������  
�������  

End date 

 
����  
1000 

-�����  
g 

Mass of 
1000 

needles 
g 

N  
mg/g 

S 
mg/g 

P 
mg/g 

Ca 
mg/g 

Mg  
mg/g 

0   
 g/g 

C   
 g/100 g 

 

Zn 
=g/g 

Mn 
=g/g 

Fe 
=g/g 

Cu 
=g/g 

Pb 
=g/g 

Cd  
 =g/g 

B 
=g/g 

8�����  
	
���"�  

Other 
observations 

1 2  118 211015 100216  8,3 0,813 1,421 2,607 0,752 2,941 50,08 29,0 209,7 69,8 25,3 14,,4 <LD <LD  

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  	#���  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1 67 4 031115 +44007'55" +21058'38" 19  
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�/$!�  61. (FOM) +	
�#�  '	�� j����6  �������  – 7���  ��6  
Table 61. (FOM) Datafile on foliar analysis – Crni vrh 

 
 

 
 Ta/$!�  62. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����  – �	���  ,	��  
 Table 62. (PLF)  Data on the plot selected for assessment of chemical composition of needles and leaves – Mokra Gora 

 
 
 

�/$!�  63. (FOM) +	
�#�  '	�� j����6  �������  - �	���  ,	��   
Table 63. (FOM) Datafile on foliar analysis – Mokra Gora 

        

��
 . �� . 

Sequence 
number 

��	�  

��#���  

Plot 
number 

 

��  
��	���  

sample 
ID 

%����  

Species 

�����  

	-����  
�������  

Installation 
date 

�����  
���������  
�������  

End date 

 
����  
100 

����	��  
g 

Mass of 
100 

leaves 
g 

N  
mg/g 

S 
mg/g 

P 
mg/g 

Ca 
mg/g 

Mg  
mg/g 

0   
mg/g 

 
 

C    
g/100 g 

 

Zn 
=g/g 

Mn 
=g/g 

Fe 
=g/g 

Cu 
=g/g 

Pb 
=g/g 

Cd  
 =g/g 

B 
=g/g 

8�����  
	
���"�  

Other 
observations 

1 2  118 031115 100216  21,6 2,505 1,170 5,825 1,118 4,985 47,19 46,1 787,4 222,0 56,3 11,6 <LD <LD  

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  	#���  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1 67 5 081015 +43045'27" +19029'00" 12  

��
 . �� . 

Sequence 
number 

��	�  

��#���  

Plot 
number 

 

��  
��	���  

sample 
ID 

%����  

Species 

�����  

	-����  
�������  

Installation 
date 

�����  
���������  
�������  

End date 

 
����  
1000 

-�����  
g 

Mass 
of 

1000 
needles 

g 

N  
mg/g 

S 
mg/g 

P 
mg/g 

Ca 
mg/g 

Mg  
mg/g 

0   
 mg/g 

C    
g/100 g 

 

Zn 
 =g/g 

Mn 
=g/g 

Fe 
=g/g 

Cu 
=g/g 

Pb 
 =g/g 

Cd 
  =g/g 

B 
=g/g 

8�����  
	
���"�  

Other 
observations 

1 5  134 081015 100216  11,7 0,687 1,315 4,268 1,808 3,920 51,88 47,0 158,7 392,9 27,4 <LD <LD <LD  
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14. ��������
�  �  �������  ������   
      �����  �  2015. ������  

 
��  ����	�  ��	��
���#����	�  ��-��  ��  


	�������	  15 �	����	��  ��  ����
��"�  ����	�  
	
�
� .  �������  
	������  ����	�  
	��
���-�	�  
�	����	��  ���	��  706.5 #� 2, �  ���
��   �������  

	������  ��  ��
������������  ��	���  ���	��  1,06 � 2. 

  �����"�  ��	����  ��  ���	���	������  �������  
	�����  ��  ��
�	�  ����-�	  �	�	�  #���  �����
�����  
�	
��� . ��
������������  ��	���  ��  
	����  �
���"��  
���6  ��	����  ��  ���6  ��	��	��"�  �	�	�  �	
��� .   

��  	���	  
	�����	�  ��	���  	
��*���  �� : 
 
�  ���
��  �	
��"�  
�����  ����  	�������  

��������  ��  
	������  ��������    
� 8�������  �������   (C)  
� 2�	�    (N)  
� 9	�'	�    (P)  
� 0��#����    (Ca)  
� ����������   (Mg)  
� 0������    (K)  
� ,�	�*�                               (Fe) 
� ������                              (� n) 
� 8�	�	                                (Pb) 
� 0�
�����                          (Cd) 
� �	�                                     (B) 

 
�	������  �	��-���  6�������6  ��������  �  

��
�����������	�  ��	���  ����	�  	
�
�  
��
��������  
���
��  �	
��"�  ������  �����"�  6�������6  
��������  �  �����	�  ��	�������  -���  ��  ��
������  
��	��
���#�����  ��-�� .  

��  ��	��
���#������  ��-����  ���	�  II 
�������  �	��-���  ����	�  	
�
� , ����
�	  ��  
�����  
��������  	��������  	���#���  (
�	
	�� , �	�� , 
����-�#� , #���	��  �  
� ) ��  
	������  ��������  

�	
�����  ���	��  ����  ��  7��	�  ��6� . ���
��  
�	��-���  �������6  	�������6  	������� , �	��  �  
���	�	�  ����  ��  7��	�  ��6�  
	�
���  ��  ��������  
���	��  243,7 g/m2. $����	  ��"�  ����	�  	
�
�  ��  

	������  ��������  
	�
���  �  �����-��  
	
�����	�  
����	����  ���	�  �	��  ��  �	��	�  �	�� . ���
��  
�	��-���  �������6  	�������6  	�������  �	��  ��  	�	�  

	������  
	�
�����  ��  ��������  ���	��   187,6 
g/m2. ��  ��
��������  ��	��
���#������  ��-����  
���	�  II �����"�  �	��-���  	
�
�  
�	
�����  ���-���  
����	����  ��  0	
�	���� . ��  
	������  ��������  

	
  	�	�  ����	���	�  
	�
���  122,2 g �
�	����	  
����6  �������6  	�������6  	�������  
	  �����  
���
����	� . 

14. SAMPLING AND ANALYSIS OF  
      LITTERFALL IN 2015 
  

Fifteen litterfall collectors designed to collect 
leaf and needle material were set on each sample plot. 
The collection area of one individual litterfall collector 
was 706.5 cm2 , so the total collection area of all 
collectors amounted to 1.06 m2.  

Sampling for laboratory analysis is conducted 
once a month during the whole calendar year. A 
composite sample is composed of all samples from all 
sampling during the year. 

 
This sample is then used to determine: 

 
- The total annual inflow of dry organic 

matter onto the soil surface 
- Organic carbon (C) 
- Nitrogen (N) 
- Phosphorus (P) 
- Calcium (Ca) 
- Magnesium (Mg) 
- Potassium (K) 
- Iron (Fe) 
- Manganese (Mn) 
- Lead (Pb) 
- Cadmium (Cd) 
- Boron (B)  
 
The obtained amounts of nutrients in the 

composite sample of litterfall make the annual balance 
of nutrient cycling in the forest ecosystem represented 
by the sample plot. 

The beech forest on Crni Vrh produces the 
greatest amount of leaf litter that includes other dead 
organic residues (fruits, bark, twigs, flowers, etc.) on the 
surface of soil of all Level II sample plots. The total 
amount of dead organic matter which reaches the soil in 
the beech forest on Crni Vrh was 243.7 g/m2. 
Significantly smaller amount of litterfall reaches the soil 
surface in the artificially-established stand of Scots pine 
in Mokra Gora. The total amount of dead organic matter 
that reaches the soil at  this locality amounted to 187.6 
g/m2. Of all Level II sample plots, the smallest amount 
of litterfall is produced by the spruce stand on Kopaonik. 
The surface of the soil in this stand receives 122.2 g of 
absolutely dry dead organic matter per square meter. 
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�/$!�  64. ��������  
������"�  ����	�  	
�
�  ��  ��	��
���#������  ��-����  ���	  II �	�	�  2015. �	
��� . 
Table 64. Dynamics of the litterfall inflow on the Level II sample plots in 2015 

0	
�	��� /Kopaonik 7���  ��6 /Crni Vrh �	���  ,	�� /Mokra Gora 
����� /Date g ����� /Date ����� /Date g ����� /Date 
27.04.’15. 3.6 11.07.’15. 2.6 26.01.’15. 5.9 
12.05.’15. 17.4 13.08.’15. 2.7 27.02.’15. 10.9 
30.06.’15. 49.4 10.09.’15. 10.1 10.04.’15. 7.1 
10.08.’15. 18.8 22.09.’15. 20.9 29.05.’15. 13.5 
11.09.’15. 4.3 09.10.’15. 20.7 29.06.’15. 34.1 
23.09.’15. 9.0 03.11.’15. 186.7 31.07.’15. 10.0 
09.10.’15. 4.2   26.08.’15. 45.1 
13.11.’15. 15.5   14.09.’15. 14.5 

    23.09.’15. 9.0 
    80.10.’15. 6.3 
    26.11.’15. 20.1 
    30.12.’15. 11.1 
      

���
�	  122.2 ���
�	  243.7 ���
�	  187.6 
 
 
 

.����  	
�
  ���	��  ����	����  �����������  
����  ��
����  ��	��  �  	
�	��  ��  	
�
  ����	����  ���-�  
�  ���	�  �	�� . $�	�  �	��  ��  �  	
�	�  ��������  �  ��	��  
�	
  	�������6  	�������  �	��  
�	
�����  ���	��  
����	����  
	���  ���� . $����	  ����  C/N 	
�	�  
�	�����	���  ��  �	
  	
�
�  ���-���  ����	����  ��  
0	
�	���� . 8
�
  �����-��  
	
������  ����	����  
���	�  �	��  ��  �	��	�  �	��  ���  �������  	
�	� .   	  
���-�  
�  ��  �������  	�������  ��������  ��  
��	��
���#����	�  ��-��  ���
	�	�����  ����������  
���������  ��  ��
�	'����  ����		��������  �  
�  ��  
�����"�  6�������6  ��������  �  	�	�  �����	�  
��	�������  
����	  ������������  ���	  �  ����	�����  
�����  �  ���	�  �	��  �	��  ��
���������  
����  
��  
��	��
���#�����  ��-�� . 8
�
  �  ���-��	�  ����	����  
��  0	
�	����  ��  
	�	�����  ����������  ���������  ��  
��
�	'���  �  	
�	��  ��  	
�
  ���	�  �	��  ��  �	��	�  
�	�� , ���  ��  ���
��  ��������  ���	��  ��  
�	#���  
�������"�  �  	��	��*�"�  6�������6  ��������  ��  
	�������  
�	������ , �	��  ��  '	�����  	
  ����	�  
	
�
� , 
	�	�����  ��  �	��	�  ,	��  �  	
�	��  ��  
0	
�	��� . 

The beech stand littterfall is characterized by a 
greater amount of nitrogen compared to the litterfall in 
the stands of spruce and Scots pine. Therefore, the 
carbon to nitrogen ratio in the dead organic matter 
produced by the beech stand is quite narrow. A 
significantly wider C/N ratio was found in the litterfall 
of the spruce stand on Kopaonik. The litterfall of 
artificially-established Scots pine stand in Mokra Gora 
has the widest ratio. In other words, dead organic matter  
on this sample plot has the most favorable energy 
supplies for saprophytic microorganisms and the nutrient 
cycle in this forest ecosystem is far more intense than in 
the spruce and Scots pine stands represented by the other 
two sample plots. The litterfall in the spruce stand on 
Kopaonik makes a more favorable source of energy for 
saprophytes compared to the litterfall produced by Scots 
pine in Mokra Gora, but the overall site conditions for 
the processes of decomposition and release of nutrients 
from the organic litter, which is formed by leaf litter, are 
more favorable in Mokra Gora compared to Kopaonik. 
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�/$!�  65.  ��
����  ����	  ���������  ��6����  �  ����	�  	
�
�   
Table 65. The amount of macronutrients in litterfall 

.	������� / 
Locality 

C N 

C/N 

S P Ca Mg K 

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

0	
�	��� /Kopaonik 475.9 8.6 55.3 639.4 912.6 6822.5 601.8 1028.9 

�	���  ,	�� /Mokra 
Gora 540.2 10.4 52.0 

183.6 486.8 4679.3 1182.0 746.0 

7���  ��6 /Crni Vrh 461.7 13.9 33.3 1555.1 995.6 7299.8 818.2 2746.5 

 
 

�/$!�  66.  ��
����  ����	  ���������  ��6����  �  �	���-��6  ���������  �  ����	�  	
�
�  
Table 66. The amount of micronutrients and toxic elements in litterfall 

.	������� / 
Locality 

Fe Mn Cu Zn Pb Cd B 

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

0	
�	��� /Kopaonik 542.5 447.6 32.6 40.9 < LD 0.1 < LD 

�	���  ,	�� /Mokra 
Gora 

152.1 92.9 29.7 25.2 < LD < LD < LD 

7���  ��6 /Crni Vrh 540.1 889.4 143.7 66.6 10.1 < LD < LD 

 

  

�!�#�  323. 0	����	�  ��  ����
��"�  -�����  – ����	�  
	
�
�  ��  ���	  2, 7���  ��6  

Figure 323. Needle-litterfall collector on the Level II 
sample plot Crni vrh 

�!�#�  324. 0	����	�  ��  ����
��"�  -�����  – ����	�  
	
�
�  ��  ���	  2, �	���  ,	��  

Figure 324. Needle-litterfall collector on the Level II 
sample plot Mokra Gora 
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�!�#�  325. 8
��*���"�  �	��-���  6�������6  ��������  �  ����	�  	
�
�  (������  �����"�  6�������6  
��������  �  ��	������� ) ��  0	
�	��� , 7���  ��6  �  �	���  ,	��  

ICP – AES Spectrometer �  ���	���	����  ���������  ��  ��������	 , ��	���
  
Figure 325. Determination of amount of nutrients in the litterfall (balance of nutrient cycling in the ecosystem) on 

Kopaonik, Crni Vrh and Mokra Gora 
ICP – AES Spectrometer in Institute of Foretry Lab, Belgrade 
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�/$!�  67. XX2012 (LFP) 8��	���  
	
�#�  	  ����
��"�  ����	�  	
�
�  - 0	
�	���  
            
� ble 67. XX2012 (LFP) Basic data on litterfall collection - Kopaonik 
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��  �� . 
Sequence 

 
0	
  
�����  

Country Code  

 
�� .
��#���  
Plotnumber  

 
,�	���'���  

������  
Latitude 
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�����  
Longitude 

 
��
�	����  

������  
K	
  

Altitude 

 
��	�  

�	����	���  
Number of traps 

���
��  

	������  
����
��"�  

Total Collecting 
area 

+���	
  ����
��"�  
��	���  

sampling period  8���� �  ��
���"�  
Other observations 

	
  
from 


	  
till 

 
1 

 
67 

 
02 

 
+430 17' 30" 

 
+200 48' 50" 

 
35 

 
15 

 
1.06 

 
270415 

 
131115  

 
 
 
 
 
 
Tabela 68. XX2012  (LFM) ���������  �������  ����	�  	
�
  - 0	
�	���  
Table 68. XX2012 (LFM) Results of litterfall analysis – Kopaonik 
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�/$!�  69. XX2012 (LFP) 8��	���  
	
�#�  	  ����
��"�  ����	�  	
�
�  – 7���  ��6  
            
� ble 69. XX2012 (LFP) Basic data on litterfall collection – Crni vrh 

 
��
��  �� . 
Sequence 

 
0	
  
�����  

Country Code  

 
�� .
��#���  
Plotnumber  

 
,�	���'���  

������  
Latitude 

 
,�	���'���  


�����  
Longitude 

 
��
�	����  

������  
K	
  

Altitude 

 
��	�  

�	����	���  
Number of traps 

���
��  

	������  
����
��"�  

Total Collecting 
area 

+���	
  ����
��"�  
��	���  

sampling period  
8�����  

�
�
�
�
   
Other observations 	
  

from 

	  
till 

 
1 

 
67 

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

 
15 

 
1.06 

 
110715 

 
031115  

 
 

 
Tabela 70. XX2012  (LFM) ���������  �������  ����	�  	
�
  – 7���  ��6  
Table 70. XX2012 (LFM) Results of litterfall analysis – Crni vrh 
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1 4 010115 031115 100116 130216 -9  018 11.1 0.454 14.9 13,9 1,555 0,996 7,300 0,818 1,746 46,17 66,6 889,4 540,1 143,7 10,1 <LD <LD  
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�/$!�  71. XX2012 (LFP) 8��	���  
	
�#�  	  ����
��"�  ����	�  	
�
�  – �	���  ,	��  
            
� ble 71. XX2012 (LFP) Basic data on litterfall collection - Mokra Gora 
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K	
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�	����	���  
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���
��  

	������  
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��"�  

Total Collecting 
area 

+���	
  ����
��"�  
��	���  

sampling period  8���� �  ��
���"�  
Other observations 

	
  
from 


	  
till 

 
1 

 
67 

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

 
15 

 
1.06 

 
260115 

 
301215  

 
 
 
 
Tabela 72. XX2012  (LFM) ���������  �������  ����	�  	
�
  – �	���  ,	��  
Table 72. XX2012 (LFM) Results of litterfall analysis - Mokra Gora 
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1 5 191214 301215 100116 130216 -9  134 11.1 0.204 24.2 10,4 0,184 0,487 4,679 1,182 0,746 54,02 25,2 92,9 152,1 29,7 <LD <LD <LD  
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15. �����9�
�  �  �������  ����������  
 

+����  
����  ���
	��
�   �	����	��  ��  ������  

�
	��#���  ��  ����  	���
���  
��#�����  ���	�  2 
(0	
�	��� , 7���  ��6  �  �	���  ,	�� ) 
	��������  ��   
�����������  ��  
����"�  
�	#���  
�
	��#��� .  	  ��  
�	����	��  ����
��-�  
�
�����  �	��  
�	����  ��	�  
�����   �������  - „ Throughfall“ (15 �	��
� ), 
�	����	��   ��   ��	��	��"�   
�
	��#���   �	��   ��   
�����   ���   ������ -“Steamflow“ (5 �	��
� ), �  
�	����	��  ��  ����  (5 �	��
� ) ��� . „Bulk“ �	����	�� .  

����������  �	�������  ��  ����
�  ��  ��-���  
�	������#��� , 
�����-��  
	��
� , #���  �  ��������  
+%7 
����� , 	
  �	��6  ��   
����  �
�����  ��#�����  ��  
����
�  ����	�  	
  ������������  
����  ������� , 
���������   '���#�	�����  	
���� . ,�	�*�  ��  
��������	  	
  �	�	���� , �  
	��
�   �
�  ��  
�
�����  
����
����  ��   ��	
���  ��  �  �����  (���
�������  
��������  �
��-���  ���
	��#��� ). +��  �
���"�  
���������  �	������  ��  �����	����  ��
�� , -���  ��  
���������  �	�������#���  ��  	�	���� .  

��  	���
���  
	����  ���	 -�  2 
	�����  

��"�  
	�������  ��  �����	�  
�
	��#���  	
  �	��6  ��  
����������  	��  �	��  ��
�����  6������  ���	��  �	��  ��  �  
��
	���
�	�  �	������  ��  ������  	�������  ��  
�	����  ��  
	�������  ��  ���
�6�  ��
���  (ICP Forests, 
2010c).  

�  ������  73. XX2012 (PLD) �  ������  74. 
XX2012 (DEM) 
���  ��  	��	���  
	
�#�  	  ����"�  
���	�'�����  
�
	��#���  �  6�������  �������  
����
����6  ��	����  ���	�'�����  
�
	��#���  ��  
	���
�	�  
��#���  ��  0	
�	���� . 

�  ������  75 XX2012 (PLD) �  ������  76. 
XX2012 (DEM) 
���  ��  	��	���  
	
�#�  	  ����"�  
���	�'�����  
�
	��#���  �  6�������  �������  
����
����6  ��	����  ���	�'�����  
�
	��#���  ��  
	���
�	�  
��#���  ��  7��	�  ��6� . 

�  ������  77. XX2012 (PLD) �  ������  78. 
XX2012(DEM) 
���  ��  	��	���  
	
�#�  	  ����"�  
���	�'�����  
�
	��#���  �  6�������  �������  
����
����6  ��	����  ���	�'�����  
�
	��#���  ��  
	���
�	�  
��#���  �  �	��	�  ,	�� . 

 

15. SAMPLING AND ANALYSES 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 ”Throughfall”- rainfall collectors for 
sampling deposition that passes through the crowns of 
trees, (15 collectors), ”Stemflow" -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 Manual. 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 
is the one which is used to study the chemistry of the 
deposition which is in the direct contact with the plant 
parts that absorb pollutants from the air (ICP Forests, 
2010c).  

Table 73. XX2012 (PLD) and Table 74. 
XX2012 (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 75. XX2012 (PLD) and Table 76. 
XX2012 (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 77. XX2012 (PLD) and Table 78. XX2012(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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�!�#�  326. „Throughfall“ �	����	�  ��  	���
�	�  


	�� , ��  ���	  2, 0	
�	���   
Figure 326. `Throughfall` collector on the Level II 

sample plot, Kopaonik 

�!�#�  327. „Steamflow �	����	� “ ��  	���
�	�  
	�� , 
��  ���	  2, 0	
�	���  

Figure 327. `Stemflow` collector on the Level II sample 
plot, Kopaonik 

 

 
 

�!�#�  328. „Throughfall“ �	����	�  ��  	���
�	�  

	�� , ��  ���	  2, 7���  ��6  

Figure 328. `Throughfall` collector on the Level II 
sample plot, Crni Vrh 

�!�#�  329. „Stemflow �	����	� “ ��  	���
�	�  
	�� , 
��  ���	  2, 7���  ��6  

Figure 329. `Stemflow` collector on the Level II sample 
plot, Crni Vrh 
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�!�#�  330. „Bulk“ �	����	�  ��  	���
�	�  
	�� , ��  

���	  2, 7���  ��6  
Figure 330. `Bulk` snow collector on the Level II 

sample plot, Crni Vrh 
 
 

�!�#�  331. „Throughfall“ �	����	�  ��  	���
�	�  

	�� , ��  ���	  2, �	���  ,	��  

Figure 331. `Throughfall` collector on the Level II 
sample plot, Mokra Gora 

  
�!�#�  332. „Bulk“ �	����	�  ��  	���
�	�  
	�� , ��  

���	  2, �	���  ,	��  
Figure 332. `Bulk` snow collector on the Level II sample 

plot, Mokra Gora 

�!�#�  333. „Steamflow �	����	� “ ��  	���
�	�  

	�� , ��  ���	  2, �	���  ,	��  

Figure 333. `Stemflow` collector on the Level II 
sample plot, Mokra Gora 
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T�/$!�  73. XX2012(PLD) 8
���  
	
�#�  	  	���
�	�  
	������  ��  ���	�'�����  
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�	���  

� ble 73. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Kopaonik 
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8
  
from 

�	  
to 

01 67 02 01  +43017�30�  +20048�50�  35 241215 131115 09 1 1.000 0.002 15  

02 67 02 02  +43017�30�  +20048�50�  35 230414 140116 05 1 1.000 0.002 5  

03 67 02 04  +43017�30�  +20048�50�  35 241215 131115 08 1 1.100 0.002 5  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	����  
 
Ta/$!�  74. XX2012(DEM) +	
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Table 74. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition - Kopaonik 
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Sequence 
number 

��	�  
	���
��  


	������  
Observation 

Plot 
number 

+���	
�  
����
��"�  

Collection period 
+���	


  
broj 

Period 
number 

0	
  
��	���  
Sampler 

code ��	
��	

��"
�

 
V

 s
am

pl
in

g 
0	��-��

�  
��	���  
(mm) 
total 

collected 
sample 

pH 
 

�	�

��

���
���

�
 

(µ
S

/c
m

) 
 K 

(mg/l) 
Ca 

(mg/l) 
Mg 

(mg/l) 
Na 

(mg/l) 

N-
NH4 
(mg/l) 

Cl 
(mg/l) 

N-
NO3 
(mg/l) 

S-SO4 
(mg/l) 

���
���

���
 

(µ
eq

/l)
 

 

8�����  
��
���"�  

Other 
observations 

8
  
from 

 

�	  
tol 
 

01 02 230414 280115 01 02 1 2.45 5.52 22.7 0.04 0.07 0.02 0.96 2.70 8.01 4.51 10.34 0.929  
02 02 280115 190215 02 02 1 2.10 5.46 8.6 0.02 0.06 0.01 0.03 0.01 5.51 4.60 13.36 0.813  
03 02 190215 190315 03 02 1 2.80 5.51 25.5 0.04 0.11 0.03 0.04 0.01 6.51 4.91 15.08 0.581  
04 02 241215 270415 04 01 1 22.5 4.71 61.0 0.19 0.29 0.09 0.39  12.01  12.49 0.929  
05 02 241215 270415 04 04 1 92.0 4.65 111.6 1.68 0.59 0.13 1.01 2.10 15.02 1.67 20.68 1.742  
06 02 270415 110515 05 01 1 47.0 5.41 94.5 0.16 0.28 0.07 0.09 0.51 12.01 0.09 14.65 1.161  
07 02 270415 110515 05 04 1 6.90 5.08 78.5 0.18 0.28 0.06 0.09 0.57 12.01 0.00 16.80 1.161  
08 02 110515 190615 06 01 1 22.5 5.12 34.1 0.09 0.13 0.03 0.04 0.73 8.01 1.03 19.82 0.697  
09 02 110515 190615 06 04 1 13.5 3.83 293.0 1.11 1.82 0.33 0.30 5.63 11.01 0.53 29.30 1.045  
10 02 190615 090715 07 01 1 17.0 5.05 37.4 0.11 0.18 0.04 0.06 1.79 7.01 0.84 6.72 1.393  
11 02 190615 090715 07 04 1 6.0 4.27 304.0 1.35 1.94 0.33 0.36 6.38 30.03 1.52 22.83 1.625  
12 02 090715 100815 08 01 1 5.6 5.63 46.2 0.12 0.18 0.04 0.39 2.70 6.51 0.28 9.65 0.581  
13 02 100815 110915 09 01 1 18.9 4.27 29.0 0.12 0.35 0.09 0.06 1.77 8.01 0.74 10.43 1.161  
14 02 090715 110915 10 04 1 29.0 5.84 127.0 0.58 1.00 0.20 0.68 6.97 13.01 1.00 18.61 2.322  
15 02 110915 240915 11 01 1 1.95 5.06 57.7 0.19 0.24 0.05 0.06 2.87 12.01 0.25 9.65 8.475  
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��
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��	�  

Sequence 
number 

��	�  
	���
��  


	������  
Observation 

Plot 
number 

+���	
�  
����
��"�  

Collection period 
+���	


  
broj 

Period 
number 

0	
  
��	���  
Sampler 

code ��	
��	

��"
�

 
V

 s
am

pl
in

g 

0	��-��
�  

��	���  
(mm) 
total 

collected 
sample 

pH 
 

�	�

��

���
���

�
 

(µ
S

/c
m

) 
 K 

(mg/l) 
Ca 

(mg/l) 
Mg 

(mg/l) 
Na 

(mg/l) 

N-
NH4 
(mg/l) 

Cl 
(mg/l) 

N-
NO3 
(mg/l) 

S-SO4 
(mg/l) 

���
���

���
 

(µ
eq

/l)
 

 

8�����  
��
���"�  

Other 
observations 

8
  
from 

 

�	  
tol 
 

16 02 110915 240915 11 04 1 1.1 6.75 477.0 1.40 1.26 0.23 0.74 17.37 29.03 0.39 13.01 1.672  
17 02 240915 091015 12 01 1 15.2 4.99 28.8 0.17 0.26 0.05 0.05 2.56 13.01 0.01 5.51 1.486  
18 02 240915 091015 12 04 1 24.1 4.75 129.8 1.91 0.76 0.16 0.08 10.07 11.01 0.50 12.49 2.090  
19 02 091015 131115 13 01 1 18.9 4.35 31.9 0.19 0.34 0.08 0.10 0.71 13.61 0.14 2.24 1.509  
20 02 091015 131115 13 04 1 57.0 4.18 281.0 0.72 0.73 0.14 0.26 20.33 63.27 2.65 21.63 3.483  
21 02 190315 141215 14 02 1 2.40 5.50 13.7 0.05 0.11 0.02 0.08 � .
  4.81 0.18 4.14 0.697  
22 02 141215 140116 15 02 1 3.20  19.3     � .
  6.71 0.12 3.19 1.161  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	���� , � .� .���	  �	�	����
��  
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� ble 75. XX2012 (PLD) General data on the sample plot for atmospheric deposition - Crni vrh 
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8
  
from 

 

�	  
to 
 

01 67 04 01  +44007'55" +21058'38" 19 211114 081215 11 1 1.000 0.002 15  

02 67 04 02 +44007'55" +21058'38" 19 301214 190215 02 1 1.000 0.002 5  

03 67 04 04  +44007'55" +21058'38" 19 211114 081215 11 1 1.100 0.002 5  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	����  
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Ta/$!�  76. XX2012(DEM) +	
�#�  ���	���	������6  �������  ��  ���	�'�����  
�
	��#���  - 7���  ��6  
Table 76. XX2012 (DEM) Data of laboratory analysis for atmospheric deposition – Crni vrh 
 

��
��  ��	�  
Sequence 
number 

��	�  
	���
��  


	������  
Observation 
Plot number 

+���	
�  
����
��"�  

Collection period +���	
  
broj 

Period 
number 

0	
  
��	���  
Sampler 

code ��	
��	

��"
�

 
V

 s
am

pl
in

g 0	��-���  
��	���  
(mm) 
total 

collected 
sample 

pH 
 

�	�

��

���
���

�
 

(µ
S

/c
m

) 
 K 

(mg/l) 
Ca 

(mg/l) 
Mg 

(mg/l) 
Na 

(mg/l) 
N-NH4 
(mg/l) 

Cl 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4 
(mg/l) 

���
���

���
 

(µ
eq

/l)
 

 

8�
���

�
 ��


��
�"

�
 

O
th

er
 

ob
se

rv
at

io
ns

 

8
  
 

�	  
 

01 04 301214 220115 01 02 1 2.4 5.47 18.4 0.06 0.07 0.02 1.11 0.23 7.01 4.18 11.20 0.813  
02 04 220115 190215 02 02 1 3.1 5.50 17.5 0.03 0.12 0.03 0.06 0.01 5.01 4.66 11.72 0.813  
03 04 211114 270315 03 01 1 22.5 5.57 58.2 0.04 0.34 0.03 0.03 0.11 7.01 5.27 13.79 0.581  
04 04 211114 270315 03 04 1 300.0 3.44 166.3 0.56 0.38 0.05 0.05 0.00 5.01 4.60 11.20 0.232  
05 04 270315 240815 04 01 1 7.3 3.77 37.3 0.03 0.18 0.03 0.55 0.00 6.51 0.66 9.91 0.697  
06 04 270315 240815 04 04 1 300.0 2.95 173.9 0.41 0.64 0.09 0.29 0.00 8.01 1.70 12.49 0.929  
07 04 240815 250515 05 01 1 8.1 5.84 44.9 0.12 0.29 0.05 0.05 0.08 7.01 1.04 12.93 1.161  
08 04 240815 250515 05 04 1 196.0 3.77 160.1 0.34 0.36 0.07 0.06 0.06 8.01 1.42 11.20 0.348  
09 04 250515 250615 06 01 1 18.8 5.05 25.4 0.09 0.03 0.06 0.17 0.00 7.01 0.92 18.70 0.292  
10 04 250515 250615 05 04 1 206.0 4.10 78.6 0.80 0.32 0.06 1.71 0.84 11.01 0.83 21.63 0.813  
11 04 250615 110715 07 01 1 3.3 5.39 36.6 0.10 0.30 0.06 0.06 0.01 7.01 1.59 6.20 0.697  
12 04 250615 110715 07 04 1 129.0 4.21 83.8 0.82 0.30 0.06 0.06 0.86 6.51 0.32 10.34 0.697  
13 04 110715 130815 08 01 1 4.3 6.18 60.7 0.23 0.40 0.07 0.14 0.34 7.51 3.43 10.25 0.697  
14 04 110715 130815 08 04 1 104.5 4.66 177.5 1.27 0.43 0.08 0.10 7.57 9.01 3.80 13.96 0.697  
15 04 130815 100915 09 01 1 22.3 5.18 27.9 0.07 0.17 0.03 0.04 0.69 6.01 1.00 8.19 0.929  
16 04 130815 100915 09 04 1 290.0 4.57 42.5 0.47 0.16 0.03 0.04 0.49 8.01 0.62 8.70 0.697  
17 04 100915 220915 10 01 1 4.3 5.70 51.5 0.12 0.27 0.05 0.04 0.17 21.02 0.82 2.76 2.090  
18 04 100915 220915 10 04 1 280.0 3.53 135.4 1.03 0.50 0.07 0.04 1.57 13.01 1.06 5.69 0.929  
19 04 220915 081015 11 01 1 12.6 5.71 38.3 0.14 0.24 0.03 0.02 0.35 12.01 0.00 3.88 1.742  
20 04 220915 081015 11 04 1 265.0 4.36 132.6 0.89 0.26 0.03 0.10 2.01 13.01 0.05 4.83 2.786  
21 04 081015 031115 12 01 1 22.5 5.57 29.2 0.09 0.19 0.02 0.02 0.05 13.01 0.53 2.93 1.393  
22 04 081015 031115 12 04 1 250.0 3.30 199.5 1.00 0.67 0.09 0.09 0.52 7.01 � .
 . 3.19 1.161  
23 04 031115 081215 13 01 1 4.0 5.36 49.6 0.73 0.73 0.09 0.73 0.28 7.01 1.91 3.02 0.697  
24 04 031115 081215 13 04 1 225.0 3.19 348.0 0.15 0.15 0.04 0.15 0.65 4.30 1.67 8.79 1.161  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	���� , � .� .���	  �	�	����
��  
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� ble 77. XX2012 (PLD) General data on the sample plot for atmospheric deposition – Mokra Gora 
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8
  
from 

�	  
to 

01 67 05 01  +43045'27" +19029'00" 12 191214 301215 12 1 1.000 0.002 15  

02 67 05 02  +43045'27" +19029'00" 12 010115 261115 02 1 1.000 0.002 5  

03 67 05 04 +43045'27" +19029'00" 12 191214 261115 09 1 1.000 0.002 5  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	����  
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Table 78. XX2012 (DEM) Data of laboratory analyses for atmospheric deposition – Mokra Gora 
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Sequence 
number 

��	�  
	���
��  


	������  
Observation 
Plot number 

+���	
�  
����
��"�  

Collection period +���	
  
broj 

Period 
number 

0	
  
��	���  
Sampler 

code ��	
��	

��"
�

 
V

 s
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in

g 0	��-���  
��	���  
(mm) 
total 

collected 
sample 

pH 
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���
���
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(µ
S

/c
m

) 
 K 

(mg/l) 
Ca 

(mg/l) 
Mg 

(mg/l) 
Na 

(mg/l) 

N-
NH4 
(mg/l) 

Cl 
(mg/l) 

N-
NO3 
(mg/l) 

S-SO4 
(mg/l) 

���
���

���
 / 
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lin
ity

 (
µ

eq
/l)

 
 

8�����  
��
���"�  

Other 
observations 8
  

from 
�	  
to 

01 05 010115 260115 01 02 1 2.8 5.21 57.4 0.37 0.19 0.0 1.45 0.00 10.01 5.70 18.10 1.161  
02 05 191214 260215 02 01 1 19.1 6.08 29.3 0.08 0.23 0.05 0.04 0.01 7.01 4.50 12.06 0.929  
03 05 191214 260215 02 04 1 40.0 4.91 64.2 0.20 0.388 0.11 0.07 0.47 9.01 4.19 12.93 1.277  
04 05 260215 300315 03 01 1 8.0 6.51 35.9 0.07 0.18 0.03 0.04 0.00 7.01 4.85 9.05 0.697  
05 05 260215 300315 03 04 1 18.5 5.35 69.5 0.20 0.34 0.09 0.05 1.61 7.01 1.06 15.94 0.697  
06 05 300315 100415 04 01 1 12.5 5.87 36.0 0.12 0.26 0.03 0.13 0.00 9.01 1.32 16.80 0.697  
07 05 300315 100415 04 04 1 19.0 5.73 65.5 0.02 0.13 0.03 0.13 1.67 6.01 1.31 10.34 0.813  
08 05 100415 290515 05 01 1 22.2 6.17 29.1 0.20 0.44 0.08 0.06 0.00 6.51 0.33 12.93 0.813  
09 05 100415 290515 05 04 1 8.7 5.18 71.6 0.33 0.56 0.13 0.10 2.85 11.01 0.71 19.39 1.161  
10 05 290515 290615 06 01 1 17.2 5.23 40.6 0.12 0.40 0.07 0.61 0.43 6.01 1.39 19.13 1.277  
11 05 290515 290615 06 04 1 8.2 5.42 47.3 0.55 1.30 0.20 5.18 1.84 7.01 2.46 19.73 1.161  
12 05 290615 300715 07 01 1 6.8 5.86 46.0 0.14 0.41 0.05 0.05 0.59 6.01 0.64 24.30 1.161  
13 05 300715 260815 08 01 1 13.3 5.81 43.7 0.07 0.27 0.04 0.03 0.78 8.01 0.84 13.96 1.161  
14 05 290615 260815 09 04 1 27.5 5.44 58.6 0.22 0.50 0.08 0.05 6.00 7.01 0.56 13.10 1.161  
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Sequence 
number 

��	�  
	���
��  


	������  
Observation 
Plot number 

+���	
�  
����
��"�  

Collection period +���	
  
broj 

Period 
number 

0	
  
��	���  
Sampler 

code ��	
��	

��"
�

 
V

 s
am

pl
in

g 0	��-���  
��	���  
(mm) 
total 

collected 
sample 

pH 
 

�	�

��

���
���
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(µ
S

/c
m

) 
 K 

(mg/l) 
Ca 

(mg/l) 
Mg 

(mg/l) 
Na 

(mg/l) 

N-
NH4 
(mg/l) 

Cl 
(mg/l) 

N-
NO3 
(mg/l) 

S-SO4 
(mg/l) 

���
���

���
 / 

   
  

al
ka

lin
ity

 (
µ

eq
/l)

 
 

8�����  
��
���"�  

Other 
observations 8
  

from 
�	  
to 

15 05 260815 140915 10 01 1 4.1 6.01 39.9 0.10 0.38 0.07 0.05 0.98 8.01 0.95 6.81 1.393  
16 05 260815 140915 10 04 1 1.7 5.56 134.3 0.18 0.56 0.14 0.07 8.63 15.52 0.53 8.70 3.483  
17 05 140915 230915 11 01 1 5.8 5.03 51.3 0.07 0.38 0.06 0.08 1.09 10.01 0.20 2.84 1.045  
18 05 230915 081015 12 01 1 2.42 6.49  0.04 0.32 0.05 0.05       
19 05 140915 081015 13 04 1 1.50 6.68  0.60 0.80 0.17 3.70       
20 05 081015 261115 14 01 1 15.9 6.07 25.8 0.10 0.26 0.04 0.07 0.17 10.51 0.00 2.93 10.51  
21 05 081015 261115 14 04 1 11.0 4.28 86.0 0.63 0.67 0.17 0.10 2.22 1.01 1.03 8.10 10.01  
22 05 260115 261115 15 02 1 2.5 6.27 26.4 0.24 0.15 0.02 0.12 0.15 10.21 0.32 3.27 1.161  
23 05 261115 301215 16 01 1 1.0 6.44 26.3 0.06 0.41 0.04 0.05 0.01 8.01 � .
 . 2.76 0.929  

01- „Throughfall“ ���	���� , 02- „Bulk“ ���	���� , 04-„Steamflow“ ���	���� , � .� .���	  �	�	����
��  
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16. ��������
�  �  �������  ���9�����  
���
����  

 
+	��
  
	
�����6  �	
���6  �	�	�� , �����	  

��������  ��	  ���	�  �  	��	��  �
�  
�	#��  �����"�  
��������  �  ��������  �  
���	
�  
	-�"�  �  ��������  �� , 
�������  ��  
�
	����  ���	��   ����*�"�  ���6  
����	
	����6  ���	�� . 8��  ��������  ����
����  ��  �  �  
�����  	����������  ������  - 
��	����  ������� , �  
����-�#���  �  �������#�	���  	�������  
����� , ��  

	������  �  ������  ����6  �����6  ����� . �  
���������  6	���	�����  ��  �����  ��  
�
	����   

	�������  �����	����  �  
�
������� , 	
  �	��6  ��  
����  �  ����  �	��-�����  ������-������ .   

2��������  6������  	
��*���  �	��-���  
���	�'����	�  ���	��   �	��  �
���  �������#�	��  
	����� , �����  �  
����  
�����  �  
�����-�	  ��  
„ 
�	#�*��� “ ��	�  ��	�"�  �  ����  ����
���  �  
�
�#������  �	����	�� , ����*���  ��  
������	��  
	
��*���  ������  �������� , "���  �	�#�����#���  
	  
��
���#�  
	������ . �	����  ��  
������  ����#���  
�����  ��	  ���	�  	��������  ��  ���#��  	�	�  '���	��  
��	�  �����  �  
��
	�����  ����  ����*�  
	
�	��	���  
�	�  
�����  �	�������  �  ����	-�����  �  
���	����*�"� . 7��  ��  ��	  �  
	��  
	  ��	�	  
�����-���6  �����-���  	  �������	�  ���"�  
������	���  ����  ���  
	������  ��
	�����  �-����  
�����	���  ��  
	��
���  ����� . 1�
��  	
  #�����  ����  
��  �	����	��  
�  ��  �	-�  �������  �  	�
	��	���  ��  	��  
��
����#�  ��*�  �������  �  ���	  �  ���������  
'��	������  �������������  
��������  �����  ��	  ��
  

��	�	-�	�  
������"� . 

����������  ���
���  ��  �	���������	  
�
�	�	
�  
	������"��  �������#�	��6  ����������  �  
-�	��  ����������  ��
  
	��	����6  
�
	�	���6  

�	'���  ��  �������  
�������  ��
	
  6	���	����  
	�������  
�	������  �	��  ������  ��  ���  ���  
�	'���  
(�����  36.). ��	�#�  
�
	��#���  �������	�  �����	��  
����
����  ��   ����
�	  ��  	������  
����������  
�	���	�����  �	��  ��  ��  	���
�	�  �����#�  0	
�	���  
�	���������	  
����  �  	
  ���  ���  
������  ��  ��
��  
������  ��	���  (Google 4).  

�  ������  79. XX2012 (PSS) �  ������  80. 
XX2012 (SSM) 
���  ��  	��	���  
	
�#�  	  ����"�  
�������	�  �����	��  �  6�������  �������  ����
����6  
��	����  �������	�  �����	��  ��  	���
�	�  
��#���  ��  
0	
�	���� . 

�  ������  81. XX2012 (PSS) �  ������  82. 
XX2012 (SSM) 
���  ��  	��	���  
	
�#�  	  ����"�  
�������	�  �����	��  �  6�������  �������  ����
����6  
��	����  �������	�  �����	��  ��  	���
�	�  
��#���  ��  
7��	�  ��6� . 

�  ������  83. XX2012 (PSS) �  ������  84. 
XX2012 (SSM) 
���  ��  	��	���  
	
�#�  	  ����"�  

16. SOIL SOLUTION SAMPLING AND 
      ANALYSES 

 
 Forest soil is a source of matter and energy. The 

water cycle starts and ends in the forest soil. At the same 
time it is one of the major sinks of anthropogenic 
pollution sediments. These harmful substances are 
absorbed and accumulated in different plant parts – 
stem, twigs and tree assimilation organs, both on the 
surface and inside the living plant tissue. The pollutants 
dissolved in precipitation, mainly rain and snow, are 
eventually deposited deep in the soil horizons.  

The presence of specific harmful substances and 
their concentrations per unit area are determined by 
analyzing the chemistry of a specific quantity of 
atmospheric deposition that is leached out from the tree 
assimilation organs, branches and trunks and filtered 
through the crown to be collected in specially-designed 
collectors. It is also possible to observe the way a plant, 
as a living organism, responds to the effects of this 
phenomenon and to determine the relationship between 
air pollution and the susceptibility of trees to diseases 
and pests.  

The final goal is to get a deeper insight into the 
state of forest vitality and to prove that these substances 
have harmful effects on certain species. One of the 
practical goals is to determine the resistance of different 
species to these substances and to give priority to more 
resistant woody species in long-termed forestry 
planning. 

Intensive studies are continuously carried out by 
installing gravity lysimeters in the frontal vertical wall 
of the existing soil profiles at constant depths under the 
organic horizon which varies for all three profiles 
(Figure 36). The samples of soil solution deposition are 
collected together with other samples of  the monitoring 
parameters assessed on the sample plot Kopaonik and 
then one combined sample is formed (Google 4).  

Table 79. XX2012 (PSS)  and Table 80. 
XX2012 (SSM) show the basic data on the soil solution 
measurements and chemical analyses of soil solution 
samples collected on the sample plot on Kopaonik. 

Table 81. XX2012 (PSS) and Table 82. XX2012 
(SSM) show the basic data on the soil solution 
measurements and chemical analyses of soil solution 
samples collected on the sample plot on Crni Vrh. 

Table 83. XX2012 (PSS) and Table 84. XX2012 
(SSM) show the basic data on the soil solution 
measurements and chemical analyses of soil solution 
samples collected on the sample plot in Mokra Gora. 
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�������	�  �����	��  �  6�������  �������  ����
����6  
��	����  �������	�  �����	��  ��  	���
�	�  
��#���  �  
�	��	�  ,	�� . 

 

  
�!�#�  334.   +��
����  �������	�  
�	'���  ��  

�������#���  �������#�	�	�  ���������  
8���
�	  
	��  ��  ��%8  2 0	
�	���  

Figure 334. Preparation of the soil profile for the 
installation of the gravity lysimeter on the Level II 

sample plot Kopaonik        

�!�#�  335.  ����������  ���������  ��  �	����	�	�  ��  
��������  �����	�   ��  
����� ~ 25#�  (8��� .) 

8���
�	  
	��  ��  ��%8  2 0	
�	���   
Figure 335. Installed lysimeter with the soil solution collector 

at at the depth of 25 cm (Orig.)  
Level II sample plot Kopaonik 

 
 

�!�#�  336.  ����������  ���������  ��  �	����	�	�  ��  
��������  �����	�  8���
�	  
	��  ��  ��%8  2  

- 7���  ��6  
Figure 336. Installed lysimeter with the soil solution  

collector Level II sample plot Crni Vrh 

�!�#�  337.  ����������  ���������  ��  
�	����	�	�  ��  ��������  �����	�   

8���
�	  
	��  ��  ��%8  2 - �	���  ,	��  
Figure 337. Installed lysimeter with the soil  

solution collector Level II sample  
plot Mokra Gora 
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�/$!�  79. XX2012(PSS) 8��	���  
	
�#�  	  ����"�  �������	�  �����	��  – 0	
�	���  
Table 79. XX2012 ( PSS ) General data for soil solution collection - Kopaonik 

��
��  ��	�  
Sequence 
number 

 

0	
  

�����  
Country 

code 
 

��	�  
	���
��  


	������  
Observation 
plot number 

 

,�	���'���  
3�����  
Latuitude 

 

,�	���'���  
������  

Longitude 
 

��
�	����  
������  
Altitude 

 

0	����	�  
Collector 

 

 �
  
�	����	��  

Type of 
collector 

 

$�������  
��	�  

Soil profile 
 

������  
����
��"�  

Depth of 
collection 

 

�����  

	-����  
Start day 

 

�����  
���������  
End date 

 

��	�  

����"�  

Number of 
observations 

 

8�����  
��
���"�  

Other 
comments 

 

01 67 2 +43017'30" +20048'50" 1712/35 1 03 H -0.30 241214 091015 03  

      03-��
���
�����  �����	�
�  
 
 
 
                    
�/$!�  80. XX2012 (SSM) +	
�#�  o �������	�  �����	��  – 0	
�	���  
                     Table 80. XX2012 (SSM ) Soil solution measurements - Kopaonik 

��
��  
��	�  

Sequence 
number 

 

��	�  
	���
��  

+	������  
Sample plot 

number 
 

+���	
�  ����
��"�  
Collection date +���	
  

Broj 
Period 

number 
 

Ko����	�  
Collector 

pH 
 
 

K	�
���������  
(µS/cm) 

Conductivity 
(µS/cm) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4
-- 

(mg/l) 

 
���������  

(µeq/l) 
alkalinity 

Na 
(mg/l) 

 
 

N-NH4 
(mg/l) 

 
 

Cl 
(mg/l) 

8�����  
��
���"�  

Other 
comments 

 
8
  

From 
 

�	  
To 

01 02 241214 110515 01 03 5.88 22.7 0.20 0.23 0.05 0.310 20.68 0.929 0.08 0.540 7.01 01 

02 02 110515 190615 02 03 5.18 51.0 0.03 0.43 0.07 2.140 19.82 0.929 0.05 1.090 8.01 02 

03 02 190615 091015 03 03 6.40 61.1 0.14 0.41 0.05 0.00 7.07 3.715 0.06 3.950 11.01 03 

                  03-��
���
�����  �����	�
�  
 
 
 

�/$!�  81. XX2012(PSS) 8��	���  
	
�#�  	  ����"�  �������	�  �����	��  – 7���  ��6  
Table 81. XX2012 ( PSS ) General data for soil solution collection – Crni vrh 

��
��  ��	�  
Sequence 
number 

 

0	
  

�����  
Country 

code 
 

��	�  
	���
��  


	������  
Observation 
plot number 

 

,�	���'���  
3�����  
Latuitude 

 

,�	���'���  
������  

Longitude 
 

��
�	����  
������  
Altitude 

 

0	����	�  
Collector 

 

 �
  
�	����	��  

Type of 
collector 

 

$�������  
��	�  

Soil profile 
 

������  
����
��"�  

Depth of 
collection 

 

�����  

	-����  
Start day 

 

�����  
���������  
End date 

 

��	�  

����"�  

Number of 
observations 

 

8�����  
��
���"�  

Other 
comments 

 

01 67 4 +44007'55" +21058'38" 19 1 03 H -0.30 211114 081215 08  

         03-��
���
�����  �����	�
�      
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�/$!�  82. XX2012 (SSM) +	
�#�  o �������	�  �����	��  – 7���  ��6  

             Table 82. XX2012 (SSM ) Soil solution measurements  – Crni vrh 
��
��  
��	�  

Sequence 
number 

 

��	�  
	���
��  

+	������  
Sample plot 

number 
 

+���	
�  ����
��"�  
Collection date 

+���	
  
Broj 

Period 
number 

 

Ko����	�  
Collector 

pH 
 
 

K	�
���������  
(µS/cm) 

Conductivity 
(µS/cm) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4
-- 

(mg/l) 

 
���������  

(µeq/l) 
alkalinity 

Na 
(mg/l) 

 
 

N-NH4 
(mg/l) 

 
 

Cl 
(mg/l) 

8�����  
��
���"�  

Other 
comments 

8
  
From 

 

�	  
To 

01 04 211114 280415 01 00 7.82 110.3 0.36 2.01 0.11 2.260 18.96 0.929 0.63 0.000 7.01  

02 04 280415 250515 02 03 5.92 34.7 0.13 0.21 0.04 0.310 17.23 0.697 0.10 0.070 7.01  

03 04 250515 250615 03 03 5.15 28.4 0.17 0.32 0.06 0.400 18.70 1.161 1.92 0.150 10.01  

04 04 250615 100915 04 03 5.92 110.5 0.41 1.02 0.11 0.820 10.68 2.786 0.08 0.460 9.01  

05 04 100915 220915 05 03 6.68 82.2 0.32 0.65 0.07 0.000 4.65 2.786 0.06 0.820 10.51  

06 04 220915 081015 06 03 5.96 108.5 0.15 0.20 0.03 0.930 10.72 2.686 0.02 0560 9.21  

07 04 081015 031115 07 03 6.88 76.5 0.22 0.74 0.05 � .
 . 3.96 1.625 0.04 0.120 13.31  

08 04 031115 081215 07 03 7.06 168,8 0.65 2.21 0.12 3.29 7.41 2.090 0.13 0.190 6.51  

              03-��
���
�����  �����	�
� , � .� .���	  �	�	����
��  
 
 
 
 

�/$!�  83. XX2012(PSS) 8��	���  
	
�#�  	  ����"�  �������	�  �����	��  – �	���  ,	��  
Table 83. XX2012 ( PSS ) General data for soil solution collection – Mokra Gora 

��
��  ��	�  
Sequence 
number 

 

0	
  

�����  
Country 

code 
 

��	�  
	���
��  


	������  
Observation 
plot number 

 

,�	���'���  
3�����  
Latuitude 

 

,�	���'���  
������  

Longitude 
 

��
�	����  
������  
Altitude 

 

0	����	�  
Collector 

 

 �
  
�	����	��  

Type of 
collector 

 

$�������  
��	�  

Soil profile 
 

������  
����
��"�  

Depth of 
collection 

 

�����  

	-����  
Start day 

 

�����  
���������  
End date 

 

��	�  

����"�  

Number of 
observations 

 

8�����  
��
���"�  

Other 
comments 

 

01 67 05 +43045'27" +19029'00" 12 1 03 H -0.30 191214 261115 08  

      03-��
���
�����  �����	�
�  
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�/$!�  84. XX2012 (SSM) +	
�#�  o �������	�  �����	��  – �	���  ,	��  
              Table 84. XX2012 (SSM ) Soil solution measurements – Mokra Gora   

��
��  
��	�  

Sequence 
number 

 

��	�  
	���
��  

+	������  
Sample plot 

number 
 

+���	
�  ����
��"�  
Collection date 

+���	
  
Broj 

Period 
number 

 

Ko����	�  
Collector 

pH 
 
 

K	�
���������  
(µS/cm) 

Conductivity 
(µS/cm) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4
-- 

(mg/l) 

 
���������  

(µeq/l) 
alkalinity 

Na 
(mg/l) 

 
 

N-NH4 
(mg/l) 

 
 

Cl 
(mg/l) 

8�����  
��
���"�  

Other 
comments 

8
  
From 

 

�	  
To 

01 05 191214 260215 01 03 7.14 161.7 0.11 1.85 0.88 4.17 14.65 3.947 0.30 0.88 9.01  

02 05 260215 300315 02 03 7.08 145.0 0.09 1.74 0.81 1.18 12.49 3.715 0.08 1.30 11.01  
03 05 300315 100415 03 03 7.37 155.0 0.08 2.39 0.85 1.27 13.79 5.108 0.35 1.45 8.01  
04 05 100415 290515 04 03 7.10 99.0 0.08 1.07 0.74 0.37 18.53 2.903 0.12 1.53 6.01  
05 05 290515 290615 05 03 6.60 77.2 0.48 1.22 0.42 1.60 20.25 3.251 0.73 0.30 13.01  
06 05 290615 260815 06 03 6.44 88.8 0.71 0.54 0.25 0.61 11.03 2.786 0.04 4.58 10.01  
07 05 260815 140915 07 03 6.91 91.4 0.13 0.73 0.27 0.27 14.48 4.412 0.11 0.27 23.03  
08 05 140915 261115 08 03 7.46 139.6 0.27 1.90 0.80 0.28 7.32 3.576 0.16 0.65 14.02  

  03-��
���
�����  �����	�
�  
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17. �������  ��
�	�
�  A������ -
������  ������  ��  �����  ��  ��
  
�����  II �  ������  TOKOM 2015. 
����� E 

 
 
 

17.  ASSESSMENT OF OZONE-INDUCED 
INJURY ON PLANT ASSIMILATION 
ORGANS ON THE LEVEL II SAMPLE 
PLOTS IN SERBIA IN 2015 

 
 

17.1  �������  ��������   - ��
  �����  II 
��  ���������  

17.1 LEVEL II SAMPLE PLOT ON KOPAONIK  

 

�  ������  85 
��������  ��  	�����"�  ��  
��������  	���-����  ��	������  9, 20, 54, 76 �  108. ��  
�	����  ��  �����	  ��
�����"�  	�����"�  	
  	�	�� . 

Table 85 shows ozone injury on the trees 
marked 9, 20, 54, 76 and 108 which were selected for 
the ozone injury assessment. 

 

 
 

 
�!�#$  338, 339 �  340. ��  ��%8  2 0	
�	���  
Figures 338, 339 and 340. LEVEL II SP Kopaonik 

 


�/$!�   85. 8#���  	�����"�  	
  	�	��  ��  �������#�	���  	�������  Picea abies L   
Table 85. Scoring of the ozone-induced injury on the assimilation organs of Picea abies L 

�� . ������  
Tree number 9 20 54 76 108 

������#�  
Sequence 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0 + + + + + + + + + + + + + + + 
1                
2                
3                

 

��.$ %�&  

����  16. ����  2015. �����  ��  ��	�#�  ��  
���	���	������  �������  ��  
	  3 ����� . ��  5 �������  
���-�  ��  �	����  ��  ������  	#���  	�����"�  (������  
	���-���  ��	������  9,20, 54, 76 �  108). (�����  ��  
��-���  ��  
�����  
	  3 ��  �  ��������  �  
���	������� �  ������  ��  ���	����  ��
������  1.5 ml. 
�  �	����  ��  ������	  
��
������  �����	�   (2.5% 
��������
�6�
�  �   ���	�
	�����  
�'���  pH 7.0) �  
��  "���  ��  ������  	#���  	�����"�  
	  ����� . �  

Comment 

The sampling for the laboratory analysis was 
carried out on June 16th, 2015. For the purpose of injury 
assessment, five spruce trees were selected within the 
sample plot (number 9, 20, 54, 76 and 108). Three 
branches were pruned from each tree. The needles were 
cut 3 mm in length and placed in 1.5 ml Eppendorf test 
tubes with the prepared mixture of 2.5% glutaraldehyde 
in Sorensen’s buffer, pH 7.0. and they were scored 
according to the scale given in Table 85. 
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���������  ��
�����"�  
��������  ��  �  ������  85. 
���������  
��������  �  ������  85 
	������  
�  

��  ��-��  ����  	�����"�  
�	���	�	����6  
�����	�  

	������6  �	�#�����#���  	�	�� . 

8
���  �
��������	  ���"�  ��  ����������	�  
�	��������  ��  
	������  ��
����  �����  6�	�	��  ��  
-�������  �  ������  ����	����  �  ��  ���	���� . 

As can be seen from the results presented in 
Table 85 this sample plot had no symptoms of damage 
caused by increased ozone concentartions. 

General health state of the investigated site 
showed no visible signs of chlorosis on the needles both 
within the stands and on the edges. 
 

 

 

17.2 �������  ��������   - ��
  �����  II 
����  ���  

17.2 LEVEL II SAMPLE PLOT ON CRNI VRH  
 

                           

�!�#$  341 �  342. ��  7���  ��6  
Figure 341 and 342. SP Crni Vrh 

                

�!�#$  343 �  344. ��  7���  ��6  
Figure 343 and Figure 344. SP Crni Vrh 

 

��.$ %�&  

����  05. �������  2015. �������  ��  
�����
  
��	��
���#�����  ��-��  ���	�  ��  �	��  ��  ������  ��  
7��	�  %�6�  �	
  �	�� . �  ����	����  �����  – Fagus 
moesiaca (0. ��� ý). �  �	������  ����#�  2014. �	
���  

	��	  ��  
	  ���������6  ��
	�	
� . ��
���  ����  �  
�����  ��  ��
������  ������  	�����"�  ��  	�	�  

Comment 
 
The inspection of the Level II sample plot 

located on Crni Vrh near the town of Bor was carried 
out on August 5th, 2015 in a beech stand - Fagus 
moesiaca (K. Maly). In November 2014 bad weather hit 
this site. Icy rain and wind caused significant damage to 
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�	�������� . ���	  
�  ��  ���	  ��	
6	
�	  ������"�  
����6 . ��	�#�  �����  ��  ����
����  ��  �������  
	���-���6  ��	������  42, 43, 46, 51 �  57 ���	  ��  ��  
��
�����"��  	��6������  �  ������  ����"���  ��-��  
���	
	�  �  ��  ������  ��  	��	������� . 
�	�����	�  

���  ����	���� . ���	�  
�����
�  ����	  �	�����	����  
	�����"�  ���������  
	�������  �	�#�����#�����  
	�	��  

the trees, which called for immediate repair. Leaves 
were sampled form trees 42, 43, 46, 51 and 57 and the 
sample included both trees in the shade of closed canopy 
and in the part of the plot with an open canopy. The 
inspection didn`t record any symptoms of the damage 
caused by increased ozone concentrations. 

 

  
 

17.3  �������  ��������   - ��
  �����  II 2 �����  ����  

17.3 LEVEL II SAMPLE PLOT ON MOKRA GORA 
 

 

 

 

 

 

 
�!�#$  345. ��  �	���  ,	��  
Figure 345. SP Mokra Gora 

 

  

�!�#$   346 �  347.  ��  �	���  ,	��  
Figure 346 and 347. SP Mokra Gora 
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�  ������  86 
��������  ��  	�����"�  ��  

��������  	���-����  ��	������  153, 157, 283, 
322 �  350. ��  �	����  ��  �����	  ��
�����"�  
	�����"�  	
  	�	�� . 

 
Table 86 shows ozone injury on the trees marked 

153, 157, 283, 322 and 350 which were selected for the ozone 
injury assessment 

 
 


�/$!�  86. 8#���  	�����"�  	
  	�	��  ��  �������#�	���  	�������  Pinus sylvestris L   
Table 86. Scoring of the ozone-induced injury on the assimilation organs of Pinus sylvestris L   

�� . ������  
Tree number 153 157 283 300 322 

������#�  
Sequence 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

0 + + + + + + + + + + + + + + + 
1                
2                
3                

 

��.$ %�&  

����  23. ����  2015. �������  
�����
  
��	��
���#�����  ��-��  ���	�  2 �	��  ��  ������  ��  
�	��	�  ,	�� . �  ����	����  ���	�  �	�� . ��	�#�  ��  
���	���	������  �������  �����  ��  ��  3 �����  
	  5 
�������  ��  �	����  ��  ������  	#���  	�����"�  (������  
	���-���  ��	������  153, 157, 283, 322 �  350). (�����  
��  ��-���  ��  
�����  
	  3 ��  �  ��������  �  
���	�������	  ������  ��  ���	����  ��
������  1.5 ml. 
�  �	����  ��  ������	  
��
������  �����	�   (2.5% 
��������
�6�
�  �   ���	�
	�����  ���	��  pH 7.0) �  
��  "���  ��  ������  	#���  	�����"�  
	  ����� , �  
���������  ��
�����"�  
��������  ��  �  ������  86. 

���������  
��������  �  ������  86 
	������  
�  

�����
	�  ����  �	�����	����  	�����"�  	
  	�	�� . 

Comment 

The sampling for the laboratory analysis on the 
Level II sample plot in Mokra Gora was carried out on 
July 23rd, 2015 in a Scots pine stand.  For the purposes 
of ozone injury assessment, five trees were selected 
within the sample plot (trees marked 153, 157, 283, 322 
and  350). Three branches were pruned from each tree. 
The needles were cut 3 mm in length and placed in 1.5 
ml Eppendorf test tubes with the prepared mixture of 
2.5% glutaraldehyde in Sorensen’s buffer, pH 7.0. and 
they were scored according to the scale given in Table 
86. 

As can be seen from the results presented in 
Table 86 this sample plot had no symptoms of ozone 
injury. 
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�/$!�  87. XX 2004.(LTF) +�	#���  	�����"�  -�����  	
  	�	��  – 0	
�	���  
Table 87. XX 2004.(LTF) Scoring of ozone-induced injuries - Kopaonik  

 
��
��  ��	�  
Sequence 
number 

 
0	
  
�����  

Country code 

 
 a-��  ��	�  
Plot number 

 
��	�  ������  
Tree number 

 
0	
  �����  

Tree species 
code 

���-��  
�����  �����  
Scientific 
name of 

tree species 

 
��	���  ��	�  

Sample 
number 

 
�����  

��	��	��"�  
Date sampling 

 
�����  

�������  Date 
analysis 

8�	�	
��"�  
	�� .-�����  % 

injury  
 of the current year 

needles % 

+�	��	�	
��"�  	�� . 
-����� % 

injury of the last year 
needles % 

 
%�����  
������  
��	���  

Validated 

 
��-��  


�����	��"�  
Type of validation 

 
8�����  

	������#� ��  
Other 

observations 

1 67 2 9 118 Picea abies 1 160615 160715 0 0 NR M  

2 67 2 9 118 Picea abies 2 160615 160715 0 0 NR M  

3 67 2 9 118 Picea abies 3 160615 160715 0 0 NR M  

4 67 2 20 118 Picea abies 4 160615 160715 0 0 NR M  

5 67 2 20 118 Picea abies 5 160615 160715 0 0 NR M  

6 67 2 20 118 Picea abies 6 160615 160715 0 0 NR M  

7 67 2 54 118 Picea abies 7 160615 160715 0 0 NR M  

8 67 2 54 118 Picea abies 8 160615 160715 0 0 NR M  

9 67 2 54 118 Picea abies 9 160615 160715 0 0 NR M  

10 67 2 76 118 Picea abies 10 160615 160715 0 0 NR M  

11 67 2 76 118 Picea abies 11 160615 160715 0 0 NR M  

12 67 2 76 118 Picea abies 12 160615 160715 0 0 NR M  

13 67 2 108 118 Picea abies 13 160615 160715 0 0 NR M  

14 67 2 108 118 Picea abies 14 160615 160715 0 0 NR M  

15 67 2 108 118 Picea abies 15 160615 160715 0 0 NR M  
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�/$!�  88. XX 2004.(LTF) +�	#���  	�����"�  �����  	
  	�	��  – 7���  ��6  
Table 88. XX 2004.(LTF) Scoring of ozone-induced injuries – Crni Vrh 

 
��
��  ��	�  
Sequence 
number 

 
0	
  
�����  

Country code 

 
 a-��  ��	�  
Plot number 

 
��	�  ������  
Tree number 

 
0	
  �����  

Tree species 
code 

���-��  
�����  �����  

Scientific 
name of 

tree species 

 
��	���  ��	�  

Sample 
number 

 
�����  

�� 	��	��"�  Date 
sampling 

 
�����  

�������  Date 
analysis 

8�	�	
��"�  
	�� .�����  % 

injury  
 of the current year 

leaves % 
 

+�	��	�	
��"�  	�� . 
����� % 

injury of the leaves 
 needles % 

 

 
%�����  

������  � �	���  
Validated 

 
��-��  


�����	��"�  Type 
of validation 

 
8�����  

	������#� ��  
Other 

observations 

1 67 4 42 18 Fagus 
moesiaca 1 050815 050915 0  NR M  

2 67 4 42 18 Fagus 
moesiaca 2 050815 050915 0  NR M  

3 67 4 42 18 Fagus 
moesiaca 3 050815 050915 0  NR M  

4 67 4 43 18 Fagus 
moesiaca 4 050815 050915 0  NR M  

5 67 4 43 18 Fagus 
moesiaca 5 050815 050915 0  NR M  

6 67 4 43 18 Fagus 
moesiaca 6 050815 050915 0  NR M  

7 67 4 46 18 Fagus 
moesiaca 7 050815 050915 0  NR M  

8 67 4 46 18 Fagus 
moesiaca 8 050815 050915 0  NR M  

9 67 4 46 18 Fagus 
moesiaca 9 050815 050915 0  NR M  

10 67 4 51 18 Fagus 
moesiaca 10 050815 050915 0  NR M  

11 67 4 51 18 Fagus 
moesiaca 11 050815 050915 0  NR M  

12 67 4 51 18 Fagus 
moesiaca 12 050815 050915 0  NR M  

13 67 4 57 18 Fagus 
moesiaca 13 050815 050915 0  NR M  

14 67 4 57 18 Fagus 
moesiaca 14 050815 050915 0  NR M  

15 67 4 57 18 Fagus 
moesiaca 15 050815 050915 0  NR M  
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�/$!�  89. XX 2004.(LTF) +�	#���  	�����"�   -�����  	
  	�	��  – �	���  ,	��  
Table 89. XX 2004.(LTF) Scoring of ozone-induced injuries – Mokra Gora 

 
��
��  ��	�  
Sequence 
number 

 
0	
  
�����  

Country code 

 
 a-��  ��	�  
Plot number 

 
��	�  ������  
Tree number 

 
0	
  �����  

Tree 
species 
code 

���-��  
�����  �����  

Scientific name of 
tree species 

 
��	���  ��	�  

Sample 
number 

 
�����  

�� 	��	��"�  Date 
sampling 

 
�����  

�������  Date 
analysis 

8�	�	
��"�  
	�� .-�����  % 

injury  
 of the current year 

needles % 

+�	��	�	
��"�  	�� . 
-����� % 

injury of the last year 
needles % 

 
%�����  

������  � �	���  
Validated 

 
��-��  


�����	��"�  Type 
of validation 

 
8�����  

	������#� ��  
Other 

observations 

1 67 5 153 134 Pinus sylvestris 1 230715 280815 0 0 NR M  

2 67 5 153 134 Pinus sylvestris 2 230715 280815 0 0 NR M  

3 67 5 153 134 Pinus sylvestris 3 230715 280815 0 0 NR M  

4 67 5 157 134 Pinus sylvestris 4 230715 280815 0 0 NR M  

5 67 5 157 134 Pinus sylvestris 5 230715 280815 0 0 NR M  

6 67 5 157 134 Pinus sylvestris 6 230715 280815 0 0 NR M  

7 67 5 283 134 Pinus sylvestris 7 230715 280815 0 0 NR M  

8 67 5 283 134 Pinus sylvestris 8 230715 280815 0 0 NR M  

9 67 5 283 134 Pinus sylvestris 9 230715 280815 0 0 NR M  

10 67 5 300 134 Pinus sylvestris 10 230715 280815 0 0 NR M  

11 67 5 300 134 Pinus sylvestris 11 230715 280815 0 0 NR M  

12 67 5 300 134 Pinus sylvestris 12 230715 280815 0 0 NR M  

13 67 5 322 134 Pinus sylvestris 13 230715 280815 0 0 NR M  

14 67 5 322 134 Pinus sylvestris 14 230715 280815 0 0 NR M  

15 67 5 322 134 Pinus sylvestris 15 230715 280815 0 0 NR M  
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18. �
������
�  ������
�   

 

+������  ��  
�'�����  ��	  
���	
�-��  ����  
������� . +�������  #��  ����"�  ���������  
�������  
��  ��	��
���#����	�  ��-��  ���	 -�  2 ��  
�  ��  �
	�����  
�  
	����  
	
�#�  	  
�������  �  
���	��  ���	  ��  ����	  
�����	 . ���	  �  ��  -�����  
�	6�  	
�	��	  
	������  �	��  
�������  ��	��
���#�����  ��-��  (ICP Forests Manual. 
2010).   

+���  
�����  �������  ��  ��	��
���#����	�  
��-��  ���	�  2 �	��  ��  ������  ��  0	
�	����  �������  ��  
2010.�	
��� .  +����  �������  ICP Forests 
�����  
�������  ����  ��  �����  
���  �	
��� . 	
�	��	  �  	�	�  
���-���  2015.�	
��� . 

0�	  �  
��
6	
�	�  
���  �������   ��  
�����  
���6  �������  ��  
	�
��#���  ��  
�	#���  ���"�  �����  
(++ 2) �  
�������  -���  ��  
����  
��-���  ����  	
  
5.0#� . ���
�	  ��  
�������	  27 �������  ���-�  (Picea 
abies.L).   

��  
	�������  ��������  ��  ������  ���
���  
�����#�	��  �������� : 

·  
��-���  ��  
���	�  ������  (�������	  
��  

��-���� . ��  ������  ������  �  ��  ������  ��
�
� ) 

·  ������  �������  
·  ������  �����  ������� ; 

   
�  �������  90 �  91  
��������  ��  	��	���  


	
�#�  	  
	������  �  
	
�#�  	  
�������  
	������  
����"��  ��  
��#���  ���	 -�  2 0	
�	��� . 

18. INCREMENT MEASUREMENTS 
 
 

Increment is defined as periodic tree growth. The 
primary goal of the increment measurements on the Level 
II sample plot was to obtain data on growth and increment 
for each individual tree and for the whole surface area of 
the sample plot (ICP Forests Manual. 2010).   

The first tree measurements on the Level 2 
sample plot on Kopaonik were conducted in 2010. 
According to ICP Forests Manual, these measurements 
are performed every five years, which means that 2015 
was the next scheduled year.  

As in the previous case, all trees on the subplot 
established for the crown condition assessments (SSP 2) 
whose dbh were above 5.0 cm were used for the 
measurements of forest estimation elements. A total 
number of 27 spruce trees (Picea abies.L) were measured. 

The following forest estimation elements were 
measured: 

·  diameter at breast height (two cross 
diameters, with the north and the west 
aspect) 

·  tree height 
·  tree crown height; 

 
Tables 90 and 91 present the basic data on the 

plot and the data on the increment measured on the Level 
2 sample plot on Kopaonik.  

 

 
 
T�/$!�  90. �� 2013.(PLI)  +	
�#�  	  
��#���  �	������	�  ��  
������  �  
���	�  – 0	
�	�	�  
Table 90. �� 2013.(PLI)  Data on the plot used for the growth and increment measurements - Kopaonik 
 

��
��  ��	� / 
Sequence 
number 

 

Ko
  
����� / 
State code 

 

��	�  
��#��� / 
Plot number 

 

�����  	#��� / 
Assessment 

date 
 

,�	���'���  
������ / 
Latitude 

 

,�	���'���  

����� / 

Longitude 
 

+	������  

	

��#���  

(h� ) 
Subplot area 

(ha) 
 

��	�  �������  
��  
��#���  

/ 
Number of 
trees on the 

plot 
 

8�����  
��
���"� / 

Other 
observations 

 

1 67 2 18.06.2015 +43017'30" +20048'50" 0.064 27  
 
 
Ta/$!�  91. �� 2013. (IPM) ��'	���#���  	  
�������  - 
���	
�-��  ����"�  – 0	
�	�	�  
Table 91. �� 2013. (IPM) Data on increment – periodic measurements – Kopaonik 

��
��  ��	�  
 

��	�   

��#���   

��	�  
������  

 

%����  
 

+��-���  1 
(#� ) 

 

+��-���  2 
(#� )) 

%�����  
(� ) 

 

������  
��	�"� (� ) 

 

�	��������  
�������  

 

8�����  ��
���"�  
 

1 2 75 118 34.6 34.4 23.8 11.8 01  
2 2 76 118 39.0 41.6 26.8 17.0 01  
3 2 78 118 60.6 62.7 28.4 16.4 01  
4 2 79 118 44.4 49.6 26.3 12.1 01  
5 2 80 118 43.3 49.2 26.6 14.8 01  
6 2 85 118 54.5 55.5 28.1 19.4 01  
7 2 86 118 35.5 38.3 24.1 12.9 01  
8 2 87 118 20.3 22.1 15.6 7.5 01  
9 2 88 118 22.5 23.8 20.1  38 ����	 /Dead 
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��
��  ��	�  
 

��	�   

��#���   

��	�  
������  

 

%����  
 

+��-���  1 
(#� ) 

 

+��-���  2 
(#� )) 

%�����  
(� ) 

 

������  
��	�"� (� ) 

 

�	��������  
�������  

 

8�����  ��
���"�  
 

10 2 91 118     38 �������	 /Uprooted 
11 2 92 118 24.2 26.0 23.2 10.3 01  
12 2 93 118 50.4 52.6 29.4 16.4 01  
13 2 94 118 23.0 24.8 21.7 13.2 01  
14 2 95 118 37.8 37.8 28.0 13.5 01  
15 2 96 118 45.0 44.3 28.6 15.4 01  
16 2 97 118 51.1 53.0 27.1 15.8 01  
17 2 98 118 59.3 56.5 26.3 13.4 01  
18 2 113 118 30.4 30.4 22.6 10.2 01  
19 2 114 118 36.5 37.0 21.7 9.1 01  
20 2 115 118 35.0 36.0 22.9 13.2 01  
21 2 117 118 47.4 47.0 23.5 12.9 01  
22 2 118 118 29.5 29.7 25.3 12.3 01  
23 2 119 118 19.0 18.7 19.3  38 ����	 /Dead 
24 2 120 118 40.1 42.0 27.8 12.6 01  
25 2 121 118 41.9 40.5 24.2 10.1 01  
26 2 124 118 40.2 40.8 27.4 12.6 01  
27 2 125 118 22.1 22.2 15.1  38 ����	 /Dead 

 

������  
��-��#�  ����6  �������  �����  ��  	
  
20.3 #�  
	  62.7 #� . %�����  ����6  �������  ��  

	�
��#���  �����  ��  	
  15.6 �  
	  29.4 � . �  
�����  
��	�"�  	
  7.5 �  
	  19.4 � .  

The measured diameters of living trees ranged 
from 20.3 to 62.7 cm. The height of living trees on the 
subplot ranged from 15.6 m to 29.4 m and the crown 
height from 7.5 m to 19.4 m. 

 

 

  
19. ��
���������  ����
��
�   

 
$�  
����"�  ����	�	�	����  �  #���  
	����"�  

���������  	  ����	����������  ���	����  �  2015. 
�	
���  ��  	���
���  
��#�����  ���	�  2 �	�������  ��  

	
�#�  ��  ����	�	�	���6  �����#�  7���  ��6 , 
$�����	�  �  0	
�	���  ��
����-�	�  
6�
�	����	�	�	��	�  ���	
�  ��
������  ������  �  
���	������  ����	�	�	���  �����#�  �	��  ��  
	��������  
��  	���
�	�  
	��  ���	�  2 ��  0	
�	���� . 
+	�	��������	�	�	���6  �����#�  	����������  
��
�����������  ����	�	�	���  
	
����  
����  ICP 
Forests.  

8
  ����	�	�	���6  
	
�����  �	�	�  2015. 
�	
���  
������  ��  	�������  
��������  �  �	  
�
�����  
(PR), ���
�������  (2 ), ���������  �����  ���
�6�  (RH), 
������  �����  (WS), 
����#  �����  (WD) �  �	�����  
��
���#���  (SR). 

19. METEOROLOGICAL OBSERVATIONS 
 

Meteorology measurements, the aim of which 
was to describe microclimate conditions in 2015, used 
data from the meteorological stations Crni Vrh, 
Zlatibor and Kopaonik of the Republic 
Hydrometeorological Service of Serbia and the 
automatic weather station installed on the Level II 
sample plot on Kopaonik.  The position of the 
meteorological stations ensured representative 
meteorological data in accordance with ICP Forests. 

Meteorological measurements in 2015 
included the following mandatory parameters: 
precipitation (PR), air temperature (AT), relative 
humidity (RH), wind speed (WS), wind direction 
(WD) and solar radiation (SR). 
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�/$!�  92. �
����  0�����	�	���6  �����#�  
Table 92. List of weather stations 

��
��  
��	� / 

Sequence 
number 

�����#� / 

Weather station 

,	
���  
	�����"� / 

Established 
in 

%����  �����#� / 

Type of station 

,�	���'���  
������ / 

Latitude 

,�	���'���  

����� / 
Longtude 

��
�	����  
������ / 

Altitude 

1 0	
�	��� /Kopaonik 1949 0�����	�	��� /Weather 430 17¢ 200 48¢ 1710 

2 
2��	������  

0	
�	��� /Automatic 
Kopaonik 

2010 0�����	�	��� /Weather 43017¢ 30¢¢ 200 48¢ 50¢¢ 1712 

3 7���  ��6 /Crni Vrh 1941 0�����	�	��� /Weather 440 07¢ 210 57¢ 1037 

4 $�����	� /Zlatibor 1966 0�����	�	��� /Weather 430 44¢ 190 43¢ 1028 

 

 
�!�#�  348. ����	�	�	���  �����#� , 0	
�	���  <�
�	����	�	�	��	�  ���	
�  ��
������  ������  

    Figure 348. Weather station Kopaonik Hydrometeorological Service of  The Republic of Serbia 

 

 

�!�#�  349. ����	�	�	���  �����#�  ��  ���	������  ����"�  ����	���������6  
���	�� , 8���
�	  
	��  ���	�  2, 0	
�	���  

Figure 349. Weather station for automatic measurements of microclimatic conditions, 
Level II sample plot Kopaonik  
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+����  
	
�#���  ��  ����	�	�	���  �����#�  
0	
�	���  <�
�	����	�	�	��	�  ���	
�  ������  
���
"�  ����-��  ���
�������  ���
�6������  
�������  
�	
��"�  �	� , "�6	��  ���
�	���  �����  	
  '�������  

	  ����  
	�  
����  �����  �	
���  	
�
��� .��������  ��  
����#  ���  �	
  �	��  ��  ���
"�  ����-��  ���
�������  
���
�6�����  	
  ���
"�  ����-��  ���
�������  
���
�6�  �  �������  ��	  	
���
�  	
  �����	
��"��  

�	����  (1981-2010). 

���
"�  �	
��"�  ���
�������  ���
�6�  �  
2015. �	
��� , ��	  �  �  2014. �	
��� , ���	��  5.0°C ��	  
��  ����  ��  1.4°C 	
  �����	
��"��  
�	����  (1981-
2010). ���6��
����  ����#  ��  '������  ��  ���
"�  
����-�	�  ���
������	�  ���
�6�  	
  -4.6°C, �  
����	
����  ���  ��  ���
"�  ����-�	�  ���
������	�  	
  
15.5°C. 

,	
��"�  ��
����
�  �	����"�  ���
"�  
����-��6  ���
�������  ���
�6�  ���	��  20.1°C. 

2����������  ��  �  ���
"�  ����-��  
����������  �  ���
"�  ����-��  ���������  
���
�������  ���
�6� . ���
"�  ����������  
���
�������  ����	
�����  ����#�  ����  ���	��  20.2°C, �  
���6��
�����  '������� -1.4°C. ���
"�  ���������  
���
�������  ���
�6�  ����	
�����  ����#�  ����  ��  
10.6°C, �  ���6��
�����  '������� -8.0°C. ���
"�  
�	
��"�  ���������  ���
�������  ���	��  1.2°C, �  
���
"�  �	
��"�  ����������  ���
�������  ��  9.0°C 
��	  ��  ����  	
  �����	
��"��  
�	����  (1981-2010). 

,	
��"�  ��
����
�  �	����"�  ���
"�  
����-��6 , ���
"�  ����������6  �  ���
"�  
���������6  ���
�������  �  2015.�	
���  ��  ����  �  
	
�	��  ��  2014. �	
��� . 

�  ������   93  
���  ��  ���
"�  ����-�� , ���
"�  
���������  ����-�� , ���
"�  ����������  ����-�� , 
���
"�  �	
��"�  ���
�������  ���
�6�  ��	  �  "�6	��  
��
����
�  ��  0�  0	
�	���  �  2015.�	
��� . 

��  ���'��	��  10 ��  
�������  "�6	�  �	
��"�  
�	� . 

According to the data obtained from the weather 
station Kopaonik, which belongs to the 
Hydrometeorological Service of Serbia, mean monthly 
air temperatures had a regular annual flow. Their values 
were rising from January to August and then had a 
decreasing trend towards the end of the year. The 
exception was the month of July when the mean 
monthly air temperature was higher than the mean 
monthly air temperature in August, which deviates from 
the long-term average (1981-2010).  

The mean annual air temperature in 2015 was 
the same as in 2014 and amounted to 5.0°C, which was 
1.4 °C above the long-term average (1981-2010). The 
coldest month was February with the mean monthly air 
temperature of -4.6°C, and the hottest July with the 
mean monthly air temperature of 15.5°C. 

The annual amplitude of mean monthly air 
temperature fluctuations was 20.1°C. 

The mean monthly maximum and the mean 
monthly minimum air temperatures were also analyzed. 
The mean maximum air temperature of the hottest 
month (July) was 20.2°C and it was -1.4°C in the coldest 
month (February). The mean minimum air temperature 
of the hottest month (July) was 10.6°C and it was -8.0°C 
in the coldest month (February). The mean annual 
minimum temperature was 1.2°C, and the mean 
maximum temperature amounted to 9.0°C, which was 
above the long-term average (1981-2010). 

The annual amplitude of mean monthly, mean 
monthly maximum and mean monthly minimum air 
temperature fluctuations was higher compared to 2014. 

Table 93 shows mean monthly, mean monthly 
minimum and mean monthly maximum air temperatures 
and their amplitudes for WS Kopaonik in 2015. 

Graph 10 shows their annual flow. 
 

 
 
 

�/$!�  93. ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-�� , ���
"�  �	
��"�  �  
��
����
�  ���
�������  ���
�6�  (0� ) - 0�  0	
�	��� , 2015.�	
  
Table 93. Mean monthly, mean monthly minimum,  mean monthly maximum, mean annual temperatures and  
amplitudes of air temperatures (0C) - WS Kopaonik, 2015 

 I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

2�
����
� / 
Amplitude 

  �� /T mean -3.8 -4.6 -3.1 0.9 8.6 10.4 15.5 15.1 11.4 5.6 3.5 0.1 5.0 20.1 

T ��  ��� /T meam min. -6.6 -8.0 -6.1 -3.0 4.1 6.4 10.6 10.8 7.9 2.5 -0.2 -3.8 1.2 18,8 

T ��  ���� /T mean max. -0.7 -1.4 0.1 5.2 13.2 14.3 20.2 19.6 15.3 9.5 8.2 4.9 9.0 21.6 
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�&�"�#�  10.   ,	
��"�  �	�  ���
�������  ���
�6�  ��  0 .� . 0	
�	���  – 2015.�	
 . 
Graph 10. Annual air temperature flow for the WS Kopaonik in 2015 

 

,	
��"�  ����  
�
�����  �  2015. �	
���  
��0�  0	
�	���  ���	��  955.2 ��  ��	  ��  ��  387 ��  
����  ���	  �  2014.�	
���  �  ��  29 ��  ����  	
  
�����	
��"�  
�	���  (1981-2010). ����#  ��  
������	�  ����-�	�  ���	�  
�
�����  ��  ����  ��  
133.1�� , �  ������	�  ���  ��  �����	�  
�
�����  	
  
16.7 �� .  

��  ���'��	��  11  
��
��������  ��  ����-��  
����  
�
�����  ��  0�������	�  �����#�  0	
�	���  �  
2015 �	
��� . 

The annual sum of precipitation in 2015 
measured at WS Kopaonik was 955.2 mm. It was 387 
mm less rainfall than in 2014 and 29 mm below the 
long-term average. March was the month with the 
highest monthly sum of precipitation of 133.1 mm and 
July with the lowest sum of 16.7 mm. 

Graph 11 shows the monthly rainfall totals 
measured at the weather station Kopaonik in 2015. 

 
 
 

�/$!�  94.   ���
"�  ����-��  �  �	
��"�  �	��-���  
�
�����  (�� ) - 0�  0	
�	��� , 2015.�	
  
Table 94. Mean monthly and annual sum of precipitation (mm) – WS Kopaonik, 2015 

I II III IV V VI VII VIII IX X XI XII 
,	
��"� / 

Annual 

108.2 91.0 133.1 85.3 112.9 96.4 16.7 58.0 59.0 112.9 62.7 19.0 955.2 
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�&�"�#�  11.  ����-��  ����  
�
�����  ��  0 .�  0	
�	��� – 2015.�	
 . 
Graph 11. Monthly sum of precipitation for the WS Kopaonik in 2015 

 
 

�  ������   95 
���  ��  ���
"�  ����-�� , ���
"�  
���������  ����-�� , ���
"�  ����������  ����-��  �  
���
"�  �	
��"�  ���
�	���  ���������  �����	��  
���
�6�  ��  0�  0	
�	���  �  2015.�	
��� . 

��  ���	�  ���
"�6  ����-��6  ���
�	���  0�  
0	
�	���  ��  ������  �  �����	����  ������	  �����	�  
���
�6�  (75% - 90%). 

Table 95 shows mean monthly, mean 
monthly minimum, mean monthly maximum and 
mean annual values of air humidity measured at 
WS Kopaonik in 2015. 

In terms of mean monthly values, WS 
Kopaonik is in the category of moderately humid 
air (75% - 90%). 

 

 

�/$!�  95.   ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-��  �  ���
"�  �	
��"�  
���������  �����	��  ���
�6�  (%) - 0�  0	
�	��� , 2015.�	
  
Table 95. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual air humidity (%) – WS 
Kopaonik, 2015 

 I II III IV V VI VII VIII IX X XI XII ,	
��"�  

��� . ����  �� / 
Relative humidity, mean 

89 87 91 83 83 87 77 75 81 89 72 75 82 

��� . ����  ��  ��� / 
 Relative humidity,mean min 

79 77 80 63 63 70 56 59 67 71 57 54 66 

��� . ����  ��  ���� /  
Relative humidity, mean max 

96 95 97 98 99 99 94 89 94 98 88 92 95 
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�!�# $ 350 �  351. ����	�	�	���  �����#� , 7���  ��6  <�
�	����	�	�	��	�  ���	
�  ��
������  ������  
Figure 350 and 351. Weather station Crni Vrh, Hydrometeorological Service of the Republic of Serbia 

 
 

0�	  ��	  ��  
�������	  �  ������  96 �  ��  
���'��	��  12 �  ��  0�  7���  ��6  ���
"�  ����-��  
���
�������  ���
�6�  �����  
�������  �	
��"�  �	� , 
	
�	��	  "�6	��  ���
�	���  �����  	
  '�������  
	  
����  �  �����  	
�
���  
	  
�#����� .��������  ��  ����#  
�	������  �	
  �	��  ��  ���
"�  ����-��  ���
�������  
���
�6�  ����  	
  ���
"�  ����-��  ���
�������  
���
�6�  �  	��	���  ��	  	
���
�  	
  �����	
��"��  

�	����  (1981-2010). 

���
"�  �	
��"�  ���
�������  ���
�6�  ��  
0�  7���  ��6  ���	��  8.1°C ��	  ��  ��  0.6°C ����  	
  
���
"�  �	
��"�  ���
�������  �  2014. �	
���  �  
2.7°C 	
  �����	
��"��  
�	����  (1981-2010). 
���6��
����  ����#  ��  '������  ��  ���
"�  ����-�	�  
���
������	�  ���
�6�  	
  -3.1°C, �  ����	
����  ���  ��  
���
"�  ����-�	�  ���
������	�  	
  20.1°C. 

,	
��"�  ��
����
�  �	����"�  ���
"�  
����-��6  ���
�������  ���
�6�  ���	��  23.2°C ��	  
��  ��  4.7°C ����  	
  �	
��"�  ��
����
�  �	����"�  
���
"�  ����-��6  ���
�������  �  2014 .�	
���  �  
2.7°C 	
  �����	
��"��  
�	����  (1981-2010).  

���
"�  ����-��  ����������  ���
�������  
����	
�����  ����#�  ����  ���	��  25.1°C, �  
���6��
�����  '�������  -0.2°C.���
"�  ����-��  
���������  ���
�������  ���
�6�  ����	
�����  ����#�  
����  ��  16.1°C, �  ���6��
�����  '�������  ��  -5.3°C. 
���
"�  �	
��"�  ���������  ���
�������  ���	��  
5.1°C��	  ��  ����  ��  1.7°C 	
  �����	
��"��  

�	����  (1981-2010), �  ���
"�  �	
��"�  
����������  ���
�������  ���	��  11.9°C ��	  ��  
���	*�  ����  ��  1.1°C 	
  �����	
��"��  
�	����  

As shown in Table 96 and Graph 12, the mean 
monthly air temperatures on the WS Crni Vrh also had 
a regular annual flow, i.e. their values were rising from 
January to August and then showed a decreasing trend 
towards December. The exception was the month of 
November when the mean monthly air temperature was 
higher than the mean monthly air temperature in 
October, which deviates from the long-term average 
(1981-2010). 

The mean annual air temperature at WS Crni 
Vrh was 8.1°C, which was 0.6°C below the mean 
annual air temperature in 2014. February was the 
coldest month with the mean monthly air temperature 
of -3.1°C, and July was the hottest with the mean 
monthly air temperature of 20.1°C. 

The annual amplitude of mean monthly air 
temperature fluctuations was 23.2°C which was 4.7°C 
higher than the annual amplitude of mean monthly air 
temperature fluctuations in 2014 and 2.7°C above the 
long-term average (1981-2010). 

The mean monthly maximum air temperature 
of the hottest month (July) was 25.1°C and it was -
0.2°C in the coldest month (February).The mean 
monthly minimum air temperature of the hottest month 
(July) was 16.1°C and it was -5.3°C in the coldest 
month (February). The mean annual minimum 
temperature was 5.1°C, which was 1.7°C above the 
long-term average (1981-2010) and the mean annual 
maximum temperature amounted to 11.9°C, which was 
also above the long-term average (1981-2010) by 
1.1°C. 
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(1981-2010). 
,	
��"�  ��
����
�  �	����"�  ���
"�  

����������  �  ���
"�  ���������  ���
�������  �  
2015.�	
���  ��  ����  �  	
�	��  ��  2014. �	
���  �   
�����	
��"��  
�	����  (1981-2010). 

The annual amplitude of mean maximum and 
mean minimum air temperature fluctuations was in 
2015 was a bit higher compared to 2014 and the long-
term average (1981-2010). 
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�&�"�#�  12.   ,	
��"�  �	�  ���
�������  ���
�6�  ��  0 .� . 7���  ��6  – 2015.�	
 . 
Graph 12. Annual air temperature flow for the WS Crni vrh in 2015 

  
 

�/$!�  96. ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-�� , ���
"�  �	
��"�  �  
��
����
�  ���
�������  ���
�6�  (0� ) - 0�  7���  ��6 , 2015.�	
 . 
Table 96. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and air 
temperature amplitudes (0� ) – WS Crni Vrh, 2015 

 I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

2�
����
� / 
Amplitude 

  �� / 
T mean -1.3 -3.1 0.5 6.4 13.0 15.0 20.1 19.3 14.2 5.6 5.9 1.6 8.1 23.2 

T ��  ��� / 
T mean min. -4.2 -5.3 -1.7 2.5 9.6 11.7 16.1 15.7 11.3 3.6 3.0 -0.8 5.1 21.4 

T ��  ���� / 
T mean max. 1.4 -0.2 3.6 11.9 17.0 19.1 25.1 23.8 18.2 8.4 9.7 5.0 11.9 25.3 

 
,	
��"�  ����  
�
�����  �  2015. �	
���  ��  

0�  7���  ��6  ���	����  ��  765 ��  ��	  ��  ��   372 ��   
����  �  	
�	��  ��  2014.�	
���  �  ��  4 ��  ����  �  
	
�	��  ��  �����	
��"�  
�	���  (1981-2010). 

�����"�  �	��-���  
�
�����  ����������  ��  �  

�#�����  (4.2 �� ) �  �������  �  	��	���  (141.5 �� ).  

��  ���'��	��  13  
��
��������  ��  ����-��  
����  
�
�����  ��  0�������	�  �����#�  7���  ��6  �  
2015 �	
���  

The annual rainfall total in 2015 measured at 
WS Crni Vrh was 756 mm, which was 371 mm lower 
than in 2014 and 4 mm below the long-term average 
(1981-2010). 

 December was the month with the lowest 
monthly sum of precipitation of 4.22 mm and October 
with the highest sum of 141.5 mm. 

Graph 13 shows the monthly rainfall totals 
measured at the weather station Crni Vrh in 2015. 
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�&�"�#�  13  ����-��  ����  
�
�����  ��  0 .�  7���  ��6  – 2015.�	
 . 
Graph 13. Monthly sum of precipitation for the WS Crni Vrh in 2015 

 
 


�/$!�  97.   ���
"�  ����-��  �  �	
��"�  �	��-���  
�
�����  (�� ) - 0�  7���  ��6 , 2015.�	
  
Table 97. Mean monthly and annual sum of precipitation (mm) – WS CrniVrh, 2015 

I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

58.6 52.5 73.8 55.3 71.7 62.9 10.1 65.7 116.9 141.5 51.5 4.2 764.7 

 
 

�  ������  98 
���  ��  ���
"�  ����-�� , ���
"�  
���������  ����-�� , ���
"�  ����������  ����-��  �  
���
"�  �	
��"�  ���
�	���  ���������  �����	��  
���
�6�  ��  0�  7���  ��6  2015.�	
��� . 

Table 98 shows mean monthly, mean monthly 
minimum, mean monthly maximum and mean annual 
values of air humidity measured at WS Crni Vrh in 
2015. 

 


�/$!�  98. ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-��  �  ���
"�  �	
��"�  
���������  �����	��  ���
�6�  (%) - 0�  7���  ��6 , 2015.�	
  
Table 98. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) – 
WS CrniVrh, 2015 

 I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

��� . ����  �� / 
Rel.humidity mean 86 90 85 65 75 73 61 63 80 89 71 77 76 

��� . ����  ��  ��� /  
Rel.humidity mean min. 

75 82 72 46 58 58 44 49 67 80 54 58 62 

��� . ����  ��  ���� /  
Rel.humidity mean max. 95 97 95 84 91 87 77 75 91 94 87 90 89 

 
 

��  ���	�  ���
"�  ����-��6  ���
�	���  �  0�  
7���  ��6  ��  ������  �  �����	����  ������	  �����	�  
���
�6�  (75% - 90%). 

In terms of mean monthly values, WS Crni 
Vrh is in the category of moderately humid air (75% 
- 90%). 
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�!�#�  352. ����	�	�	���  �����#� , 
$�����	�  <�
�	����	�	�	��	�  ���	
�  

��
������  ������  
Figure 352. Weather station Zlatibor,  

Hydrometeorological Service of the Republic of Serbia 
 

+����  
	
�#���  ��  0�  $�����	�  ���
"�  
����-��  ���
�������  ���
�6������  
�������  
�	
��"�  �	� , "�6	��  ���
�	���  �����  	
  �������  
	  
����  
	�  
����  �����  �	
���  	
�
��� . 

�  ������  99 
���  ��  ���
"�  ����-�� , ���
"�  
���������  ����-�� , ���
"�  ����������  ����-�� , 
���
"�  �	
��"�  ���
�������  ���
�6�  ��	  �  "�6	��  
��
����
�  ��  0�  $�����	�  �  2015 �	
��� .���
"�  
�	
��"�  ���
�������  ���
�6�  ��  0�  $�����	�  
���	��  8.9°C ��	  ��  ����  ��  0.2°C 	
  ���
"�  
�	
��"�  ���
�������  �  2014. �	
���  �  ����  ��  1.2°C 
	
  �����	
��"��  
�	����  (1981-2010). 

���6��
����  ����#  ��  '������  ��  ���
"�  
����-�	�  ���
������	�  ���
�6�  	
  -0.8°C, �  
����	
����  ���  ��  ���
"�  ����-�	�  ���
������	�  	
  
20.6°C. 

,	
��"�  ��
����
�  �	����"�  ���
"�  
����-��6  ���
�������  ���
�6�  ���	��   21.4°C ��	  ��  
��  3.9°C ����  	
  �	
��"�  ��
����
�  �	����"�  
���
"�  ����-��6  ���
�������  �  2014.�	
���  �  ��  
1.8°C 	
  �����	
��"��  
�	����  (1981-2010).  

���
"�  ����-��  ����������  ���
�������  
����	
�����  ����#�  ����  ���	��  26.3°C, �  
���6��
�����  '�������  3.7°C. ���
"�  ����-��  
���������  ���
�������  ���
�6�  ����#�  ����  ��  
15.0°C, �  ���6��
�����  '�������  ��  -4.1°C. ���
"�  
�	
��"�  ���������  ���
�������  ���	��  4.8 °C, ��	  
��  ����  ��  0.9°C 	
  �����	
��"��  
�	����  (1981-
2010), �  ���
"�  �	
��"�  ����������  ���
�������  

According to the data obtained from the weather 
station Zlatibor, mean monthly air temperatures had a 
regular annual flow. Their values were rising from 
January to August and from August they had a 
decreasing trend towards the end of the year 

Table 99 shows mean monthly, mean monthly 
minimum, mean monthly maximum, mean annual 
temperatures and air temperature amplitudes measured 
at WS Zlatibor in 2015. The mean annual air 
temperature at WS Zlatibor was 8.9°C, which was 0.2°C 
below the mean annual air temperature in 2014 and 
1.2°C above the long-term average (1981-2010). 

 February was the coldest month with the mean 
monthly air temperature of -0.8°C and July was the 
hottest with the mean monthly temperature of 20.6°C. 

The annual amplitude of mean monthly air 
temperature fluctuations was 21.4°C, which was 3.9°C 
higher than the annual amplitude of mean monthly air 
temperature fluctuations in 2014 and 1.8°C above the 
long-term average (1981-2010). 

The mean monthly maximum air temperature of 
the hottest month (July) was 26.3°C and it was 3.7°C in 
the coldest month (February). The mean monthly 
minimum air temperature of the hottest month (July) 
was 15.0°C and it was -4.1°C in the coldest month 
(February). The mean annual minimum temperature was 
4.8°C, which was 0.9°C above the long-term average 
(1981-2010) and the mean annual maximum temperature 
amounted to 11.9°C, which was 0.9°C above the long-
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���	��  11.9°C ��	  ��  ����  ��  0.9°C 	
  
�����	
��"��  
�	����  (1981-2010). 

,	
��"�  ��
����
�  �	����"�  ���
"�  
����������6  �  ���
"�  ���������6  ���
�������  �  
2014.�	
���  ��  ����  �  	
�	��  ��  2014. �	
���  �    
�����	
��"�  
�	���  (1981-2010). 

term average (1981-2010). 
The annual amplitude of mean maximum and 

mean minimum air temperature fluctuations was in 2015 
a bit higher compared to 2014 and the long-term average 
(1981-2010). 
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�&�"�#�  14.,	
��"�  �	�  ���
�������  ���
�6�  ��  0 .� . $�����	�  – 2015.�	
 . 
Graph 14. Annual air temperature flow for the WS Zlatibor in 2015 

 

�/$!�  99.   ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-�� , ���
"�  �	
��"�  �  
��
����
�  ���
�������  ���
�6�  (0� ) - 0�  $�����	� , 2015.�	
  
Table99. Mean monthly, mean monthly minimum, mean monthly maximum, mean annual temperatures and 
amplitudes of air temperatures (0� ) – WS Zlatibor, 2015 

 I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

2�
����
� / 
Amplitude 

  �� / 
T mean -0.8 -0.8 1.9 6.6 13.8 15.6 20.6 20.1 15.4 8.8 5.7 0.1 8.9 21.4 

T ��  ��� / 
T mean min. -3.9 -4.1 -1.3 1.6 9.2 10.9 15.0 15.1 11.3 5.9 1.8 -3.6 4.8 19.2 

T ��  ���� / 
T mean max. 2.8 3.7 6.1 12.0 19.0 20.7 26.3 25.9 20.6 13.5 11.3 5.4 13.9 23.5 

 

�  ������  100 
���  ��  ����-��  �  �	
��"�  
����  
�
�����  �  2015. �	
���  ��  0�  $�����	� . 
,	
��"�  ����  
�
�����  ���	����  ��  934.2 ��  ��	  ��  
��   581 ��  ��"�  �  	
�	��  ��  2014.�	
���  �  83 ��  
��"�  �  	
�	��  ��  �����	
��"�  
�	���  (1981-2010). 

����#  ��  ������	�  ����-�	�  ���	�  

�
�����  ��  ���  ��  129.8 �� , �  ������	�  
�#�����  ��  
�����	�  
�
�����  	
  5.0 �� . 

Table 100 shows monthly and annual rainfall 
totals in 2015 measured at WS Zlatibor. The annual 
rainfall total in 2015 measured at WS Zlatibor was 934.2 
mm, which was 581 mm less than the rainfall measured 
in 2014 and 83 mm below the long-term average (1981-
2010). 

 June was the month with the highest monthly 
sum of precipitation of 129.8 mm and December with 
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��  ���'��	��  15 
��
��������  ��  ����-��  
����  
�
�����  ��  0�����	�	��	�  �����#�  $�����	�  
�  2015. 

the lowest sum 5.0 mm. 
Graph 15 shows the monthly rainfall totals 

measured at the weather station Zlatibor in 2015. 
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�&�"�#�  15.  ����-��  ����  
�
�����  ��  0 .�  $�����	�  – 2015.�	
 . 
Graph 15. Monthly sum of precipitation for the WS Zlatibor in 2015 

 
 


�/$!� 100. ���
"�  ����-��  �  �	
��"�  �	��-���  
�
�����  (�� ) - 0�  $�����	� , 2015.�	
  
Table 100. Mean monthly and annual sum of precipitation (mm) – WS Zlatibor, 2015 

I II III IV V VI VII VIII IX X XI XII ,	
��"� / 
Annual 

63.8 80.6 148.4 82.5 43.9 129.8 10 114.5 98.2 91.8 65.7 5.0 934.2 

 
 

�  ������  101 
���  ��  ���
"�  ����-�� , ���
"�  
���������  ����-�� , ���
"�  ����������  ����-��  �  
���
"�  �	
��"�  ���
�	���  ���������  �����	��  
���
�6�  ��  0�  $�����	�  �  2015.�	
��� . 

Table 101 shows mean monthly, mean monthly 
minimum, mean monthly maximum and mean annual 
values of air humidity measured at WS Zlatibor in 2015. 

 

 

�/$!� 101. ���
"�  ����-�� , ���
"�  ���������  ����-�� , ���
"�  ����������  ����-��  �  ���
"�  �	
��"�  
���������  �����	��  ���
�6�  (%) - 0�  $�����	� , 2015.�	
  
Table 101. Mean monthly, mean monthly minimum, mean monthly maximum, and mean annual air humidity (%) – 
WS Zlatibor, 2015 

 I II III IV V VI VII VIII IX X XI XII 
,	
��"� / 

Annual 
��� . ����  �� / 

Rel.humidity mean 84 83 80 68 69 73 64 64 72 83 72 84 75 

��� . ����  ��  ��� / 
Rel.humidity mean min. 71 69 63 45 50 55 45 45 54 65 55 66 57 

��� . ����  ��  ���� / 
Rel.humidity mean max. 95 93 95 89 88 91 83 82 85 93 87 94 90 
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����������  ���
�	���  ���
"�  ����-��  
���������  �����	���  ���
�6�  �������  ��  �  �������  
����#���  ��	  ��  
	���
�#�  �������"��  �����������  
���
�6� . 

��  ���	�  ���
"�  ����-��6  ���
�	���   0�  
$�����	�  ��  �  �����	����  ������	  �����	�  ���
�6�  
(75% - 90%). 

 
�  ��������  �  2�����  5 
���  ��  	��	���  


	
�#�  	  ����	�	�	����  �����#���  �  
����	�	�	���  
	
�#�  ��  ����	�	�	���6  �����#�0�  
0	
�	��� , 2�  0	
�	��� , 0�  7���  ��6  �  0�  
$�����	� , �  2�  9�����  ,	�� . 

The maximum values of the mean monthly 
relative air humidity occurred in the winter months as a 
result of the lower air temperatures. 

In terms of mean monthly values, WS 
Zlatibor is in the category of moderately humid air 
(75% - 90%). 

 
The tables in Annex 5 present the basic data on 

the weather stations and meteorological data obtained at 
the WS Kopaonik, AWS Kopaonik, WS Crni Vrh, WS 
Zlatibor,  and AWS Fruška Gora.  
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 ITS EFFECTS ON FOREST ECOSYSTEMS IN SERBIA   

FOREST CONDITION MONITORING  
 

 

����  II 

LEVEL II 
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-  ��  ��  ���� ��  ����   �  � .� . ���
�����  #�2  �<�#�  
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20. ��������
�  �  �������  ���	�  ��   
�
�����  ��  ���������  �����  
�����  ����
������  

 

��	��	��"�  �����  �  -�����   ��  ��	�"�  
�������  ��  
��#�����  ��  
���  ���	  �	���	�����  
����  ��  ��  
����  �	
��� . +���6	
��  �������  
�������#�	��6  	�����  �������  ��  
��#�����  
��	�  
���	�  �	���	�����  �  ��
����#�  ������  ��������  ��  
2003. �  2004. �	
���  
�����	�  �����	�����"�  
�����  ��-���  
��	�  ���	� . 8��	���  #��  �������  
�������#�	��6  	�����  ��  ����*���"�  
	
�����  
������6  ��  ���������  ��6����  �������  ���  
���
�������  ���������  ��6����  ���	����  
�
  
������	���  ������� , �  ���	*�  �	��  
	��-���  ���#��  
����*�"�  ���
�6�  ��  ���"�  ���� . %��	��  
�	�#�����#���  ����6  6�������6  ���������  �  �����  �  
-�������  �	��  ����  �  ��������  ���	�	�  ���	�  
����*�"�  ���
�6� . +	��
  �	��  ��6����  �����	�  

�����  ���  ������  ���-��  ��  
������  �������  �  
"�6	��  �
	�	��	��  
�  �����  
	
����  
��	��"�  
��
	�	���6  '���	��  ��	��-��  �  ���	��-��  
���	
� . 
$�	�  ����
��	�  6�������  �������  �����  �  -�����  ��  
	
  �����	�  ���-���  ��  
������	  ����-�"�  ���������  
�	���	�����  ���"�  ���� .  

��  
��#�����  
��	�  ���	�  ��  
�����	�  
"�6	��  �������#���  �������	  	��������"�  
	  
��  
�������  ������  �����  
�����  ��  �	��6  ��  �����  
��	�#� . ��	��	��"�  �������#�	��6  	�����  ��  13 

��#���  
��	�  ���	�  �	���	�����  �  2+  %	��	
���  
�������	  ��  �  
���	
�  	
  21. 07. 2015. 
	  06. 07. 
2015. ��	��	��"�  ��  �����	  
	�	��  „ ������	
���6  
������ “ ���  ���
�"��  ����-�#�  
	�	��  �	��-��  

���� . ���
����  ��	�#�  ��  �
��	����  ��  ��-��  

��
��*��  �
�����	�  �  
������  �  ���	���	����  
���������  ��  �������	  ��������	  �  ���	���  
���
���  ��  ������� .  

���������  �������  
��������  ��  �  ����
���  
��������  672005.PLF, 672012.F8  �  672012.FO� .  
 

 

20. ANALYSES OF LEAVES SAMPLED ON 
LEVEL ONE MONITORING  SAMPLE PLOTS 

 

 

 Sampling leaves and needles from the tree crowns 
on the level one monitoring sample plots is carried out 
every ten years. Previous analysis of assimilation parts 
on the Level I sample plots established for tree 
monitoring in the Republic of Serbia was carried out in 
2003 and 2004 when the grid was established. The main 
objective of the analysis of assimilation parts is to 
provide data on tree mineral nutrition since inadequate 
nutrient supply may be a direct cause of low tree vitality 
or a factor which increases adverse air pollution effects. 
High concentrations of certain elements in the leaf or 
needle tissues may be the effect of high air-pollution 
levels. Furthermore, forest tree nutrition has a great 
influence on forest tree increment and growth as well as 
their ability to withstand adverse effects of biotic and 
abiotic agents.  Therefore, chemical analyses of leaves 
and needles are of great importance in the interpretation 
of the results on forest condition monitoring.  

Upon the establishment of Level I sample plots 
five trees of the main species were marked for sampling. 
Sampling of assimilation parts on 13 sample plots 
established for monitoring in AP Vojvodina was 
conducted in the period from July 21st to July 6th, 2015. 
Sampling was done using the `telescoping scissors` or 
by removing shoots using �  hunting rifle. The collected 
samples were packed according to the Manual 
instructions and transferred to the laboratory of the 
Institute of Lowland Forestry and Environment for 
analysis.  

The results of the analyses are presented in the 
following tables: 672005.PLF, 672012.F8  �  
672012.FO� .  
. 
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Ta/$!�  102. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����   
Table 102. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves  

 

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  	#���  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1 67 101 06 08 15 21
 01' 30'' 44
 53' 01'' 3  

2 67 102 31 07 15 19
 00' 01'' 45
 27' 24'' 2  

3 67 103 04 08 15 19
 12' 06'' 45
 27' 09'' 2  

4 67 104 22 07 15 19
 11' 33'' 45
 01' 16'' 2  

5 67 105 25 07 15 20
 00' 29'' 45
 09' 55'' 4  

6 67 106 24 07 15 19
 48' 16'' 45
 09' 55'' 9  

7 67 421 06 08 15 21
 22' 52'' 45
 08' 06'' 8  

8 67 422 27 07 15 19
 37' 40'' 46
 08' 06'' 3  

9 67 423 29 07 15 18
 57' 05'' 45
 48' 59'' 2  

10 67 424 24 07 15 19
 39' 08'' 45
 09' 47'' 5  

11 67 425 22 07 25 19
 11' 31'' 44
 59' 06'' 2  

12 67 426 21 05 15 19
 51' 48'' 44
 44' 02'' 2  

13 67 427 21 07 15 20
 01' 01'' 44
 41' 57'' 2  



 

 

218

 
 
 
 
 
 
 
 
 
 
 
 
 
 


�/$!�  103. (FOT) 
Table 103. (FOT) 

��
 . ��	�  

Sequence number 

��	�  
��#��� / 

Plot number 

��  ��	���  

Sample ID 

 

��	�  ������  

Tree number 

%����  

Species 

����	��  
�����  

Leaf age 

��	�  �����  
����	���  

Number of age 
classes 

8�������
���"�  

Other observations 

1 101 67101 F1-F5 129 0 2  

2 101 67101 F1-F5 129 1 2  

3 102 67102 F1-F5 033 0 1  

4 103 67103 F1-F5 056 0 1  

5 104 67104 F1-F5 033 0 1  

6 105 67105 F1-F5 069 0 1  

7 106 67106 F1-F5 048 0 1  

8 421 67421 F1-F5 048 0 1  

9 422 67422 F1-F5 129 0 2  

10 422 67422 F1-F5 129 1 2  

11 423 67423 F1-F5 051 0 1  
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�/$!�  104. (FOM) +	
�#�  '	�� j����6  �������   
Table 104. (FOM) Datafile on foliar analysis  
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1 101 67101 129 060815 210116  42,82 10,70 0,90 1,04 1,83 1,04 6,44 48,08 26,24 16,72 52,40 8,30 51,24 2171,00  
2 101 67101 129 060815 210116  42,82 11,62 0,64 0,75 4,25 1,66 5,14 46,87 25,54 23,79 157,87 5,83 55,20 1997,00  
3 102 67102 033 310715 210116 37,14  23,59 1,31 3,56 14,27 3,51 12.71 42,47 96,02 28,03 81,28 8,74 103,07 3448,00  
4 103 67103 056 040815 210116 4,46  31,63 1,19 1,42 13,39 5,62 3,29 45,44 21,06 52,30 57,09 6,08 75,95 2780.00  
5 104 67104 033 220715 210116 34,50  20,93 1,18 2,40 13,44 4,16 9,20 43,44 53,69 36,78 74,59 5,84 61,16 3835,00  
6 105 67105 069 250715 210116 24,14  31,11 1.86 1,69 11,73 4,45 13,06 42,37 17,35 59,02 190,64 8,13 62,25 2714,00  
7 106 67106 048 240715 210116 21,12  24,54 1,17 1,35 7,56 2,00 7,11 45,52 29,23 813,85 132,08 6,77 67,24 3309,00  
8 421 67421 048 060815 210116 17,92  17,57 1,29 1,11 7,09 1,63 7,89 45,68 28,33 367,84 125,37 9,73 65,60 3562,00  
9 422 67422 129 270715 210116  93,83 15,24 1,28 1,02 6,19 1,21 6,56 45,97 29,91 31,11 45,46 5,31 61,07 3068,00  
10 422 67422 129 270715 210116  117,2 12,27 0,85 1.00 4,42 1,66 3,76 48,40 22,50 50,28 115,65 4,14 64,43 3211,00  
11 423 67423 041 290715 210116 33,78  19,62 1,27 1,19 7,66 1,91 6,66 46,22 37,62 406,97 137,02 5,94 71,50 3379,00  
12 424 67424 048 240715 210116 21,36  22,26 1,27 1,20 7,55 1,70 6,91 46,32 29,26 621,66 92,78 5,69 70,84 3790,00  
13 425 67425 051 220715 210116 20,50  21,35 1,48 1,30 7,20 2,50 6,82 44,75 28,19 402,14 107,55 6,72 78,91 3564,00  
14 426 67426 051 210715 210116 22,38  21,70 1,22 1,23 5,64 2,23 5,34 46,74 18,80 33,71 115,34     
15 427 67427 051 210714 210116 15,58  23,95 1,43 1,15 6,85 2,36 5,14 48,61 21,92 78,42 130,72     
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21. ����
�����  ��  ����������� J- 
      ����  ���������  ������  �����    
      ����
������  

����������  �	���	����  ��  
��#�����  
���	�  
���	�  
��
������  �����
��#�
�������  
�����
  

����"�  ���#���  ������-������6  '���	��  �  
�	#���  
��  ���"�  ������6  ��	������� .  +	
�#�  �	��  ��  

	����  	���  ���	�  �	���	�����  ��  ���-����  ��  ���
  
�  ���"�  ���� , 	
����	  ���
	��"�  ������ , �������  
��	
���������� , �������  ����  �  
����"�  ���#���  
���������6  
�	����  ��  ���"�  ���� . 0�	  ��	  ��  �  
������6  �	
���  ���	*��	  ����������  �	���	����  ��  

��#�����  
���	�  ���	�   ��  	
  �����	�  
�����-�	�  
���-���  ��  ����*���"�  �  ����-�"�  ���	-�	  - 

	���
�-��6  	
�	��  ������6  ��  
�	����  �	��  �	�	�  
�������  �������  �  �������  ��	��������� . 
+��
�	�����  �  	
  ������  +	��������	�  
�������������  ��  
	�	
�����
� , �	
	
�����
�  �  
��������	  
��6�������  
�	����	�  �
�	�	*�"�  
�	���	�����  ���#���  ����*�"�  ���
�6�  ��  ���"�  
������6  ��	�������  �  2015. ��  ���	  
�������	  
�  ��  
��  
��   
��#���  
��	�  ���	�  �	���	�����  �  2+  
%	��	
���  ������  ���
���  ������	���  ��  
�	���	����� : 

 
�&��$ �  +%�*�  #&�,*�  +%�/�!�   
� �!�'�  !�,)�  +�  +%�/�!�  
�$ �!�,#�  �+.�%&�*�  
��$ �  +�+%���  �  '�+%-(6$ �+%�  (&�'$. $   
�$1$%���0$  
��$ �  �,%$)$*�  !�,)�  �2  �'� �  
�2&$;���*$  (&�&�+%�  +%�/�!�  
 �$%$�&�!�,#�  �+.�%&�*�  
�2&$;���*$  +�+%���  �%.�+"$&+#�5   
(�2��� �   (2$(�'���0$ ) 
�2&$;���*$  5$.�0+#�1  +�+%���  �(�!�1   
!�,)� , 1&� 4���  �  (!�2���  
 
����
���  ������	���  ��  �
�	��
���  ��  	��  


��#���  
���	�  ���	�  �	���	����� . +�	����	�  ��  
����  ��  
��
��*���  �  �������  �������	�  �����	��  
���  �	�	�  �	
���  ����  ����
����  
	�	���  �	��-���  
��	����  �	��  ��  ����  ����������� . �	���	����  ��  
	��  
��#���  
���	�  ���	�  ��  �
�	��
��  �  ����
�  ��  

����-��#���  	  ���	
���  �  �������������  ��  
���������	  ��	��	��"� , 	#��� , �	���	����  �  
�������  ���#���  ����*�"�  ���
�6�  ��  ���� . ���
���  

�	  ���������  ��
���  
	  
��	����  �	���	�����  

��������  �  �����������  
����
����  
	
����  ��  	��  

��#���  
���	�  ���	�  �  2+  %	��	
���  �����  �  
	
�	��������  	����#�  
��
��*���  ��  
	
�	��"�  
��������� .  

21. MONITORING ON LEVEL TWO   
      MONITORING SAMPLE PLOTS 

 
Intensive monitoring on Level II sample plots is 

a multidisciplinary approach to monitoring the impact of 
the most important factors and processes on the 
condition of forest ecosystems. The data obtained from 
this level of monitoring are important for the insight into 
the forest condition, sustainable forest management, 
biodiversity conservation, forest protection and 
monitoring of the impact of climate change on the 
forests. As stated in previous years, intensive monitoring 
on Level II monitoring plots is of great practical 
importance for the identification and interpretation of 
the cause - effect relationships regarding the changes 
that occur over time in forest ecosystems. The program 
of monitoring the impact of air pollution on the state of 
forest ecosystems in 2015, proposed by the Provincial 
Secretariat for Agriculture, Forestry and Water 
Management, included the monitoring of the following 
parameters on two Level II sample plots in AP 
Vojvodina: 

 
Crown condition assessment 
Sampling and analysis of leaves and needles 
Phenological observations 
Ground vegetation composition and  
abundance  
Assessment of ozone injury 
Tree growth  
Meteorological measurements 
Sampling and analysis of atmospheric  
precipitation (deposition) 
Chemical composition of the fallen leaves,  
twigs and fruit (litterfall) 
 
These activities were carried out on both sample 

plots of the second level of monitoring. Soil solution 
sampling and analyses were also planned by the 
programme for this year of monitoring, but the quantity 
of samples collected during the year was not sufficient 
for the analyses. Monitoring on both Level II sample 
plots was conducted in accordance with the manuals on 
methods and criteria for harmonized sampling, 
assessment, monitoring and analysis of the impact of air 
pollution on forests. The following chapters present the 
analysis of the obtained data, entered in the forms for 
report submission.  
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22. �������  �
�
�  ����
�  �
�����   
��   ����������������  
�8����  
������  �����  

 
��
	���  �	
��"�  
�	#���  ���"�  ��	�"�  

�������  ��  
��#�����  
���	�  ���	�   �
�	��
���  ��  ��  

��#���  �  ���"�����  �	
  8;���  04. 08. 2015. �	
��� , 
�  ��  
��#���  ��  9����	�  �	��  
�	#���   ��  ��������  
24. 07. 2015. �	
��� .   

+�	#���  �����������  
�'	����#���  ��	�"�  �  
���#���  ������6  ��	��-��6  �  ���	��-��6  '���	��  ��  
���"�  ��	�"�  ��  �
�	��
���  ��  ����	  
	��
���-�	  
�����	  �	��  ��  
�����	�  �������#���  
��#���  
��
�	���	  ��  	#���  ���"�  ��	�"�  ������� . +�	#���  
��  ��  
��#���  ��  �
�	�	*�"�  ���������	�  
�	���	�����  ��  9����	�  ,	��  �
�	��
���  ��  46 
�������  (41 �����	  6�����  ���"��� , 2 ������  �����  �  
3 ������  ���
�	�����  ��
� ), 
	�  ��  
�	#���  �  ����  
���"�����  �	
  8;���  	��6������  48 �������  6�����  
���"��� . ��  
��#�����  
���	�  ���	�  	#���  ���"�  
��	�"�  �������  ��  	��6������  	
��*���"�  ���
���  

�'	����#��� , ������	���  ������� , �������  ������� , 
�	-��  ������  ��	�"� , ��
���	���  ��	�"� , 

�	
	�	��"�  ��
���	�  
���  ��	�"�  �  ����*���"�  

��������  �����
����6  ���	����  ��  
������ . 0�	  �  

���6	
��6  �	
���  ��  	��  
��#���  ��  �  
�	
������  
	����#���  ���������	  
�������	  	�����"� , "�6	��  
���	#� , 	�������  
�	  ������ , �����  ��������  
	�����"�  �  ����������  	�����"� .  

2������  
�	#���  ���"�  ��	�"�  �������  ��  

��#���  
���	�  ���	�  ��  9����	�  �	��  
	������  
��������  ����
�  „ 
	����"� “ �������  ��  ����6  �  
����  �����  
�'	����#���  �	��  ��  
�������  �  

���6	
��6  -�����  �	
���  �	��  ��  �	��  	��������  
��	  ��������  
�
�  �����������  
�'	����#���  	
   
��������  „ ����6  
�'	�����	�� “ �  
	�	����  
����������  ���	����  ��  ����	�  ����  �  
���6	
��  
���  �	
���  (,��'��	�  16). 

22. CROWN CONDITION ASSESSMENT ON THE   
LEVEL II SAMPLE PLOTS  

 
A mandatory annual crown condition 

assessment of the Level II sample plots was carried out 
on the plot in Branjevina near O5�aci on August 4th, 
2015 and on Fruška gora plot on July 24th, 2015.  

The intensity of crown defoliation and effects of 
biotic and abiotic damaging agents was assessed on each 
individual tree that had been selected for crown 
condition assessment at the time of plot establishment. 
The assessment on the intensive monitoring plot Fruška 
gora was as usually carried out on 46 trees (41 sessile 
oak trees, 2 beech trees and 3 Tillia Grandifolia trees), 
while the assessment on the sample plot in the forest 
Branjevina near O5�aci included 48 pedunculate oak 
trees. The assessment of the crown condition on both 
sample plots included determination of defoliation 
intensity, tree vitality, tree social class, lateral crown 
shading, crown visibility, fruiting of the visible crown, 
and the presence of secondary shoots on the stems. As it 
was the case in previous years, the damage, its causes,  
the affected part of the tree, age and intensity of damage 
were entered into appropriate forms for both sample 
plots.  

The assessment of the tree crown condition on 
the Level two sample plot on Fruška gora shows a 
contuinual "shift" of trees from higher to lower classes 
of defoliation, which has been present in the previous 
four years. This trend can be attributed to the fall in the 
intensity of defoliation caused by insects known as early 
defoliators and favorable climate conditions for the 
development of forests in the past three years (Figure 
16). 
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�&�"�#�  16.  ���
	��
  �������  ���"���  
	  �������  
�'	����#���  �  
���	
�  2009 – 2015. �	
���  

Graph 16. Percentage of sessile oak trees by defoliation classes in the period 2009 - 2015 
 

+���  
��  	
  
	-����  �	���	�����  ��  	�	�  

��#���  
	�������	  ��  �����
����  ������  ���  
���-����  
�'	����#���  (51,3%), �  �����  ������  ��  
����	�  
�'	����#��	�  ��  34,1%. �-����  �������  ��  
���
"��  ����������	�  
�'	����#���  �  ����6  �������  
	����	  ��  ��  ���	�  ��  
���6	
��  �	
���  (7,3), 
	�  
������  ��  ���	�  
�'	����#��	�  ����  �	�����	����  

�����	�  	#���  ���"�  ��	�"�  6�����  ���"���  ��  
	�	�  
��#��� . 0	
  ���  	#�"�����  ������  ��
�  
�	�����	���	  ��  
	����"�  �����������  
�'	����#���  
�  	
�	��  ��  
���6	
��  �	
���  �	��  ��  ������	  ��	  
��������  
�'	����#���  ����
  ���"�  ���� . 0	
  
�������  �����  ��  	�	�  
��#���  ����  �	�����	����  

�'	����#��� . +�	
	�	��"�  ����  �	�����	���	  �	
  
�������  ����� , ���  ��  �	�����	���	  �	
  �������  
���"���  �  ����	�  �����������  
	�  ��  �	
  ���  ���  
������  ���
�	�����  ��
�  
�	
	�	��"�  ���	  
	��	 . 
+�������	  �����
����6  ���	����  ����*��	  ��  �	
  24 
������  6�����  ���"��� . 

+�	#��	�  ���"�  ��	�"�  �������  6�����  
���"���  ��  ��	��
���#����	�  ��-��  
���	�  ���	�  
�	��  ��  ������  �  ����  ���"�����  �	
  8;���  
����*��	  ��  
������	  ���	  ���"�  ��	  �  
���6	
�	�  
�	
���  (,��'��	�  17). 

 

For the first time since the beginning of 
monitoring, trees with no significant defoliation had the 
dominant share (51.3%) in the total number of 
monitored trees, followed by trees with slight defoliation 
which participated with 34.1%. The trees with moderate 
intensity of defoliation and dead trees participated with 
the same percentage as in the previous year (7.3), while 
there were no sessile oak trees with severe defoliation on 
this plot. In three assessed lime trees, the intensity of 
defoliation was higher compared to the previous year, 
which was caused by summer drought. Beech trees on 
this sample plot did not show any signs of defoliation. 
Fruiting was not recorded in beech trees, but low-
intensity fruiting was recorded in sessile oak trees. 
Fruiting was good in all three large-leaved lime trees. 
Secondary shoots were found in 24 trees of sessile oak.  

The assessment of the crown condition of 
pedunculate oak trees on the Level II sample plot in 
Branjevina forest near O5�aci showed that the tree 
crown condition was approximately the same as in the 
previous year (Graph 17). 
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�&�"�#�  17. +�	#����  �������  Quercus robur 
	  �������  
�'	����#���  �  
���	
�  2011 – 2015. �	
���  

Graph 17. Percentage of Quercus robur trees per defoliation classes in the period from 20011 to 2015 
 

�	�������	  ��  
�������	  �������  ��  ����	�  

�'	����#��	�  (47,9%), ���	  ��  
	�����	  �-����  
�������  6�����  ���"���  ���  
�'	����#���  �  ���	���	  
��  25%. $����
���	��  ������  ��  ������	�  

�'	����#��	�  ��  ���"���  ��  20,8% ��  16,6%.  
�-����  �������  ��  ���	�  
�'	����#��	�  �  ����6  
�������  	����	  ��  ��
�	��"��	  �  	
�	��  ��  

���6	
��  �	
��� . ��  ��������  ���"���  
�	�����	���  ��  ����  ����  	
  �������  ����66  

�'	�����	�� . +�����	�  	#���  ���"�  ��	�"�  
�������  6�����  ���"���  ��  �	�����	���	  
�  �	
  14 
������  ����  ���	  
�	
	�	��"� , ����	  ��  ���	  �	
  18 
������� , �  
	��	  �	
  12 ������� . �����
����  ���	�#�  
�	�����	����  ��  �	
  27 �������  6�����  ���"��� .  

 +����
����  
	
�#�  �  �	��  	#���  
���"�  ��	�"�  �������  ��  	��  
��#���  
���	�  ���	�  
��  ������	  
��������  �  ����
���  ��������  
672012.PLT, 672012.TRC �   672012. RD. 

The presence of trees with slight defoliation 
(47.9%) was dominant. The share of pedunculate oak 
trees without defoliation slightly increased this year and 
amounted to 25%. The percentage of trees with 
moderate defoliation decreased from 20.8% to 16.6%. 
Participation of severely defoliated and dead trees 
remained unchanged compared to the previous year. 
Pedunculate oak trees had signs of slight defoliation 
caused by insects known as early defoliators. The 
assessment of the pedunculate oak crown condition 
recorded no fruiting in 14 trees, slight fruiting in 18 
trees, and good in 12 trees. Secondary shoots were found 
in 27 pedunculate oak trees. 

The data obtained in the course of the crown 
condition assessment on both Level II sample plots are 
separately presented in Tables 672012.PLT, 
672012.TRC and 672012. RD. 
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�/$!�  105. (�� 2012.PLT) 8�����#  ��  
	
�#���  	  
��#���   
Table 105. (�� 2012.PLT) Sample plot data form 
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�/$!�   106. (�� 2011.TRC) +��������  ���"�  ��	�"�  - 
��#���  ��  9����	�  �	��  
Table 106. (XX2011.TRC) Crown condition parameters – sample plot on Fruska gora 
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2 1 24 07 15 2 048 01 3 2 2 5    2 30  2       
3 1 24 07 15 3 048 01 1 1 1 5    2 60  1       
4 1 24 07 15 4 048 01 2 1 2 15    2 50  1       
5 1 24 07 15 5 069 01 1 1 2 15    3 15  2       
6 1 24 07 15 6 069 01 2 1 2 15    3 25  1       
7 1 24 07 15 7 069 01 3 2 2 15    3 25  1       
8 1 24 07 15 8 048 01 3 2 2 5    2 35  3       
9 1 24 07 15 9 048 01 1 1 1 15    2 40  3       
10 1 24 07 15 10 048 01 2 1 1 10    2 40  2       
11 1 24 07 15 11 048 01 2 1 2 20    2 50  1       
12 1 24 07 15 12 048 32    100              
13 1 24 07 15 13 048 01 2 2 1 15    2 40  3       
14 1 24 07 15 14 048 01 2 3 2 20    2 40  3       
15 1 24 07 15 15 048 01 3 2 2 15    2 40  1       
16 1 24 07 15 16 048 01 1 1 2 30    2 40  1       
17 1 24 07 15 17 048 38    100              
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18 1 24 07 15 18 048 01 1 1 2 10    2 35  2       
19 1 24 07 15 19 048 01 2 2 2 10    2 40  2       
20 1 24 07 15 20 048 01 2 2 2 25    2 50  1       
21 1 24 07 15 21 048 01 1 2 1 10    2 45  2       
22 1 24 07 15 22 048 01 1 1 2 60    2 85  1       
23 1 24 07 15 23 048 01 3 1 2 10    2 40  1       
24 1 24 07 15 24 048 01 1 1 2 10    2 45  2       
25 1 24 07 15 25 048 01 1 2 2 30    2 65  2       
26 1 24 07 15 26 048 01 3 2 2 5    2 40  2       
27 1 24 07 15 27 048 01 3 1 2 5    2 35  1       
28 1 24 07 15 28 048 01 2 1 1 0    2 30  3       
29 1 24 07 15 29 048 38    100              
30 1 24 07 15 30 048 01 3 1 1 0    2 30  2       
31 1 24 07 15 31 048 01 1 5 1 5    2 35  2       
32 1 24 07 15 32 048 01 3 2 2 15    2 50  1       
33 1 24 07 15 33 048 01 1 1 1 10    2 35  2       
34 1 24 07 15 34 048 01 2 1 1 15    2 35  1       
35 1 24 07 15 35 048 01 1 1 2 20    2 30  1       
36 1 24 07 15 36 048 01 2 1 2 15    2 35  1       
37 1 24 07 15 37 018 01 3 2 2 0    2 10  1       
38 1 24 07 15 38 048 01 2 1 2 0    1.1 30  2       
39 1 24 07 15 39 048 01 2 1 2 10    2 35  1       
40 1 24 07 15 40 018 01 3 1 1 0    1.1 15  1       
41 1 24 07 15 41 048 01 3 1 1 25    2 40  2       
42 1 24 07 15 42 048 01 1 2 1 10    2 30  2       
43 1 24 07 15 43 048 01 1 5 1 5    2 30  2       
44 1 24 07 15 44 048 01 2 1 2 10    2 45  2       
45 1 24 07 15 45 048 01 3 3 2 0    2 30  2       
46 1 24 07 15 46 048 01 2 1 2 20    2 35  2       

 
 
 
 
 



 

 

226


�/$!�  107. (�� 2011. TRD) +��������  	�����"�  ��	�"� ,  ���	  II  - +��#���  ��  9����	�  ,	��  
Table 107. (XX2011.TRD) Crown damage parameters, Level II – sample plot on Fruska gora 
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4 1 24 07 15 4 00         
5 1 24 07 15 5 14 01 36 4 1 422  1  
6 1 24 07 15 6 14 01 36 4 1 422  1  
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8 1 24 07 15 8 00         
9 1 24 07 15 9 00         
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26 1 24 07 15 26 00         
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Table 108. (XX201.TRC)  Sample plot in Odzaci 
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1 3 04  08 15 1 051 31    100              
2 3 04  08 15 2 051 01 2 2 2 10    2 30  1       
3 3 04  08 15 3 051 01 2 1 2 10    2 20  3       
4 3 04  08 15 4 051 01 1 5 1 20    2 30  1       
5 3 04  08 15 5 051 01 1 1 1 35    2 45  1       
6 3 04  08 15 6 051 01 1 1 1 15    2 35  3       
7 3 04  08 15 7 051 01 2 2 2 50    1.2 55  3       
8 3 04  08 15 8 051 01 1 5 1 25    2 30  1       
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9 3 04  08 15 9 051 01 3 3 2 30    1.2 50  3       
10 3 04  08 15 10 051 01 1 2 2 20    1.2 25  3       
11 3 04  08 15 11 051 01 2 2 2 15    1.2 25  3       
12 3 04  08 15 12 051 01 1 1 2 10    1.2 25  1       
13 3 04  08 15 13 051 01 1 1 1 15    2 35  3       
14 3 04  08 15 14 051 01 1 1 1 15    2 35  3       
15 3 04  08 15 15 051 01 1 1 1 15    1.2 30  1       
16 3 04  08 15 16 051 01 1 2 2 15    1.2 35  3       
17 3 04  08 15 17 051 01 1 2 1 20    2 35  3       
18 3 04  08 15 18 051 01 3 2 2 15    1.2 45  3       
19 3 04  08 15 19 051 01 1 5 1 35    1.2 45  2       
20 3 04  08 15 20 051 01 2 2 2 5    1.2 30  3       
21 3 04  08 15 21 051 01 2 1 2 15    2 30  2       
22 3 04  08 15 22 051 01 2 2 1 85    1.1 60  3       
23 3 04  08 15 23 051 01 3 2 2 60    1.1 55  1       
24 3 04  08 15 24 051 01 1 1 2 25    1.2 35  3       
25 3 04  08 15 25 051 01 2 2 2 15    1.2 35  2       
26 3 04  08 15 26 051 01 1 1 2 15    1.2 35  3       
27 3 04  08 15 27 051 01 2 2 1 20    1.1 35  3       
28 3 04  08 15 28 051 01 3 2 2 30    1.1 40  3       
29 3 04  08 15 29 051 01 3 2 2 50    1.1 55  1       
30 3 04  08 15 30 051 01 2 2 2 20    1.2 35  1       
31 3 04  08 15 31 051 01 2 2 2 15    1.1 30  1       
32 3 04  08 15 32 051 01 2 2 2 10    2 30  1       
33 3 04  08 15 33 051 01 1 1 1 15    1.1 35  1       
34 3 04  08 15 34 051 01 1 5 1 30    1.1 40  1       
35 3 04  08 15 35 051 01 3 2 2 15    1.1 30  2       
36 3 04  08 15 36 051 01 2 2 2 15    1.1 35  2       
37 3 04  08 15 37 051 01 2 1 2 10    2 30  2       
38 3 04  08 15 38 051 31    100              
39 3 04  08 15 39 051 01 2 2 1 25    1.1 35  3       
40 3 04  08 15 40 051 01 1 1 1 10    1.2 20  3       
41 3 04  08 15 41 051 38    100              
42 3 04  08 15 42 051 01 1 5 1 10    1.2 30  2       
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43 3 04  08 15 43 051 01 2 1 2 10    1.2 30  2       
44 3 04  08 15 44 051 01 2 2 1 10    1.1 30  1       
45 3 04  08 15 45 051 01 2 2 2 15    1.2 45  1       
46 3 04  08 15 46 051 01 3 2 2 10    1.1 30  1       
47 3 04  08 15 47 051 31    100              
48 3 04  08 15 48 051 01 3 2 2 10    1.1 20  1       
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Table 109. (XX2011.TRD) Crown damage parameters, Level II – Sample plot in Odzaci 
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1 3 04 08 15 1 04         
2 3 04 08 15 2 14 01 32 4 1 210  1  
3 3 04 08 15 3 14 01 32 4 1 210  1  
4 3 04 08 15 4 14 01 32 4 1 210  1  
5 3 04 08 15 5 14 01 32 4 1 210  2  
6 3 04 08 15 6 14 01 32 4 1 210  1  
7 3 04 08 15 7 14 01 32 4 1 210  1  
8 3 04 08 15 8 14 01 32 4 1 210  2  
9 3 04 08 15 9 14 01 32 4 1 210  1  
10 3 04 08 15 10 14 01 32 4 1 210  1  
11 3 04 08 15 11 14 01 32 4 1 210  1  
12 3 04 08 15 12 14 01 32 4 1 210  1  
13 3 04 08 15 13 14 01 32 4 1 210  1  
14 3 04 08 15 14 14 01 32 4 1 210  1  
15 3 04 08 15 15 14 01 32 4 1 210  1  
16 3 04 08 15 16 14 01 32 4 1 210  1  
17 3 04 08 15 17 14 01 32 4 1 210  1  
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18 3 04 08 15 18 14 01 32 4 1 210  1  
19 3 04 08 15 19 14 01 32 4 1 210  2  
20 3 04 08 15 20 14 01 32 4 1 210  1  
21 3 04 08 15 21 14 01 32 4 1 210  1  
22 3 04 08 15 22 14 01 32 4 1 210  1  
23 3 04 08 15 23 14 01 32 4 1 210  1  
24 3 04 08 15 24 14 01 32 4 1 210  1  
25 3 04 08 15 25 14 01 32 4 1 210  1  
26 3 04 08 15 26 14 01 32 4 1 210  1  
27 3 04 08 15 27 14 01 32 4 1 210  1  
28 3 04 08 15 28 14 01 32 4 1 210  1  
29 3 04 08 15 29 14 01 32 4 1 210  1  
30 3 04 08 15 30 14 01 32 4 1 210  2  
31 3 04 08 15 31 14 01 32 4 1 210  1  
32 3 04 08 15 32 14 01 32 4 1 210  1  
33 3 04 08 15 33 14 01 32 4 1 210  1  
34 3 04 08 15 34 14 01 32 4 1 210  1  
35 3 04 08 15 35 14 01 32 4 1 210  1  
36 3 04 08 15 36 14 01 32 4 1 210  1  
37 3 04 08 15 37 14 01 32 4 1 210  1  
38 3 04 08 15 38 04         
39 3 04 08 15 39 14 01 32 4 1 210  1  
40 3 04 08 15 40 14 01 32 4 1 210  1  
41 3 04 08 15 41 04         
42 3 04 08 15 42 14 01 32 4 1 210  1  
43 3 04 08 15 43 14 01 32 4 1 210  1  
44 3 04 08 15 44 14 01 32 4 1 210  1  
45 3 04 08 15 45 14 01 32 4 1 210  1  
46 3 04 08 15 46 14 01 32 4 1 210  1  
47 3 04 08 15 47 04         
48 3 04 08 15 48 14 01 32 4 1 210  1  
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23. ��������
�  �  �������  ���	�  ��    
      �
�����  ��  ���������  ������  �����   
      ����
������  
 

��	��	��"�  �����  ��  ��	�"�  �������  ��  

��#�����  
���	�  ���	�  ��  ����"�  �	���	�����  ���#���  
���	����*�"�  ��  ���"�  ����  ����  ��  ��  
��  �	
��� . 
+���6	
�	  ��	��	��"�  �  �������  �����  6�����  ���"���  
��  
��#���  ��  9����	�  ,	��  �  �����  6�����  ���"���  ��  

��#���  �  8;�#���  ��  �������	  �  2013. �	
��� . �  2015. 
�������	  ��  ��	��	��"�  �����  
	������6  �����  ��  	��  

��#���  
���	�  ���	�  ��  ����6  �������  ��	  �  
���6	
��  

�� . ��	��	��"�  �����  ��  '	�������  �������  �������	  
��  24. 07. 2015. ��  ��
�	���	�  
��#���  
���	�  ���	�  ��  
9����	�  ,	��  ��	  �  04. 08. 2015. �	
���  ��  
��#���  �	��  
��  ������  ��  �	��������  ���"�����  �	
  8;��� . ,���-�#�  
��  ������  ��  ��6	��  ��	�"�  ��  	��  
��#���  
���	�  
���	�  �	���	�����  ��  �������  
	�	��  �	��-��  
���� . 
����
����  ��	�#�  �����  ��  �
��	����  ��  ��-��  

��
��*��  �
�����	�  �  
������  �  ���	���	����  
���������  ��  �������	  ��������	  �  ���	���  ���
���  ��  
������� .  
  ,�����  #��  �������  �������#�	��6  	�����  ��  
����*���"�  ���"�  ���������  ��6����  �������  �  ���#���  

	��������  ��  ����  ��  
��#�����  �
�  ��  �
�	�	
�  
�	���	���� , ���  	�����"�  �����  ���  -�����  �  ���	��  
�	�#�����#���  ����6  6�������6  ���������  �  �����  �  
-�������  �	��  ����  �  ��������  ���	�	�  ���	�  ����*�"�  
���
�6� . 8��  �������  ��  ���-����  ��  ����*������  ����
	��  
������6  ��  
	����  ���	����*�"�  ��	  �  ��������"�  �  

�	#���  ���"�  ����  �  &��	
� . $�	�  ����
��	�  6�������  
�������  �����  �  -�����  ��  	
  �����	�  ���-���  ��  

������	  ����-�"�  ���������  �	���	�����  ���"�  ���� .  

���������  �������  �����  ��	��	���	�  �  2015. 
�	
���  ��  �������  6�����  ���"���  �  6�����  ���"���  ��  

��#�����  
���	�  ���	�  �  %	��	
���  ��  
��������  ��  �  
����
���  ��������  672005.PLF, 672012.F8  �  
672012.FO� . 

23. SAMPLING AND ANALYSIS OF LEAVES ON  
      THE LEVEL II SAMPLE PLOTS 

 
Sampling leaves from the trees on the plots of 

the Level II monitoring of the impact of air pollution on 
the state of forests is carried out every two years. 
Previous sampling and analysis of sessile oak leaves on 
the plot on Fruška Gora and pedunculate oak leaves on 
the plot in O5�aci was done in 2013. In 2015, the 
sampling of the leaves of these species was on both 
sample plots of the Level II monitoring done on the 
same trees as before. Sampling leaves for foliar analysis 
was performed on July 24th, 2015 on the Level II 
sample plot on Fruška gora and on August 4th,  2015 on 
the plot located in Branjevina Forest near O5�aci. 
Shoots were taken with leaves from the treetops on both 
Level II monitoring plots using a hunting rifle. The 
collected samples were packed according to the Manual 
instructions and transferred to the laboratory of the 
Institute of Lowland Forestry and Environment for 
analysis.  

The main objective of foliar analysis is to 
estimate the nutritional status of trees and the impact of 
air pollutants on the forests at the monitoring sites. Leaf 
and needle damage and high concentrations of certain 
elements in the leaf or needle tissues may be the effect 
of high air-pollution levels. These analyses are essential 
to establish the trends related to air pollution and to 
contribute to the understanding and quantification of 
forest condition in Europe. Therefore, chemical 
analyses of leaves and needles are of great importance 
in the interpretation of the results on forest condition 
monitoring.  

The results of the analysis of leaves sampled 
from sessile oak and pedunculate oak trees on the plots 
of the second level  of monitoring in Vojvodina in 2015 
are presented in the following tables 672005.PLF, 
672012.FOT and 672012.FOM. 
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�/$!�  112. (FOM) +	
�#�  '	�� j����6  �������   
Table 112. (FOM) Datafile on foliar analysis  

Ta/$!�  110. (PLF) Ta����  ��  
	
�#���  	  
��#���  ��  	#���  6������	�  ��
�����  ����#�  �  �����   
Table 110. (PLF) Data on the plot selected for assessment of chemical composition of needles and leaves  

 

��
��  ��	�  
Sequence number 

0	
  
�����  
Country Code 

��	�  
��#���  
Plot number 

�����  	#���  
Date of  sampling 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 

��
�	����  ������ /K	
  
Altitude 

8�����  ��
���"�  
Other observations 

1. 67 1 24 07 15 45 09 26 19 48 39 10 - 
2. 67 3 04 08 15 45 27 17 19 10 28 2 - 


�/$!�  111. (FOT)  
Table 111. (FOT) 

��
 . ��	�  

Sequence number 

��	�  
��#���  

Plot number 

 

��  ��	���  

Sample ID 

 

��	�  ������  

Tree number 

%����  

Species 

����	��  
�����  

Leaf age 

��	�  �����  
����	���  

Number of age 
classes 

8�������
���"�  

Other observations 

1 1 671 9 1 48 0 1  
2 1 671 9 2 48 0 1  
3 1 671 9 3 48 0 1  
4 1 671 9 4 48 0 1  
5 1 671 9 5 48 0 1  
6 3 673 9 1 51 0 1  
7 3 673 9 2 51 0 1  
8 3 673 9 3 51 0 1  
9 3 673 9 4 51 0 1  
10 3 673 9 5 51 0 1  
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1. 1 671 48 240715 210116 19,35  21,72 1,360 1.119 6,92 1,62 6,68 45,48 19,49 824,57 109,80 5,96 69,26 3312  

2. 3 673 51 040815 210116 20,53  24,34 1,161 1,223 6,61 2,46 6,05 45,60 21,2 303,44 141,26 6,00 79,56 4098  
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24. ���������  ����
��
�  
 
9��	�	����   ��  
��#�
����  �	��  ��  ����  


����"��  '��	�	���6  
	����  �  
�	�-���"��  "�6	��  
������	���  	
  �
	���"�  ���
��� . +�	�-���  
	����  
��	�	���6  #������  �  "�6	��  
	�����	��  �  ����	� , �  
'��	�	���  
	����  ��   
�	����  �  ���	�  
���	
�  
���	�����  ��	����������  
�	������ , ��	  �
� . 
�	����  
�  ����	�  �����  �	�	�  	
��*��	�  
���	
� . +���������	  
�	
  ������  ��  �	  ���
���  
�	���� , 	
�	��	  '��	'��� : 

�
�"� , �����"� , #����"� , 
�	����  �	��  ����	�� , 
����"�  ����	��  ��
 . +	������"��  	��6   
	����  �	��  ��  
�	-���  ���������  
�	����  �  ���	�  	�	����  �	��  
�����������  '��	�	����  
�	������ . +	
�#�  	  �������  
�  �����"�   
	��
���6  
�����"�  ��  �������  
������  
���
��  
	
����   �  ��'	���#���  	  ���"�  ������ , ��	  �  	  
�	�����  
��	��"�  	�	����  ��  ����� .   

�  	�����  �	���	�����  ��  ��	��
���#������  
��-����  ���	�  II ��  9����	�  ,	��  �  8;�#��� , �
�  ��  

	������  '��	�	����  �����	�  
����� , �	�	�  2015. 
�	
��� , 	��	���  #��  ��  ��	  ����������	  
	������"�  �  
�����"�  '��	�	���6  '���  ����	��  �����	�  
����� , ��	  
�  
	������"�  �  �����"�  ��	����6  �  ���	����6  
-�����#�  �  
	���� . 8��	��  ��
����  ��  ��	��
���#����	�  
��-��  ���	�  II, ��	  ��  ��-�  '��	�	���6  	������"� , ��  
	�����
���  	��	���  �  
	
����  ��'	���#���  	  ��������  
�	��  ��  ������  ��  ��-�� , ���	  ��  ��  
	����  
	
�#�  	  
'��	�	���� , ��  
	����  �  ����  ��  ���#����  �����  ��  
������  ��	������� .  

��  ��	��
���#����	�  ��-��  ���	�  II, ��  9����	�  
,	��   ��  	
�����	  15 ������� , �	��  ��  
������  �	�	�  
2015. �	
��� . +������  ��  ������  �����  
�����  ��  

	������  – 6����  ���"��  (Quercus petrea L.). 

 ������  
����"�  ��  ��-��  ��  ���� : 26.3., 3.4., 
16.4., 30.4., 20.5., 12.6., 21.8., 17.9, 9.10., 30.10., 25.11., 
2015. �	
��� . 

��  ��	��
���#����	�  ��-��  ���	�  II, ��  
	
��-�  
8;���  ���	*�  ��  	
�����	  15 ������� , �	��  ��  
������  
�	�	�  2015. �	
��� . +������  ��  ������  �����  
�����  ��  

	������  – 6����  ���"��  (Quercus robur L.). 

 ������  
����"�  ��  ��-��  ��  ���� : 26.3., 03.4., 
16.4., 23.4., 30.4., 20.5., 12.6., 21.8., 17.9., 9.10., 30.10., 
25.11., 2015. �	
��� . 

�  	�����  '��	�	��	�  	������"�  
������  ��  
���
���  
�������� : 

 
·  +�
�"�  

·  +�	����  �	��  �����  

·  8
�
�"�  �����  

·  $��-����  ���#�  	�������  �����  ���  ��	�"�  

24. PHENOLOGICAL OBSERVATIONS 
 
Phenology can be defined as the study of visible 

plant life-cycle events and their interactions with the 
environment. Phenological events refer to the changes 
in the living nature, which greatly depend on 
bioclimatic changes. It studies the events of the 
biological cycle and their interactions with the climate.           
Plants undergo the following events or phenophases: 
budding, leafing, flowering, leaf colour change, leaf 
dropping, etc. By observing these events, we can define 
ambient climate fluctuations which result in 
phenological changes. The data on timing and duration 
of certain plant events provide valuable facts and 
information about the plant condition and possible 
environmental impacts on them.  

Monitoring on the Level II sample plots on 
Fruška gora and in O5�aci, where forest tree phenology 
is observed, was in 2015 carried out through systematic 
observation and recording of the yearly development 
stages of forest trees and biotic and abiotic (e.g. 
damaging) events and phenomena.  The main task of the 
phenological observations on the Level II sample plots 
was to provide supplementary and complementary 
information on the status and development of forest tree 
condition in order to obtain data on tree phenology 
which would further contribute to estimating the effect 
of climate change on forest ecosystems.  

For the purpose of phenological observations, 
15 trees were selected on the Level II sample plot 
Fruška gora in 2015. They belong to the dominant 
species – sessile oak (Quercus petrea L.).  

Monitoring was carried out on the following 
dates: 26.3., 3.4., 16.4., 30.4., 20.5., 12.6., 21.8., 17.9, 
9.10., 30.10. and 25.11. 2015 

Another 15 trees were observed on the sample 
plot in O5�aci in 2015. They belong to the dominant 
species of the plot – pedunculate oak (Quercus robur 
L.).  

Monitoring was here carried out on the 
following dates: 26.3., 03.4., 16.4., 23.4., 30.4., 20.5., 
12.6., 21.8., 17.9., 9.10., 30.10. and 25.11. 2015. 

The following phenological parameters were 
monitored:  

·  budding  

·  leaf colour change  

·  leaf dropping  

·  significant signs of leaf or 

crown damage  
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·  8�����  	�����"�  (�	�	��  �����  �  ������� , 
��������"�  ������� ) 

·  �����
���	  
�
�"�  

·  7����"�  

����
���  
��������  ��  
������  
	��
���-�	  ��  
	���-����  �������� , ��	  �  ��  ����
���  ������  �	
����	 . 

���
���  ������  
��
������  
	
����  	  
	-����  
	������"�  �  ��������  �	��  ��  
������ . 

·  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 
marked trees. The following table presents installation 
dates and the data on trees that were monitored on the 
sample plots.  

 
  

 

��&�$!�  2&-1�1  ����  .� �%�&� 1�   �  �&-,#�0  
��&�  

Level II sample plot on Fruska gora 

 
         
�/$!�  113. (XX2009.PLP) 9	������  ��  ��������#���  
�����  �������	�  ��  ����������  '��	�	���  

�	���	����  (9�����  ,	�� ) 
        Table 113. (XX2009.PLP) Form for registration of trees selected for intensive phenological monitoring (Fruška 

gora) 

��
��  �� . 
Sequence 

no. 

�� .
��#���  
Plot 

number 

3�'��  
�����  
Tree 

species 
code 

�����  

	������"�  

Installation date 

��  ������  
Tree 

number 

%�
���  

�	  �����  
visible part 

crown 

+����#  
	������"�  

visible direction 

+	��#���  
	������"�  

vertical 
direction 

�����  
	
�����#���  

Other 
observations 

1 1 48 06 04 09 44 3 6 1  

2 1 48 06 04 09 39 3 8 1  

3 1 48 06 04 09 38 3 7 1  

4 1 48 06 04 09 34 3 7 1  

5 1 48 06 04 09 25 3 7 1  

6 1 48 06 04 09 24 3 7 1  

7 1 48 06 04 09 23 2 4 1  

8 1 48 06 04 09 22 2 4 1  

9 1 48 06 04 09 12 2 1 1  

10 1 48 06 04 09 13 2 3 1  

11 1 48 06 04 09 1 3 6 1  

12 1 48 06 04 09 3 3 7 1  

13 1 48 06 04 09 18 3 7 1  

14 1 48 06 04 09 14 3 3 1  

15 1 48 06 04 09 8 3 8 1  
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�/$!�  114. (XX2012.PHE) ������"�   '��	�	���6  '��	����  ��	��-��6  �  ���	��-��6  (	�����"� ) 
	��*���  

(��  ���	�  	�� . 
	�� -����������	  ��  
��#���  ��  9����	�  ,	�� ) 
          Table 114. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot 

level-extensive, Fruška gora plot 
��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

%����  
Species 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  
	��*���  
Scoring 

�����  
8������#���  

Date of 
observation 

1 1 048 1 26 03 15 1  

2 1 048 1 03 04 15 1  

3 1 048 1 16 04 15 2  

4 1 048 1 23 04 15 3  

5 1 048 1 30 04 15 5  

6 1 048 1 20 05 15 5  

7 1 048 1 12 06 15 5  

8 1 048 1 21 08 15 5  

9 1 048 1 17 09 15 5  

10 1 048 2 09 10 15 3  

11 1 048 1 30 10 15 3  

12 1 048 2 25 11 15 5  
 

 


�/$!�  115. (XX2012.PHI) ������"�  '��	�	���6  '��	����  ��	��-��6  �  ���	��-��6  (	�����"� ) 
	��*���  (��  
���	�  ������ -���������	 , ��  
��#���  ��  9����	�  ,	�� ) 
Table 115. (XX2012.PHI) Recording of phenological phenomena of biotic and abiotic events (at the individual tree 
level-intensively, for the sample plot Fruska gora) 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*���  
Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

Other 
observations 

1 1 44 1 26 03 15 1 1  
1 1 39 1 26 03 15 1 1  
1 1 38 1 26 03 15 1 1  
1 1 34 1 26 03 15 1 1  
1 1 25 1 26 03 15 1 1  
1 1 24 1 26 03 15 1 1  
1 1 23 1 26 03 15 1 1  
1 1 22 1 26 03 15 1 1  
1 1 12 1 26 03 15 1 1  
1 1 13 1 26 03 15 1 1  
1 1 1 1 26 03 15 1 1  
1 1 3 1 26 03 15 1 1  
1 1 18 1 26 03 15 1 1  
1 1 14 1 26 03 15 1 1  
1 1 8 1 26 03 15 1 1  
2 1 44 1 03 04 15 1 1  
2 1 39 1 03 04 15 1 1  
2 1 38 1 03 04 15 1 1  
2 1 34 1 03 04 15 1 1  
2 1 25 1 03 04 15 1 1  
2 1 24 1 03 04 15 1 1  
2 1 23 1 03 04 15 1 1  
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��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*���  
Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

Other 
observations 

2 1 22 1 03 04 15 1 1  
2 1 12 1 03 04 15 1 1  
2 1 13 1 03 04 15 1 1  
2 1 1 1 03 04 15 1 1  
2 1 3 1 03 04 15 1 1  
2 1 18 1 03 04 15 1 1  
2 1 14 1 03 04 15 1 1  
2 1 8 1 03 04 15 1 1  
3 1 44 1 16 04 15 2 1  
3 1 39 1 16 04 15 2 1  
3 1 38 1 16 04 15 2 1  
3 1 34 1 16 04 15 2 1  
3 1 25 1 16 04 15 2 1  
3 1 24 1 16 04 15 2 1  
3 1 23 1 16 04 15 2 1  
3 1 22 1 16 04 15 1 1  
3 1 12 1 16 04 15 1 1  
3 1 13 1 16 04 15 2 1  
3 1 1 1 16 04 15 2 1  
3 1 3 1 16 04 15 2 1  
3 1 18 1 16 04 15 2 1  
3 1 14 1 16 04 15 2 1  
3 1 8 1 16 04 15 2 1  
4 1 44 1 23 04 15 3 1  
4 1 39 1 23 04 15 3 1  
4 1 38 1 23 04 15 3 1  
4 1 34 1 23 04 15 3 1  
4 1 25 1 23 04 15 3 1  
4 1 24 1 23 04 15 3 1  
4 1 23 1 23 04 15 3 1  
4 1 22 1 23 04 15 3 1  
4 1 12 1 23 04 15 3 1  
4 1 13 1 23 04 15 3 1  
4 1 1 1 23 04 15 3 1  
4 1 3 1 23 04 15 3 1  
4 1 18 1 23 04 15 3 1  
4 1 14 1 23 04 15 3 1  
4 1 8 1 23 04 15 3 1  
5 1 44 1 30 04 15 5 1  
5 1 39 1 30 04 15 5 1  
5 1 38 1 30 04 15 5 1  
5 1 34 1 30 04 15 5 1  
5 1 25 1 30 04 15 5 1  
5 1 24 1 30 04 15 5 1  
5 1 23 1 30 04 15 5 1  
5 1 22 1 30 04 15 5 1  
5 1 12 1 30 04 15 5 1  
5 1 13 1 30 04 15 5 1  
5 1 1 1 30 04 15 5 1  
5 1 3 1 30 04 15 5 1  
5 1 18 1 30 04 15 5 1  
5 1 14 1 30 04 15 5 1  
5 1 8 1 30 04 15 5 1  
6 1 44 1 20 05 15 5 1  
6 1 39 1 20 05 15 5 1  
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��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*���  
Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

Other 
observations 

6 1 38 1 20 05 15 5 1  
6 1 34 1 20 05 15 5 1  
6 1 25 1 20 05 15 5 1  
6 1 24 1 20 05 15 5 1  
6 1 23 1 20 05 15 5 1  
6 1 22 1 20 05 15 5 1  
6 1 12 1 20 05 15 5 1  
6 1 13 1 20 05 15 5 1  
6 1 1 1 20 05 15 5 1  
6 1 3 1 20 05 15 5 1  
6 1 18 1 20 05 15 5 1  
6 1 14 1 20 05 15 5 1  
6 1 8 1 20 05 15 5 1  
7 1 44 1 12 06 15 5 1  
7 1 39 1 12 06 15 5 1  
7 1 38 1 12 06 15 5 1  
7 1 34 1 12 06 15 5 1  
7 1 25 1 12 06 15 5 1  
7 1 24 1 12 06 15 5 1  
7 1 23 1 12 06 15 5 1  
7 1 22 1 12 06 15 5 1  
7 1 12 1 12 06 15 5 1  
7 1 13 1 12 06 15 5 1  
7 1 1 1 12 06 15 5 1  
7 1 3 1 12 06 15 5 1  
7 1 18 1 12 06 15 5 1  
7 1 14 1 12 06 15 5 1  
7 1 8 1 12 06 15 5 1  
8 1 44 1 21 08 15 5 1  
8 1 39 1 21 08 15 5 1  
8 1 38 1 21 08 15 5 1  
8 1 34 1 21 08 15 5 1  
8 1 25 1 21 08 15 5 1  
8 1 24 1 21 08 15 5 1  
8 1 23 1 21 08 15 5 1  
8 1 22 1 21 08 15 5 1  
8 1 12 1 21 08 15 5 1  
8 1 13 1 21 08 15 5 1  
8 1 1 1 21 08 15 5 1  
8 1 3 1 21 08 15 5 1  
8 1 18 1 21 08 15 5 1  
8 1 14 1 21 08 15 5 1  
8 1 8 1 21 08 15 5 1  
9 1 44 1 17 09 15 5 1  
9 1 39 1 17 09 15 5 1  
9 1 38 1 17 09 15 5 1  
9 1 34 1 17 09 15 5 1  
9 1 25 1 17 09 15 5 1  
9 1 24 1 17 09 15 5 1  
9 1 23 1 17 09 15 5 1  
9 1 22 1 17 09 15 5 1  
9 1 12 1 17 09 15 5 1  
9 1 13 1 17 09 15 5 1  
9 1 1 1 17 09 15 5 1  
9 1 3 1 17 09 15 5 1  
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��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*���  
Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

Other 
observations 

9 1 18 1 17 09 15 5 1  
9 1 14 1 17 09 15 5 1  
9 1 8 1 17 09 15 5 1  
10 1 44 2 09 10 15 3 1  
10 1 39 2 09 10 15 3 1  
10 1 38 2 09 10 15 3 1  
10 1 34 2 09 10 15 2 1  
10 1 25 2 09 10 15 2 1  
10 1 24 2 09 10 15 2 1  
10 1 23 2 09 10 15 3 1  
10 1 22 2 09 10 15 2 1  
10 1 12 2 09 10 15 2 1  
10 1 13 2 09 10 15 3 1  
10 1 1 2 09 10 15 3 1  
10 1 3 2 09 10 15 3 1  
10 1 18 2 09 10 15 3 1  
10 1 14 2 09 10 15 3 1  
10 1 8 2 09 10 15 3 1  
11 1 44 2 30 10 15 3 1  
11 1 39 2 30 10 15 3 1  
11 1 38 2 30 10 15 3 1  
11 1 34 2 30 10 15 3 1  
11 1 25 2 30 10 15 3 1  
11 1 24 2 30 10 15 3 1  
11 1 23 2 30 10 15 3 1  
11 1 22 2 30 10 15 3 1  
11 1 12 2 30 10 15 3 1  
11 1 13 2 30 10 15 3 1  
11 1 1 2 30 10 15 3 1  
11 1 3 2 30 10 15 3 1  
11 1 18 2 30 10 15 3 1  
11 1 14 2 30 10 15 3 1  
11 1 8 2 30 10 15 3 1  
12 1 44 2 25 11 15 5 1  
12 1 39 2 25 11 15 5 1  
12 1 38 2 25 11 15 5 1  
12 1 34 2 25 11 15 5 1  
12 1 25 2 25 11 15 5 1  
12 1 24 2 25 11 15 5 1  
12 1 23 2 25 11 15 5 1  
12 1 22 2 25 11 15 5 1  
12 1 12 2 25 11 15 5 1  
12 1 13 2 25 11 15 5 1  
12 1 1 2 25 11 15 5 1  
12 1 3 2 25 11 15 5 1  
12 1 18 2 25 11 15 5 1  
12 1 14 2 25 11 15 5 1  
12 1 8 2 25 11 15 5 1  

 

 

��  	�������	�  
	������  ��  9����	�  �	��  
(	���
��  
��#���  1), �����	  ��  ������"�  '��	�	���6  
'��	����  ��	��-��6  �  ���	��-��6  (	�����"� ) 

	��*���  ��  ���	�  	�� . 
	�� -����������	  (������  

The recording of the yearly development stages of 
forest trees and biotic and abiotic (e.g. damaging) events 
and phenomena on the sample plot Fruška gora 
(monitoring plot 1) was performed on sessile oak trees 
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672009.+<& )  �	
  �������  6�����  ���"���  (Quercus 
petrea L.) 	
  
	-����  �	
���  
�  
	  �����  ������#��� . 

  	�	�  
��	�  
�����
�  26.03.2015. ��  
�	�����	���	  ���	  
�
�"�  ������� , �  ����	  ���"�  ��  
�	�����	���	  �  03.04.2015. +�����
	�  �������  16.04. 
�	�����	���	  ��  �����"�  ���6  �������  ��  
	������  ��  
���	�  	
  33%.  	�	�  
�����
�  23.04, ���  ������  ��  
����  
�	�������  ��  ���	  
	  66%, 
	�  ��  �	�	�  

�����
�  30.04. 
��������  
	�
���  	������	��  ���6  
�������  ��  -����	�  
	������ , 	
�	��	  �������	  ��  
�����"� . �����  
�����
��� , 20.05, 12.06., 21.08 �  
17.09 ��  
������	  ���	  ���"�  ���  
�	����  ��  �����  
�������  �	��  ��  
���� . +�����
	�  
	������  09.10., 
�	�����	����  ��  
��	�	����#���  �����  �	��  ��  �������  
	
  33% 
	  66% 	
  ���
��  �����  
	������  ��	��"� . 
+�����	�  
�����
�  
	������  30.10. 
	�����  ��  

�	#����  
��	�	����#��� , ��  	�  ���	��  66% ��  ����  
��������  ��  
	������ . +�����
	�  	��������  

	������ , 25.11. ��  #��	�  
	��  ��  �	�����	���	  
�  ��  

	�
��	  	
��	  �����  ��  ��	�  
�����  ��  
�����	�  

	������ . 

+	������"��  '��	�	���6  '��	����  
��	��-��6  �  ���	��-��6  (	�����"� ) 
	��*���  ��  ���	�  
������ -���������	 , (������  672009.+<� ), ��  9����	�  
�	��  (	���
��  
��#���  1), 	
�	��	  15 �������  6�����  
���"���  (Quercus petrea L.) ��  
	������  
��	��
���#�����  ��-��  ���	�  II �	-���  ��  ���
���  
'��	�	���  
	����  �  
	��
����  ����������  

���	
��� . +�����	�  
��	�  
�����
�  ��  ���	�  ������  
26.03.2015. ��	  �  �	
  
���	�  
�����
�  03.04.2015. 
�	�����	���	  ��  ���	  
�
�"�  ���6  ������� . +�����
	�  
�������  16.04. �	�����	���	  ��  �����"�  ���6  
������6  
�������  ��  
	������  ��  ���	�  	
  33%.  	�	�  

�����
�  23.04, ���  
������  ������  ��  ����  
�	�������  
��  ���	  
	  66%, 
	�  ��  �	�	�  
�����
�  30.04. 

��������  
	�
���  	������	��  ���6  �������  	
  100% , 
	
�	��	  �	�����	���	  ��  
�  ��  �������	  �����"� . 
�����  
�����
��� , 20.05, 12.06., 21.08 �  17.9  ��  

������	  ���	  ���"�  ���  
�	����  ��  �����  �������  
�	��  ��  
���� . �����  
����"��  �������  09.10. 

�������  ��  
��	�	����#���  �����  �  �	  ��  ����  
��������  
	  66% 	
  ���
��  ��	�"� , 
	�  ��  ������  �� . 
12, 22, 24, 25 �  34 �����  ����  
�	#����  

��	�	����#��� , 	
�	��	  33% 	
  ���
��  �����  

	������  ��	�"� . +�����
	�  �������  30.10. 
�	�����	���	  ��  
�  ��  ���  
�����
���  ������  �����  

��	�	����#����  �����  	
  66% 	
  ���
��  �����  

	������ . +�����
	�  	��������  
	������ , 25.11. ��  

�������  ��������  ��  �	�����	���	  
�  ��  
	�
��	  
	
��	  �����  ��  ���6  ������� . 

(Quercus petrea L.) from the beginning to the end of the 
growing season (at the sample plot level – extensively, 
672009.PH&).  

During the first inspection in 2015, which was 
done on March 26th, the trees on the sample plot were in 
the phase of budding. They were still in the same phase 
during the second inspection, on April 3rd. During the 
inspection on April 16th, the trees started to leaf. The 
intensity of leafing was up to 33% in all trees on the plot. 
The inspection on April 23rd showed that all trees had 66% 
of their leaves developed. All the trees were in full leaf on 
April 30th, i.e. the leafing was completed. The following 
inspections on 20.05, 12.06., 21.08 �  17.09 recorded no 
changes on the leaves of monitored trees. During the 
inspection carried out on October 9th,  leaf discolouration 
ranged from 33% to 66% of the total leaf area of the 
crowns. The percentage of discolouration increased in the 
next inspection on October 30th and amounted to 66% in 
all trees on the plot. Complete leaf rejection of all trees on 
the monitored area was registered in the final inspection 
on November 25th.  

During the observation of the yearly development 
stages of forest trees and biotic and abiotic (e.g. 
damaging) events and phenomena at the level of 
individual trees, intensively (Table 672009.PHI) on 
Fruška gora, i.e. on fifteen trees of sessile oak (Quercus 
petrea L.) on the Level II sample plot, the following 
phenological events were recorded in certain time periods: 
During the first inspection at the level of individual trees 
in 2015, which was done on March 26th and the second 
inspection on April 3rd, all the trees were in the phase of 
budding. During the next inspection on April 16th, all the 
monitored  trees on the plot were in the phase of leafing 
which was up to 33%. During the inspection carried out on 
April 23rd, all the monitored trees on the plot had 66% of 
their leaves developed. The inspecton on April 30th 
revealed that all the trees on the plot were in full leaf, i.e. 
the leafing was completed. The following inspections on 
20.05, 12.06., 21.08 and 17.9 recorded no changes on the 
leaves of the monitored trees. Leaf discolouraton was 
registered on October 9th when the next inspection of 
individual trees was carried out. The degree of 
discolouration was 66% of the whole crown area except in 
trees 12, 22, 24, 25 and 34 which had a lower degree of 
discolouration of 33% of the crown leaf area. In the 
inspecton on October 30th all the monitored trees were 
affected by discolouration, the  intensity of which 
amounted to 66% of the total leaf area.  Complete leaf 
rejection of all trees on the plot was registered in the final 
inspection on November 25th, 2015. 
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��&�$!�  2&-1�1  ����  .� �%�&� 1�  -  �<���.�  Level II monitoring plot in Odzaci  

       
�/$!�  116. (XX2009. PLP) 9	������  ��  ��������#���  
�����  �������	�  ��  ����������  '��	�	���  
�	���	����  (8;�#� ) 

       Table 116. (XX2009. PLP) Form for registration of trees selected for the intensive phenological monitoring 
(Odzaci) 

��
��  �� . 
Sequence 

no. 

�� .
��#���  
Plot 

number 

3�'��  
�����  
Tree 

species 
code 

�����  

	������"�  

Installation date 

��  ������  
Tree 

number 

%�
���  

�	  �����  
visible part 

crown 

+����#  
	������"�  

visible direction 

+	��#���  
	������"�  

vertical 
direction 

�����  
	
�����#���  

Other 
observations 

1 3 51 01 01 11 1 3 1 1  

2 3 51 01 01 11 3 3 1 1  

3 3 51 01 01 11 4 3 1 1  

4 3 51 01 01 11 7 3 1 1  

5 3 51 01 01 11 12 3 1 1  

6 3 51 01 01 11 15 3 1 1  

7 3 51 01 01 11 22 2 8 1  

8 3 51 01 01 11 27 2 1 1  

9 3 51 01 01 11 34 2 8 1  

10 3 51 01 01 11 35 2 8 1  

11 3 51 01 01 11 36 3 1 1  

12 3 51 01 01 11 38 3 1 1  

13 3 51 01 01 11 40 3 1 1  

14 3 51 01 01 11 46 3 1 1  

15 3 51 01 01 11 48 3 8 1  
 

�  ����
���  ��������  ����  
��������  
	
�#�  

	������  '��	�	����  	������"�� , ��  
��	��
���#�����  ��-��  ���	�  II �  8;�#��� .  

The following tables contain the data obtained by 
phelogical observation on the Level II sample plot in 
Odzaci. 

 

          
�/$!�  117. (XX2012.PHE) ������"�   '��	�	���6  '��	����  ��	��-��6  �  ���	��-��6  (	�����"� ) 

	��*���  (��  ���	�  	�� . 
	��  - ����������	 , ��  
��#���  �  8;�#��� ) 

          Table 117. (XX2012.PHE) Phenological occurrences of biotic and abiotic (damaging) events (at the sample plot 
level-extensive, Odzaci plot ) 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

%���� / Species �	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*���  
Scoring 

�����  
	������#���  

Other 
observations 

1 3 051 1 26 03 15 1  

2 3 051 1 03 04 15 1  

3 3 051 1 16 04 15 3  

4 3 051 1 23 04 15 4  

5 3 051 1 30 04 15 5  

6 3 051 1 20 05 15 5  

7 3 051 1 12 06 15 5  

8 3 051 1 21 08 15 5  

9 3 051 1 17 09 15 5  

10 3 051 2 09 10 15 2  

11 3 051 2 30 10 15 3  

12 3 051 2 25 11 15 5  
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�/$!�   118. (XX2012. PHI)   ������"�  '��	�	���6  '��	����  ��	��-��6  �  ���	��-��6  (	�����"� )  
	��*���  
(��  ���	�  ������ -���������	 , 
��#���  �  8;�#��� ) 

Table 118. (XX2012. PHI) Recording of phenological phenomena of biotic and abiotic (damaging) events (at the 
individual tree level-intensively, for the sample plot in Odzaci) 

��
��  �� . 
Sequence 
number 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*��� /Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

other 
observations 

1 1 3 1 1 26 03 15 1 1  
1 1 3 3 1 26 03 15 1 1  
1 1 3 4 1 26 03 15 1 1  
1 1 3 7 1 26 03 15 1 1  
1 1 3 12 1 26 03 15 1 1  
1 1 3 15 1 26 03 15 1 1  
1 1 3 22 1 26 03 15 1 1  
1 1 3 27 1 26 03 15 1 1  
1 1 3 34 1 26 03 15 1 1  
1 1 3 35 1 26 03 15 1 1  
1 1 3 36 1 26 03 15 1 1  
1 1 3 38 1 26 03 15 - 1  
1 1 3 40 1 26 03 15 1 1  
1 1 3 46 1 26 03 15 1 1  
1 1 3 48 1 26 03 15 1 1  
2 1 3 1 1 03 04 15 1 1  
2 1 3 3 1 03 04 15 1 1  
2 1 3 4 1 03 04 15 1 1  
2 1 3 7 1 03 04 15 1 1  
2 1 3 12 1 03 04 15 1 1  
2 1 3 15 1 03 04 15 1 1  
2 1 3 22 1 03 04 15 1 1  
2 1 3 27 1 03 04 15 1 1  
2 1 3 34 1 03 04 15 1 1  
2 1 3 35 1 03 04 15 1 1  
2 1 3 36 1 03 04 15 1 1  
2 1 3 38 1 03 04 15 1 1  
2 1 3 40 1 03 04 15 1 1  
2 1 3 46 1 03 04 15 1 1  
2 1 3 48 1 03 04 15 1 1  
3 1 3 1 1 16 04 15 1 1  
3 1 3 3 1 16 04 15 3 1  
3 1 3 4 1 16 04 15 3 1  
3 1 3 7 1 16 04 15 3 1  
3 1 3 12 1 16 04 15 3 1  
3 1 3 15 1 16 04 15 3 1  
3 1 3 22 1 16 04 15 2 1  
3 1 3 27 1 16 04 15 2 1  
3 1 3 34 1 16 04 15 3 1  
3 1 3 35 1 16 04 15 3 1  
3 1 3 36 1 16 04 15 2 1  
3 1 3 38 1 16 04 15 1 1  
3 1 3 40 1 16 04 15 3 1  
3 1 3 46 1 16 04 15 3 1  
3 1 3 48 1 16 04 15 3 1  
4 1 3 1 1 23 04 15 3 1  
4 1 3 3 1 23 04 15 4 1  
4 1 3 4 1 23 04 15 4 1  
4 1 3 7 1 23 04 15 4 1  
4 1 3 12 1 23 04 15 4 1  
4 1 3 15 1 23 04 15 4 1  
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��
��  �� . 
Sequence 
number 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*��� /Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

other 
observations 

4 1 3 22 1 23 04 15 4 1  
4 1 3 27 1 23 04 15 4 1  
4 1 3 34 1 23 04 15 4 1  
4 1 3 35 1 23 04 15 4 1  
4 1 3 36 1 23 04 15 4 1  
4 1 3 38 1 23 04 15 3 1  
4 1 3 40 1 23 04 15 4 1  
4 1 3 46 1 23 04 15 4 1  
4 1 3 48 1 23 04 15 4 1  
5 1 3 1 1 30 04 15 5 1  
5 1 3 3 1 30 04 15 5 1  
5 1 3 4 1 30 04 15 5 1  
5 1 3 7 1 30 04 15 5 1  
5 1 3 12 1 30 04 15 5 1  
5 1 3 15 1 30 04 15 5 1  
5 1 3 22 1 30 04 15 5 1  
5 1 3 27 1 30 04 15 5 1  
5 1 3 34 1 30 04 15 5 1  
5 1 3 35 1 30 04 15 5 1  
5 1 3 36 1 30 04 15 5 1  
5 1 3 38 1 30 04 15 5 1  
5 1 3 40 1 30 04 15 5 1  
5 1 3 46 1 30 04 15 5 1  
5 1 3 48 1 30 04 15 5 1  
6 1 3 1 1 20 05 15 5 1  
6 1 3 3 1 20 05 15 5 1  
6 1 3 4 1 20 05 15 5 1  
6 1 3 7 1 20 05 15 5 1  
6 1 3 12 1 20 05 15 5 1  
6 1 3 15 1 20 05 15 5 1  
6 1 3 22 1 20 05 15 5 1  
6 1 3 27 1 20 05 15 5 1  
6 1 3 34 1 20 05 15 5 1  
6 1 3 35 1 20 05 15 5 1  
6 1 3 36 1 20 05 15 5 1  
6 1 3 38 1 20 05 15 5 1  
6 1 3 40 1 20 05 15 5 1  
6 1 3 46 1 20 05 15 5 1  
6 1 3 48 1 20 05 15 5 1  
7 1 3 1 1 12 06 15 5 1  
7 1 3 3 1 12 06 15 5 1  
7 1 3 4 1 12 06 15 5 1  
7 1 3 7 1 12 06 15 5 1  
7 1 3 12 1 12 06 15 5 1  
7 1 3 15 1 12 06 15 5 1  
7 1 3 22 1 12 06 15 5 1  
7 1 3 27 1 12 06 15 5 1  
7 1 3 34 1 12 06 15 5 1  
7 1 3 35 1 12 06 15 5 1  
7 1 3 36 1 12 06 15 5 1  
7 1 3 38 1 12 06 15 5 1  
7 1 3 40 1 12 06 15 5 1  
7 1 3 46 1 12 06 15 5 1  
7 1 3 48 1 12 06 15 5 1  
8 1 3 1 1 21 08 15 5 1  
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��
��  �� . 
Sequence 
number 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*��� /Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

other 
observations 

8 1 3 3 1 21 08 15 5 1  
8 1 3 4 1 21 08 15 5 1  
8 1 3 7 1 21 08 15 5 1  
8 1 3 12 1 21 08 15 5 1  
8 1 3 15 1 21 08 15 5 1  
8 1 3 22 1 21 08 15 5 1  
8 1 3 27 1 21 08 15 5 1  
8 1 3 34 1 21 08 15 5 1  
8 1 3 35 1 21 08 15 5 1  
8 1 3 36 1 21 08 15 5 1  
8 1 3 38 1 21 08 15 5 1  
8 1 3 40 1 21 08 15 5 1  
8 1 3 46 1 21 08 15 5 1  
8 1 3 48 1 21 08 15 5 1  
9 1 3 1 1 17 09 15 5 1  
9 1 3 3 1 17 09 15 5 1  
9 1 3 4 1 17 09 15 5 1  
9 1 3 7 1 17 09 15 5 1  
9 1 3 12 1 17 09 15 5 1  
9 1 3 15 1 17 09 15 5 1  
9 1 3 22 1 17 09 15 5 1  
9 1 3 27 1 17 09 15 5 1  
9 1 3 34 1 17 09 15 5 1  
9 1 3 35 1 17 09 15 5 1  
9 1 3 36 1 17 09 15 5 1  
9 1 3 38 1 17 09 15 5 1  
9 1 3 40 1 17 09 15 5 1  
9 1 3 46 1 17 09 15 5 1  
9 1 3 48 1 17 09 15 5 1  
10 1 3 1 2 09 10 15 2 1  
10 1 3 3 2 09 10 15 2 1  
10 1 3 4 2 09 10 15 2 1  
10 1 3 7 2 09 10 15 2 1  
10 1 3 12 2 09 10 15 2 1  
10 1 3 15 2 09 10 15 2 1  
10 1 3 22 2 09 10 15 2 1  
10 1 3 27 2 09 10 15 2 1  
10 1 3 34 2 09 10 15 2 1  
10 1 3 35 2 09 10 15 2 1  
10 1 3 36 2 09 10 15 2 1  
10 1 3 38 2 09 10 15 2 1  
10 1 3 40 2 09 10 15 2 1  
10 1 3 46 2 09 10 15 2 1  
10 1 3 48 2 09 10 15 2 1  
11 1 3 1 2 30 10 15 3 1  
11 1 3 3 2 30 10 15 3 1  
11 1 3 4 2 30 10 15 3 1  
11 1 3 7 2 30 10 15 3 1  
11 1 3 12 2 30 10 15 3 1  
11 1 3 15 2 30 10 15 3 1  
11 1 3 22 2 30 10 15 3 1  
11 1 3 27 2 30 10 15 3 1  
11 1 3 34 2 30 10 15 3 1  



 244

��
��  �� . 
Sequence 
number 

��
��  �� . 
Sequence 
number 

�� .
��#���  
Plot number 

��  
�����  
Tree number 

�	��*��  
Event code 

�����  
��
���"�  
date of the 
observation 

8#���  

	��*��� /Scoring 

���	
  
�	������  ��  

	������"�  
Method used 

for 
observation 

�����  
	������#���   

other 
observations 

11 1 3 35 2 30 10 15 3 1  
11 1 3 36 2 30 10 15 3 1  
11 1 3 38 2 30 10 15 3 1  
11 1 3 40 2 30 10 15 3 1  
11 1 3 46 2 30 10 15 3 1  
11 1 3 48 2 30 10 15 3 1  
12 1 3 1 2 25 11 15 5 1  
12 1 3 3 2 25 11 15 5 1  
12 1 3 4 2 25 11 15 5 1  
12 1 3 7 2 25 11 15 5 1  
12 1 3 12 2 25 11 15 5 1  
12 1 3 15 2 25 11 15 5 1  
12 1 3 22 2 25 11 15 5 1  
12 1 3 27 2 25 11 15 5 1  
12 1 3 34 2 25 11 15 5 1  
12 1 3 35 2 25 11 15 5 1  
12 1 3 36 2 25 11 15 5 1  
12 1 3 38 2 25 11 15 5 1  
12 1 3 40 2 25 11 15 5 1  
12 1 3 46 2 25 11 15 5 1  
12 1 3 48 2 25 11 15 5 1  

 
 

��  	�������	�  
	������  �  8;�#���  �����	  ��  
������"�  '��	�	���6  '��	����  ��	��-��6  �  
���	��-��6  (	�����"� ) 
	��*���  ��  ���	�  	�� . 
	�� -
����������	 , (������  XX2009.+<& ) �������  6�����  
���"���  (Quercus robur L.) 	
  
	-����  �	
���  
�  
	  
�����  ������#��� . +�����	�  
��	�  
	������"�  #���  

	������  26.03.2015. 
������	  ��  ���	  
�
�"�  
������� , ���  ��
����6  
	-�����  �����"� , �  �����  ����
  
��  ��
���	  �  �	�	�  
�����
�  03.04.2015. To�	�  

�����
�  16.04. �	����	���	  ��  �����"�  �������  �  
	����  	
  66% ��  ��	�	  #��	�  
	������ . +�����
	�  
23.04. ��  ��  #��	�  
	������  �	�����	���	  �����"�  
�������  	
  99%, �  30.04 ��  ���  ������  ��  
	������  

�	�������  100%. +�����
	�  20.05., 12.06., 21.08. �  
17.9., ����  
��������  �������  
�	����  ��  �����  
�������  ��  
	�������	�  
	������ .  	�	�  
�����
�  

	������  09.10. 
�������  ��  
��	�	����#���  �����  ��  
-����	�  
	������ , 	
�	��	  
	  33% �����  	
  ���
��  
�����  ����  ��  ��	�"��� . +�����
	�  
	������  30.10. 

�	#����  
��	�	����#���  ��  
	����	  �  ���	��  66% 	
  
���
��  �����  ���� . +�����
	�  
	������  25.11.2015. 

�������	  ��  
�  ��  ��  -����	�  
�����	�  
	������  

	��	  
	  
	�
��	�  	
�
�"�  �����  ��  �������  ��  #��	�  

	������ . 

+	������"��  '��	�	���6  '��	����  
��	��-��6  �  ���	��-��6  (	�����"� ) 
	��*���  ��  ���	�  

The recording of the yearly development stages of 
forest trees and biotic and abiotic (e.g. damaging) events 
and phenomena on the sample plot in O5�aci was 
performed on pedunculate oak trees (Quercus robur L) 
from the beginning to the end of the growing season (at 
the sample plot level – extensively, 672009.PHE).  

Field inspection of the plot began on March 26th 
2015. All the trees on the plot were in the phase of 
budding, while leafing had not started yet. The situation 
was the same in  the second inspection on April 3rd, when 
there was still no leafing on the plot. In the next inspection 
which was carried out on April 16th, leafing was visible in 
almost all trees on the plot. The intensity of leafing was up 
to 66%. During the next inspection on April 23rd, almost 
all trees had 99% of their leaves developed. Full 
development of leaves was achieved on April 30th when 
the next inspection took place. The inspections carried out 
on 20.05., 12.06., 21.08. and 17.9. did not reveal any 
changes on the whole area of the sample plot. In the 
inspection of the trees on October 9th, discolouration in 
33% of the total leaf area was observed in all trees. The 
inspection on October 30th recorded an increasing 
percentage of discolouration which was now 66% of the 
total leaf area. All leaves were fully rejected on the whole 
monitoring area by November 25th,  2015. 

During the observation of the yearly development 
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������ -���������	 , (������  672009.+<� ), 	
�	��	  15 
�������  6�����  ���"���  (Quercus robur L.) ��  

	������  ��	��
���#�����  ��-��  ���	�  II �  8;�#��� , 
�	-���  ��  ���
���  '��	�	���  
	����  �  
	��
����  
����������  
���	
��� . +	����������  15 �������  
	
������6  ��  ���������	  
����"� , �	��  ��  
	����  
����  �����-��  
	  
���"�  '��	�	���6  
	����  ��	  �  
�	
  ����������	�  
����"� , 	
� o��	  
����"�  ��  
-����	�  
	������ .  	�	�  
�����
�  ��  ���	�  ������  
26.03.2015. �	
���  ��  ���	  ��
���	  ���	  
�
�"�  
�������  ���  �����"� , �  ���	  ���"�  ��  ���������	  �  
�	�	�  
������
�  03.04.2015. To�	�  
�����
�  16.04. 
�	����	���	  ��  �����"�  �������  �  	����  	
  66% ��  
��	�	  #��	�  
	������ , 	���  �������  �� . 1 �  38 �
�  
����  ���	  �	�  �����"� , ��  �������  �� . 22, 27 �  36 �
�  ��  
�����"�  ���	  ��  ���	�  	
  33%. To�	�  
�����
�  16.04. 
�	����	���	  ��  �����"�  �������  �  	����  	
  66% ��  
��	�	  #��	�  
	������ . +�����
	�  23.04. ��  ��  #��	�  

	������  �	�����	���	  �����"�  �������  	
  99%, 	���  
�������  ��  1 �  38, �	��  ��  
�	�������  
	  ���	�  	
  66%, 

	�  ��  30.04 ���  ������  ��  
	������  
�	�������  
	  
100%, 	
�	��	  �������	  ��  �����"�  ��  ����  
�������  
�������� . +�����
	�  20.05., 12.06., 21.08., �  17.09. 
����  
��������  �������  
�	����  ��  �����  ���6  
�������  ��  
	�������	�  
	������ . +�����
	�  �������  
09.10. ��  �	�����	����  
��	�	����#���  �����  
	  33% 
	
  ���
��  �����  ����  ��	�"�  ��  ����  
�������   
�������� .  	�	�  	#���  
��	�	����#���  �����  ��  
��������  30.10. ��  �	�����	���	  
�  ��  
	�����  

�	#����  
��	�	����#���  ��  66% 	
  ���
��  �����  ����  
��	��"� . +�����
	�  
	������  25.11.2015. 
�������	  
��  
�  ��  ��  ����  
�������  ��������  
	��	  
	  
	�
��	�  
	
�
�"�  ����� . 

stages of forest trees and biotic and abiotic (e.g. 
damaging) events and phenomena (at the level of 
individual trees, intensively, Table 672009.PHI) i.e. on 
fifteen trees of pedunculate oak (Quercus robur L.) on the 
Level II sample plot, the following phenological events 
were observed in certain time periods. The observation of 
15 trees selected for intensive monitoring led to the same 
conclusions concerning the phenological events as the 
extensive monitoring of the whole plot. During the first 
inspection at the individial tree level in 2015, which was 
carried out on March 26th, all the monitored trees had their 
buds developed, but there were still no signs of leafing. 
The situation was the same after the second inspection on 
April 3rd. The next inspection on April 16th showed that the 
trees had 66% of their leaves developed on the whole plot, 
except trees 1 and 38  which had no signs of leafing and 
trees 22, 27 and 36 which had 33% of their leaves 
developed. During the assessment performed on April 
23rd, full development of leaves of 99% was observed in 
almost all trees, with the exception of trees 1 and 38 which 
had 66% of their leaves developed. The inspection of trees 
on the plot carried out on April 30th revealed that all the 
trees on the plot had their leaves fully or 100% developed. 
In the inspection sessions 20.05., 12.06., 21.08., and 
17.09, there were no changes on the monitored trees 
compared to the previous period of observation. The next 
inspection of the trees was on October 9th , when  
discolouration of 33% of the total crown leaf area was 
observed in all trees. The assessment of discolouration 
carried out on October 30th, discovered an increased 
percentage of discolouration of 66% of the total leaf area. 
Complete leaf rejection of all trees on the plot was 
registered in the final inspection on November 25th, 2015. 

 

  

<����  ���"��  - 9�����  �	��  
Sessile oak – Fruška gora 

<����  ���"��  – 8;�#�  
Pedunculate oak - O5�aci 

�!�#�  353.  9��	�	���  '���  – ������  ���  �����  – ����  
Figure 353. Phenological phase – trees without leaves - winter 
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<����  ���"��  - 9�����  �	��  
Sessile oak – Fruška gora 

<����  ���"��  – 8;�#�  
Pedunculate oak - O5�aci 

�!�#�  354.  9��	�	���  '���  – 
�	�������  ������ - 
�	����  
Figure 354. Phenological phase – Trees in leaf - spring 

 

  

�!�#�  355.  9��	�	���  '��� - ������  ��  
��	�	����#��	�  ����� - �����  
Figue 355. Phenological phase – trees with discoloured leaves - autumn 

 

 

25. �����  ���
���  �  ���
��9����
�  
       ��������  ����
�����  
 

8#���  
�������  ������#���  ��  
��	��
���#������  ��-����  
���	�  ���	�  (9�����  
�	��  �  8;�#� ) ��  	�������  ���	  ��  ��  
	����  
	
�#�  	  
�����
���	���  �����6  �����  ��  ������������  
�	���������� . +�������  ������#��� , 	
�	��	  "��  
������  �  ����	����	��  
��
������  �����  
	������  �  

�	#���  ��	
���������� .  ��	*� , 
�������  ������#���  
�	��  
	�������  �  ��	  ���-����  ��	 -��
����	�  
��	�	���6  
�	����  �	��  ��  
�������  ������  ���	�  
��	������� . +�������  ������#���  ����  �����  ��	��  �  
�����"�  �	
�  �  6�������6  ��������  �  ��	������� , 

25. ASSESSMENT OF GROUND VEGETATION 
      COMPOSITION AND ABUNDANCE 

 
The objective of the ground vegetation assessment 

on the Level II sample plots (Fruška gora and O5�aci) was 
to obtain data on the � bundance of plant species in the 
study area. The composition, diversity, and structure of 
vegetation are important factors for assessing biological 
diversity. Ground vegetation can further serve as an 
important bio-indicator for environmental changes to 
ecosystems. Vegetation plays a direct role in water and 
nutrient cycling, exchange of gases in the atmosphere and 
it is an important indicator of the status of forest 
ecosystems. Any change of abiotic and biotic nature can 
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�������  ���	��  �  ���	�'���  �  �����  ��  
	�������  
�������  ������6  ��	������� . �����  
�	����  ���	����  
�  ��	����  
���	
�  �	��  
	�����  
	  ���-����6  
�	����  
�  ������#��� . ��  
�������  ������#����  -���	  
�����  
����  '���	��  �  ��  ���	  ��
��  ���  ������#���  �	��  
�
����-�	  
�  �������  ��  
��	��"�  �����-���6  
'���	�� . +��
�	��  ���������"�  
�������  ������#���  
	���
�  ��  �  ��������	  ���	�  
� o#���  �  ���	�  #���  �  
	
�	��  ��  ����  
����  ��
�����"�  ��	  ��	  ��  
����*��	��  ���
�6�  ���  �������� . +����
��"��  

	
�����  ��  ������  ����������  ��  ���  �����6  ����� , 
����-�����  ��������  �  ��6	���� . 

lead to significant changes in the vegetation. Ground 
vegetation is often affected by multiple environmental 
factors, not just one. Apart from that, vegetation may have 
identical response to the influence of various factors. One 
advantage of ground vegetation assessment lies in its 
lower costs compared to some other investigations, such 
as air or soil pollution. Another advantage is that the 
results of the vegetation studies are easy to interpret. The 
field data collection covered all plant species on the 
sample plots, including mosses and lichen.. 
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8���
��  
	������  ��  9����	�  
�	�� ./Monitoring plots on Fruska gora 

 

8���
��  
	������  �  8;�#��� /Monitoring plots 
in Odzaci 

��  ��	��
���#���� ��  ��-� ���  (9�����  �	��  �  
8;�#� ) 
	�������	  ��  
	  
��  	���
��6  
	������  
(�����  1 �  2) ����-���  10 x 10 m (= 500 m2). 8#���  

�������  ������#���  	�������  ��  ���  
���  �	�	�  
������#�	�	�  
���	
� , ���	  
�  ��  
�	�-����  
�	����� , 
���"�  �  ����"�  ��
���  ������#��� . $�  	#���  
�������  
������#���  �	������  ��  Braun-Blanquet ���	
 . +���  
	#���  
�������  ������#���  ��  9����	�  �	��  	�������  
��  15.05.2015.�	
��� , 
����  17.07.2015.�	
���  �  �����  
18.09.2015.�	
��� . 

��  ��	��
���#����	�  ��-��  8;�#�  
���  	#���  

Ground vegetation assessment was carried out on 
five 10 x 10 m (= 500 m2) observation plots (Figures 1 and 
2), established on both sample plots (Fruška gora and 
O5�aci) respectively. Vegetation assessment was 
conducted three times during the growing season. We 
studied the spring, summer and autumn aspects of the 
ground vegetation. Braun Blanquet method was used for 
the purposes of ground vegetation assessment. The first 
assessment of the ground vegetation on the sample plot 
Fruška gora was carried out on May 15th, 2015, the second 
followed on July 17th and the third on September 18th, 

1 

3 

4 

2 

5 

4 

1 

2 

5 

3 
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�������  ������#���  	�������  ��  22.05.2015.�	
��� , 

����  24.07.2015.�	
���  �  �����  25.09.2015.�	
��� . 

�  ��������  (119 �  120)  672012.PLV 
��������  
��  
	
�#�  	  	���
���  
	��������  ��  	��  �����������  
�	��������  (��
�	����  ������ , ��	���'���  ������  �  

����� , 
�����  ��
�  ��  �������  
�������  ������#���  
	������� , ������  
�������  ������#���  �  
� .). �  
��������  (121 �  122) 672012.VEM 
��������  ��  
���
��������  �����  �����  
	  ��	��  
��#��� , �������  
��
�  ��  	#���  
�������  ������#���  	�������  �  

	��	��	��  ��  �����  �����  ����� . ��  9����	�  �	��  
����*��	  ��  ���
�	  12 �����6  ����� . �������  ��	�  
���
��������6  �����  
��
�
�	  ��  �����  Dicotyledones 
�  �	  10 �����  
	�  ��  �������	����  ���	  
��  �����  
�����  (Festuca drymeja Mert. & Koch �  Poa annua L.) 
�	� e 
��
�
���  �����  Monocotyledones. ��  9����	�  
�	��  
	��������  ��  ����  �����  Hedera helix L. �  Rubus 
caesius L. +�������	  ��������  �  ��6	����  ��  
	���
���  
	��������  ����  �������	���	 . 

��  ��	��
���#����	�  ��-��  8;�#�  ����*��	  ��  
10 �����6  ����� . ���	  ��
��  �����  �����  
��
�
���  ��  
�����  Monocotyledones, �����  Poa annua L. �  ���  
	�����  ���
��������  �����  
��
�
���  ��  �����  
Dicotyledones. +	  ��	��	���  ��
������  ��  ��  �����  
Glechoma hederacea L. �  Poa annua L.  ��6	����  �  
��������  ��  	���
���  
	��������  ����  �������	���� . 

 

2015.  
On the sample plot O5�aci, the first assessment 

was carried out on May 22nd, 2015, the second followed 
on July, 24th and the third on September 25tht, 2015.  

Tables (119 and 120) 672012.PLV show the basic 
information on the observation plots for both localities, 
such as altitude, latitude and longitude, the dates when the 
ground vegetation assessments were performed, the height 
of ground vegetation and others. Tables (121 and 122)  
672012.VEM present plant species recorded per plot, 
assessment dates and ground cover for each species. A 
total number of 12 plant species was recorded on the 
sample plot Fruška gora. The greatest number of the 
taxons belonged to the class of Dicotyledones (10 
species), while only two species (Festuca drymeja Mert. 
& Koch and Poa annua L.) belonged to Monocotyledones. 
The dominant species on Fruška gora were Hedera helix 
L. and Rubus caesius L..The presence of lichen and moss 
was not registered. 

A total number of 10 plant species was 
determined on the sample plot in O5�aci  There was only 
one species from the class of Monocotyledones - Poa 
annua L. All the other plant species belonged to 
Dicotyledones. The most abundant plant species were 
Glechoma hederacea L. and Ajuga reptans L The 
presence of moss and lichen was not registered.  
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Table 119. (XX2012.PLV) FRUSKA GORA 
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1 67 1 1 1 8 1 2 15.05.2015. 45 09 26 19 48 37 10 2 100 70 0 0 0,20 70 0 0 20  
2 67 1 2 1 8 1 2 17.07.2015. 45 09 26 19 48 37 10 2 100 70 0 0 0,25 70 0 0 30  
3 67 1 3 1 8 1 2 18.09.2015. 45 09 26 19 48 37 10 2 100 70 0 0 0,35 70 0 0 30  
4 67 1 1 2 8 1 2 15.05.2015. 45 09 26 19 48 37 10 2 100 50 0 0 0,25 50 0 15 20  
5 67 1 2 2 8 1 2 17.07.2015. 45 09 26 19 48 37 10 2 100 50 0 0 0,35 50 0 10 20  
6 67 1 3 2 8 1 2 18.09.2015. 45 09 26 19 48 37 10 2 100 50 0 0 0,35 50 0 10 20  
7 67 1 1 3 8 1 2 15.05.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,30 70 0 0 0  
8 67 1 2 3 8 1 2 17.07.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,35 70 0 0 0  
9 67 1 3 3 8 1 2 18.09.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,35 70 0 0 0  
10 67 1 1 4 8 1 2 15.05.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,25 40 0 20 0  
11 67 1 2 4 8 1 2 17.07.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,25 60 0 10 0  
12 67 1 3 4 8 1 2 18.09.2015. 45 09 26 19 48 37 10 2 100 60 0 0 0,35 60 0 10 0  

13 67 1 1 5 8 1 2 15.05.2015. 45 09 26 19 48 37 10 2 100 80 0 0 0,30 70 0 0 40  

14 67 1 2 5 8 1 2 17.07.2015. 45 09 26 19 48 37 10 2 100 80 0 0 0,35 80 0 0 40  

15 67 1 3 5 8 1 2 18.09.2015. 45 09 26 19 48 37 10 2 100 80 0 0 0,35 80 0 0 40  
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Table 120. ( XX2012.PLV) ODZACI 
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1 67 3 1 1 8 1 2 22.05.2015. 45 27 17 19 10 28 10 2 100 70 0 0 0,20 50 0 30 20  
2 67 3 2 1 8 1 2 24.07.2015. 45 27 17 19 10 28 10 2 100 70 0 0 0,25 50 0 30 30  
3 67 3 3 1 8 1 2 25.09.2015. 45 27 17 19 10 28 10 2 100 70 0 0 0,35 50 0 30 30  
4 67 3 1 2 8 1 2 22.05.2015. 45 27 17 19 10 28 10 2 100 50 0 0 0,25 40 0 40 20  
5 67 3 2 2 8 1 2 24.07.2015. 45 27 17 19 10 28 10 2 100 50 0 0 0,25 40 0 30 20  
6 67 3 3 2 8 1 2 25.09.2015. 45 27 17 19 10 28 10 2 100 50 0 0 0,35 40 0 30 20  
7 67 3 1 3 8 1 2 22.05.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,30 70 0 20 0  
8 67 3 2 3 8 1 2 24.07.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,35 70 0 15 0  
9 67 3 3 3 8 1 2 25.09.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,35 70 0 15 0  
10 67 3 1 4 8 1 2 22.05.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,25 40 0 20 0  
11 67 3 2 4 8 1 2 24.07.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,25 60 0 10 0  
12 67 3 3 4 8 1 2 25.09.2015. 45 27 17 19 10 28 10 2 100 60 0 0 0,33 60 0 10 0  
13 67 3 1 5 8 1 2 22.05.2015. 45 27 17 19 10 28 10 2 100 80 0 0 0,30 70 0 10 40  
14 67 3 2 5 8 1 2 24.07.2015. 45 27 17 19 10 28 10 2 100 80 0 0 0,35 80 0 5 40  
15 67 3 3 5 8 1 2 25.09.2015. 45 27 17 19 10 28 10 2 100 80 0 0 0,35 80 0 5 40  
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Table 121. ( XX2012.VEM) FRUSKA GORA 
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1 1 1 1 080.009.075 3 1 50% 5  
2 1 1 1 193.004.007 3 1 20% 5  
3 1 1 1 128.001.001 3 1 20% 5  
4 1 1 1 036.004.011 1 1 15% 5  
5 1 1 1 183.049.003 3 1 15% 5  
6 1 1 1 168.001.020 3 1 5 % 5  
7 1 1 2 080.009.075 3 1 70% 5  
8 1 1 2 193.004.007 3 1 25% 5  
9 1 1 2 128.001.001 3 1 25% 5  
10 1 1 2 036.004.011 1 1 15% 5  
11 1 1 2 183.049.003 3 1 15% 5  
12 1 1 2 168.001.020 3 1 5% 5  
13 1 1 3 080.009.075 3 1 70% 5  
14 1 1 3 193.004.007 3 1 25% 5  
15 1 1 3 128.001.001 3 1 25% 5  
16 1 1 3 036.004.011 1 1 15% 5  
17 1 1 3 183.049.003 3 1 10% 5  
18 1 1 3 168.001.020 3 1 5% 5  
19 1 2 1 193.004.007 3 1 75% 5  
20 1 2 1 036.004.011 1 1 15% 5  
21 1 2 1 183.049.003 3 1 5% 5  
22 1 2 1 105.001.999 1 1 5% 5  
23 1 2 1 144.005.010 3 1 25% 5  
24 1 2 1 168.001.020 3 1 5% 5  
25 1 2 1 080.009.075 3 1 10% 5  
26 1 2 2 193.004.007 3 1 75% 5  
27 1 2 2 036.004.011 1 1 10% 5  
28 1 2 2 183.049.003 3 1 5% 5  
29 1 2 2 105.001.999 1 1 10% 5  
30 1 2 2 144.005.010 3 1 25% 5  
31 1 2 2 168.001.020 3 1 5% 5  
32 1 2 2 080.009.075 3 1 15% 5  
33 1 2 3 193.004.007 3 1 75% 5  
34 1 2 3 036.004.011 1 1 15% 5  
35 1 2 3 183.049.003 3 1 5% 5  
36 1 2 3 105.001.999 1 1 10% 5  
37 1 2 3 144.005.010 3 1 25% 5  
38 1 2 3 168.001.020 3 1 5% 5  
39 1 2 3 080.009.075 3 1 10% 5  
40 1 3 1 080.009.075 3 1 50% 5  
41 1 3 1 036.004.011 1 1 20% 5  
42 1 3 1 193.004.007 3 1 50% 5  
43 1 3 1 183.049.003 3 1 5% 5  



 252

��

��

 ��
	�

  
S

eq
ue

nc
e 

nu
m

be
r 

��	
�

 
�
�#

���
  

P
lo

t n
um

be
r 

8�
���

�
 ��

	��
�

 
S

am
pl

e 
de

si
gn

at
io

n 

��	
�

 o
#�

��
 

S
co

rin
g 

8�
���

�
 ��

���
 

S
pe

ci
es

 c
od

e 

��	
 ��

��	
���

�
 

S
ta

nd
 a

re
a 

���
���

��
 

S
ub

st
ra

te
 

+	
��	

��	
��

 ��
���

 
 S

pe
ci

es
 c

ov
er

 

  
+

	��

��

	��
 


��
���

���
#�

��
 

   
8�

���
�

 ��

��

�"
�

 
 O

th
er

 
ob

se
rv

at
io

ns
 

44 1 3 1 095.001.999 1 1 5% 5  
45 1 3 1 128.001.001 3 1 25% 5  
46 1 3 1 105.001.999 1 1 10% 5  
47 1 3 1 168.001.020 3 1 5% 5  
48 1 3 1 036.001.001 1 1 5% 5  
49 1 3 2 080.009.075 3 1 50% 5  
50 1 3 2 036.004.011 1 1 15% 5  
51 1 3 2 193.004.007 3 1 50% 5  
52 1 3 2 183.049.003 3 1 5% 5  
53 1 3 2 095.001.999 1 1 5% 5  
54 1 3 2 128.001.001 3 1 25% 5  
55 1 3 2 105.001.999 1 1 10% 5  
56 1 3 2 168.001.020 3 1 5% 5  
57 1 3 2 036.001.001 1 1 5% 5  
58 1 3 3 080.009.075 3 1 50% 5  
59 1 3 3 036.004.011 1 1 15% 5  
60 1 3 3 193.004.007 3 1 50% 5  
61 1 3 3 183.049.003 3 1 5% 5  
62 1 3 3 095.001.999 1 1 10% 5  
63 1 3 3 128.001.001 3 1 25% 5  
64 1 3 3 105.001.999 1 1 15% 5  
65 1 3 3 168.001.020 3 1 5% 5  
66 1 3 3 036.001.001 1 1 5% 5  
67 1 4 1 193.004.007 3 1 50% 5  
68 1 4 1 036.004.011 1 1 15% 5  
69 1 4 1 036.001.001 1 1 15% 5  
70 1 4 1 105.001.999 1 1 10% 5  
71 1 4 1 168.001.020 3 1 5% 5  
72 1 4 1 193.016.001 3 1 5% 5  
73 1 4 1 080.021.001 3 1 5% 5  
74 1 4 2 193.004.007 3 1 60% 5  
75 1 4 2 036.004.011 1 1 10% 5  
76 1 4 2 036.001.001 1 1 15% 5  
77 1 4 2 105.001.999 1 1 15% 5  
78 1 4 2 168.001.020 3 1 5% 5  
79 1 4 2 193.016.001 3 1 10% 5  
80 1 4 2 080.021.001 3 1 5% 5  
81 1 4 3 193.004.007 3 1 70% 5  
82 1 4 3 036.004.011 1 1 10% 5  
83 1 4 3 036.001.001 1 1 10% 5  
84 1 4 3 105.001.999 1 1 15% 5  
85 1 4 3 168.001.020 3 1 5% 5  
86 1 4 3 193.016.001 3 1 10% 5  
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87 1 4 3 080.021.001 3 1 5% 5  
88 1 5 1 080.009.075 3 1 75% 5  
89 1 5 1 128.001.001 3 1 50% 5  
90 1 5 1 183.049.003 3 1 15% 5  
91 1 5 1 193.004.007 3 1 10% 5  
92 1 5 1 168.001.020 3 1 10% 5  
93 1 5 1 080.021.001 3 1 5% 5  
94 1 5 1 095.001.999 1 1 5% 5  
95 1 5 2 080.009.075 3 1 75% 5  
96 1 5 2 128.001.001 3 1 50% 5  
97 1 5 2 183.049.003 3 1 15% 5  
98 1 5 2 193.004.007 3 1 10% 5  
99 1 5 2 168.001.020 3 1 15% 5  
100 1 5 2 080.021.001 3 1 5% 5  
101 1 5 2 095.001.999 1 1 5% 5  
102 1 5 3 080.009.075 3 1 75% 5  
103 1 5 3 128.001.001 3 1 50% 5  
104 1 5 3 183.049.003 3 1 15% 5  
105 1 5 3 193.004.007 3 1 15% 5  
106 1 5 3 168.001.020 3 1 10% 5  
107 1 5 3 080.021.001 3 1 5% 5  
108 1 5 3 095.001.999 1 1 15% 5  

 


�/$!�  122. (XX2012.VEM) 8A27�   
Table 122. (XX2012.VEM) ODZACI 
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1 3 1 1 095.001.003 1 1 10% 5  
2 3 1 1 044.002.005 3 1 5% 5  
3 3 1 1 169.041.001 3 1 5% 5  
4 3 1 1 110.001.001 3 1 5% 5  
5 3 1 1 036.004.014 1 1 5% 5  
6 3 1 2 095.001.003 1 1 15% 5  
7 3 1 2 044.002.005 3 1 5% 5  
8 3 1 2 169.041.001 3 1 5% 5  
9 3 1 2 110.001.001 3 1 5% 5  
10 3 1 2 036.004.014 1 1 5% 5  
11 3 1 3 095.001.003 1 1 15% 5  
12 3 1 3 044.002.005 3 1 5% 5  
13 3 1 3 169.041.001 3 1 5% 5  



 254

��

��

 ��
	�

  
S

eq
ue

nc
e 

nu
m

be
r 

��	
�

 
�
�#

���
 

P
lo

t n
um

be
r 

8�
���

�
 ��

	��
�

/ 
S

am
pl

e 
de

si
gn

at
io

n 

��	
�

 o
#�

��
 

S
co

rin
g 

8�
���

�
 ��

���
 

S
pe

ci
es

 c
od

e 

��	
 ��

��	
���

�
 

S
ta

nd
 a

re
a 

���
���

��
/ 

S
ub

st
ra

te
 

+
	��

	��
	��

 ��
���

 
S

pe
ci

es
 c

ov
er

 

 
+

	��

��

	��
 


��
���

���
#�

��
 

  

8�
���

�
 ��


��
�"

�
 

O
th

er
 o

bs
er

va
tio

ns
 

14 3 1 3 110.001.001 3 1 5% 5  
15 3 1 3 036.004.014 1 1 5% 5  
16 3 2 1 095.001.003 1 1 5% 5  
17 3 2 1 035.001.001 1 1 15% 5  
18 3 2 1 110.001.001 3 1 25% 5  
19 3 2 1 151.001.004 3 1 15% 5  
20 3 2 1 169.041.001 3 1 15% 5  
21 3 2 1 127.001.001 2 1 2% 5  
22 3 2 1 193.016.001 3 1 5% 5  
23 3 2 2 095.001.003 1 1 5% 5  
24 3 2 2 035.001.001 1 1 15% 5  
25 3 2 2 110.001.001 3 1 25% 5  
26 3 2 2 151.001.004 3 1 10% 5  
27 3 2 2 169.041.001 3 1 15% 5  
28 3 2 2 127.001.001 2 1 2% 5  
29 3 2 2 193.016.001 3 1 10% 5  
30 3 2 3 095.001.003 1 1 5% 5  
31 3 2 3 035.001.001 1 1 15% 5  
32 3 2 3 110.001.001 3 1 25% 5  
33 3 2 3 151.001.004 3 1 10% 5  
34 3 2 3 169.041.001 3 1 10% 5  
35 3 2 3 127.001.001 2 1 2% 5  
36 3 2 3 193.016.001 3 1 10% 5  
37 3 3 1 193.016.001 3 1 5% 5  
38 3 3 1 035.001.001 1 1 10% 5  
39 3 3 1 095.001.003 1 1 10% 5  
40 3 3 1 169.041.001 3 1 20% 5  
41 3 3 1 110.001.001 3 1 10% 5  
42 3 3 1 036.004.014 1 1 3% 5  
43 3 3 2 193.016.001 3 1 5% 5  
44 3 3 2 035.001.001 1 1 10% 5  
45 3 3 2 095.001.003 1 1 10% 5  
46 3 3 2 169.041.001 3 1 20% 5  
47 3 3 2 110.001.001 3 1 15% 5  
48 3 3 2 036.004.014 1 1 10% 5  
49 3 3 3 193.016.001 3 1 5% 5  
50 3 3 3 035.001.001 1 1 15% 5  
51 3 3 3 095.001.003 1 1 15% 5  
52 3 3 3 169.041.001 3 1 20% 5  
53 3 3 3 110.001.001 3 1 10% 5  
54 3 3 3 036.004.014 1 1 10% 5  
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55 3 4 1 193.016.001 3 1 60% 5  
56 3 4 1 139.004.999 1 1 5% 5  
57 3 4 1 169.041.001 3 1 25% 5  
58 3 4 1 110.001.001 3 1 10% 5  
59 3 4 1 080.026.004 1 1 1% 5  
60 3 4 1 095.001.003 1 1 10% 5  
61 3 4 2 193.016.001 3 1 50% 5  
62 3 4 2 139.004.999 1 1 5% 5  
63 3 4 2 169.041.001 3 1 20% 5  
64 3 4 2 110.001.001 3 1 10% 5  
65 3 4 2 080.026.004 1 1 1% 5  
66 3 4 2 095.001.003 1 1 10% 5  
67 3 4 3 193.016.001 3 1 50% 5  
68 3 4 3 139.004.999 1 1 5% 5  
69 3 4 3 169.041.001 3 1 250% 5  
70 3 4 3 110.001.001 3 1 10% 5  
71 3 4 3 080.026.004 1 1 1% 5  
72 3 4 3 095.001.003 1 1 10% 5  
73 3 5 1 151.019.001 3 1 50% 5  
74 3 5 1 139.004.999 1 1 5% 5  
75 3 5 1 095.001.003 1 1 5% 5  
76 3 5 1 035.001.001 1 1 5% 5  
77 3 5 1 151.001.004 3 1 10% 5  
78 3 5 1 169.041.001 3 1 20% 5  
79 3 5 1 193.016.001 3 1 2% 5  
80 3 5 1 110.001.001 3 1 10% 5  
81 3 5 2 151.019.001 3 1 50% 5  
82 3 5 2 139.004.999 1 1 5% 5  
83 3 5 2 095.001.003 1 1 5% 5  
84 3 5 2 035.001.001 1 1 5% 5  
85 3 5 2 151.001.004 3 1 10% 5  
86 3 5 2 169.041.001 3 1 25% 5  
87 3 5 2 193.016.001 3 1 5% 5  
88 3 5 2 110.001.001 3 1 15% 5  
89 3 5 3 151.019.001 3 1 50% 5  
90 3 5 3 139.004.999 1 1 5% 5  
91 3 5 3 095.001.003 1 1 5% 5  
92 3 5 3 035.001.001 1 1 5% 5  
93 3 5 3 151.001.004 3 1 15% 5  
94 3 5 3 169.041.001 3 1 20% 5  
95 3 5 3 193.016.001 3 1 5% 5  
96 3 5 3 110.001.001 3 1 15% 5  
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26. �������  ��
�	�
�  ���	�  ��  �����  
 
��  ��	��
���#����	�  ��-��  
���	�  ���	�  ��  

9����	�  �	��  	�������  ��  28. 08. 2015. �	
���  

�	#���  	������	���  �����  	
  	�	��  ��  �������  
�������  
�����  (8�����#  672004.LTF). $�  
�
����'���#���  ��
����6  ���
�	��  	������	���  
�����  	
  	�	��  ��	��	���	  ��  �����  ��  ��6	��  
��	�"�  �������  6�����  ���"���  �  ����� . ��  
��  ������  
���"���  �  ��
�	�  ������  ����� , ����
���	  ��  �  
	�	��  
��
�  
�����
��	  
	�
��	  ��������	  �����  �	��  ��  ���	  
���	���	  
������	�  ���-��	�  �����	���  (8�����#  
672004.LTF). ��  	�	�  �����  ����  �	-���  ���
�	��  
�	��  ��  �������  ��  	�����"�  ��������  	�	�	� . ��  
�������  ���
	�������  ���#�  �  ��
	���
�	�  �������  

��#���  ��  �����������  �	���	����	� , 
�����
��	  ��  
�����  ��  ���������  ��
�  �  ����� . ���
�	��  ��
�-��  
��  
��	��"�  	�	��  ����  ����*���  ��  ��  	���  �������  
(8�����#  672012.LSS). 

��  ��	��
���#����	�  ��-��  
���	�  ���	�  �  
8;�#���  	�������  ��  
�	#���  	������	���  �����  	
  
	�	��  ��  �������  �������  
����� . +�	#���  ���
�	��  
	�����"�  ��  	�	�  ��	��
���#����	�  ��-��  	��6������  
��  ��	���  �����  ����
����  ��  
	���
��6  (
	"�6  

��	��  ��	��"�  #���  (Quercus cerris) �  ���6  
��	��  
��	�"�  Acer campestre, Acer tataricum �  Crat
 egus sp. 
��	�#�  ��  �������  ����
����  ��  02.10.2015. 8
��6  
	  
����
��"�  ���������  ��  
�����	  
�����
��  
	�	��  
��-��  ��
�  (�����"�  x12). ��  ��#�  �����  ����
����  
���������  ��  �
��	���  �  
�
����  �����#� , �  
	�	�	  

�����
��  �  ���	���	����  ���������  ��  
	�	�  ��	��  
��
� . ��	  ����
���	�  ����	�  ����������  ��  �  
6�������	���  �  '	�	���'���� . ����
���	  ��  �  

�����
��	  
	�
��	  ��������	  �����  �	��  ��  ���	  
���	���	  
������	�  ���-��	�  �����	��� . 0�	  �  ������6  
�	
���  ����*��	  ��  
�������	  
�
����#�  
(Microsphaera alphitoides Griff. et Maubl.) ��  
����
�����  ����	����  #��� . �	-���  ��  ���
�	��  ��  
����	����   Acer campestre �	��  ��  
	
������  ��  
���
�	�  	�����"�  	
  	�	��  ���  ��  
�������  

�����
	�  ��  ������  ����*��	  
�  ��  ��
�  	  

	���
�#���  ��
�
�  ��������  ����-� . 

��  ����
�����  ��	�#���  ��  ��	��
���#�����  
��-��  ����  ����*���  ���
�	��  	�����"�  �����  	
  
	�	��  (8����#�  672004.LTF �  672012.LSS).  

+�	#���  	������	���  �����  	
  	�	��  
	�������  ��  �  ��  	�	��	�  ������#���  ���  	���
�  ��-��  
 �  ��
	���
�	�  �������   �  ��  �������  �
�  ��  ������#���  
����  ���	����  ���#� . ��  
�����
����  �������  ����  
�	-���  ���
�	��  	������	���  �����  	
  	�	��  
(8�����#  672012.LSS). 

 

26. ASSESSMENT OF FOLIAR OZONE INJURY 
 
Ozone injury assessment was conducted on the 

main tree species on the Level II sample plot on Fruška 
gora. It was done on August 28th, 2015 (Form 
672004.LTF). The leaves required for the assessment of 
visible symptoms of foliar ozone injury were sampled 
from the upper sun-exposed crowns of sessile oak and 
beech trees. Fully-developed leaves from two sessile oak 
trees and one beech tree were examined by using a 
magnifying glass (Form 672004.LTF). There were no 
signs typical of foliar ozone injury on the leaves. The 
leaves sampled from the sun-exposed crowns of hornbeam 
and lime trees in the immediate vicinity of the intensive 
monitoring plot (Form 672012.LSS) were also studied. 
These species didn’t show any signs of typical foliar 
ozone injury.  

The assessments aimed at determining foliar 
ozone injury on the main tree species were also carried out 
on the Level II sample plot in O5�aci. The assessment of 
the injury symptoms on this sample plot was done on 
foliar samples taken from the accessible middle and lower 
crown parts of  Turkey oak (Quercus cerris) and all parts 
of  Acer campestre, Acer tataricum and Crat
 egus sp. The 
samples were taken on October 2nd, 2015. The collected 
material was thoroughly examined in the field using a 
hand magnifying glass. It was then packed in paper bags 
and once again examined in the laboratory of the Institute 
using a table magnifier this time. A portion of the 
collected material was herbarized and photographed. Only 
fully-developed sun-exposed leaves were examined. As in 
previous years, the presence of  powdery mildew 
(Microsphaera alphitoides Griff. et Maubl.) was recorded 
on the sampled leaves of Turkey oak trees. Some 
symptoms that resembled ozone-induced injury were 
detected on the leaves of Acer campestre. However, a 
thorough examination in the field proved they were caused 
by an attack of sucking insects. 

There were no symptoms of visible ozone-induced 
injury on the examined samples of leaves on the sample 
plot (Tables 672004.LTF and 672012.LSS). 

Foliar ozone injuries were assessed on the 
surrounding vegetation beyond the boundaries of the 
observation plots, but in their vicinity and at sun-exposed 
sites. There were no symptoms of visible ozone-induced 
injury on the examined species (Form 672012.LSS). 
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�/$!�   123. (XX2012.PLL) ��'	���#���  	  	���
�	�  
��#���  
   Table 123. (XX2012.PLL) Sample plot data 
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1 67 1  45 09 26 19 48 39 10  1  
3 67 3  45 27 17 19 10 28 2  1  
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�/$!�   124. (XX2012.PLL) ��'	���#���  	  	���
���  
��#�����  ���	�  II ��  9����	�  �	��  �  �  8;�#���  
Table 124. (XX2012.PLL) Data on the Level II sample plots on Fruška gora and in O5�aci  

��

��

 ��
	�

 
S

eq
ue

nc
e 

nu
m

be
r 

  

���
���

 
C

ou
nt

ry
 c

od
e 

 

+
��#

���
 

O
bs

er
va

tio
n 

pl
ot

 
 

 �

 	#

���
 

T
yp

e 
of

 v
al

id
at

io
n 

 

,�	
��

 3
���

��
. 

La
tit

ud
e 

,�	
���

'
.��

���
�

 
Lo

ng
itu

de
 

��

�	�

���
 

%
���

��
 

A
lti

tu
de

 
 

��	
�

 
0�

�
�
���

 
N

um
be

r 
of

 r
ec

ta
ng

le
s  

%
���

�	�
�

 
���

���
��

 
S

oi
l m

oi
st

ur
e 

8

���

"�
 

O
bs

er
va

tio
ns

 

1 67 1  45 09 26 19 48 39 10  1  
3 67 3  45 27 17 19 10 28 2  1  

 
 


�/$!�  125. (XX2004.LTF) ,�����  �����  
�����  ��  ��	��
���#������  ��-����  ���	�  II ��  9����	�  �	��  �  �  8;�#���  
Table 125. (XX2004.LTF) Main tree species on the Level II sample plots on Fruška gora and in O5�aci  
 

� 2��2���&   ��98��27�1& / STANDARD DATA 
��98��27�1&  8  87&��  

ASSESSMENT DATA 
87&�2  ���+ 8�2  

SYMPTOM ASSESSMENT 
8+2B2C2  
COMMENTS 

��	�  
������#�  
Sequence 
number 

������  
Country 

code 

��	�  
+��#���  

Observation 
plot number 

��	�  
�������  

Number of 
trees 

0	
  �����  
Species code 

.�������  
�����  �����  
Scientific 

name 
 

��	�  
��	���  

Number of 
samples 

 

�����  
��	��	��"�  

Sampling date 
 

�����  
2������  

Analysis date 

C 
C 

C+1 
C+1 

%���'��	���	  
Verified 

 �
  ����'���#���  

Type of verification 

�
� . +�������	  
����6  
��	��-��6  �  ���	��-��6  

'���	�� ) 
(e.g. presence of biotic and 

abiotic factors) 

1   
67 

  
1   036.004.011 Quercus 

petraea 5 280815 280815 0 0 ��    ����  �	�����	����  
Not recorded 

2   
67 

  
1   036.001.001 Fagus 

silvatica 5 280815 280815 0 0 ��    ����  �	�����	����  
Not recorded 

3 67 3   036.004.008 Quercus 
cerris 5  

021015 
. 

021015 0 0 ��    

1��  ��
�
  
�
����#�  6�����  
Microsphaera alphitoides 
8�����"�  	
  ��������  

����-�  
Strong attack of oak powdery 

mildew Microsphaera 
alphitoides 

4 67 3   095.001.003 Acer 
campestre 5  

021015 021015 0 0 ��    8�����"�  	
  ��������  
����-�  

5 67 3   095.001.004 Acer 
tataricum 5 021015 021015 0 0 ��    ����  �	�����	����  

Not recorded 

6 67 3   - Crataegus 
spp. 5 021015 021015 0 0 ��     ����  �	�����	����  

Not recorded 
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�/$!�  126. (XX2012.LSS) ��	��	��"�  ��  �������  ���	�����  ���#�  �  ��
	���
�	�  �������  ��	��
���#�����6  ��-���  ���	�  II ��  9����	�  �	��  �  �   
8;�#���  
Table 126. (XX2012.LSS) Sampling on the light exposed sites in the vicinity of the Level II sample plots on Fruška gora and in O5�aci 

��
 . 
��	�  

������  
Country 

code 
 

��	�  
��#���  
Observation 
plot number 

 

��	�  
���
������  
Number of 
rectangles 

 

�����  
Date 

.�������  �����  �����  
Scientific name 

 

0	
  �����  
Species code 

8�	�  
���
�	��  

Ozone 
symptoms 
(�� /�� ) 
(Yes/no 

+����
���	  
�����  

Collected leaves 

+����
���	  
����  

Collected seed 

%���'��	���	  
Verified 

 �
  
����'���#���  

Type of 
verification 

���,2  
8+2B2C2  

OTHER 
OBSERVATIONS 

1 67 1 1 280815 Carpinus betulus 035.001.001 �� /no �� /Yes �� /no �� /no   

2 67 1 1 280815 Tilia tomentosa 105.001.001 �� /no �� /Yes �� /no �� /no   

3 67 3 1 021015 Quercus cerris 036.004.008 �� /no �� /Yes �� /no �� /no   

4 67 3 1 021015 Acer campestre 095.001.003 �� /no �� /Yes �� /no �� /no   

5 67 3 1 021015 Acer tataricum 095. 001.004 �� /no �� /Yes �� /no �� /no   

6 67 3 4 021015 Crataegus spp. - �� /no �� /Yes �� /no �� /no   

7 67 3 4 021015 Quercus cerris 036. 004.008 �� /no �� /Yes �� /no �� /no   

8 67 3 4 021015 Acer campestre 095.001.003 �� /no �� /Yes �� /no �� /no   

9 67 3 4 021015 Acer tataricum 095.001.004 �� /no �� /Yes �� /no �� /no   

10 67 3 4 021015 Crataegus spp. - �� /no �� /Yes �� /no �� /no   
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27. ��������
�  ������
�  �
�����  
 

&�����	����  
��
�	�����  ���	������  
�	���������	  �  �������  ����������  �����������  (1 
����� ) ����  
��������  
������  (�����  356).  ��	*� , 

	
���	�  	
���	�  ��  ������������  �	����������  

����  ��  
�	�	�  �	
�  �  6�������6  ��������  	
  �	����  
��  �������#�	���  	������� , ���������  
��������  
��	  ��	  ��  ���
�������  �  �����	��  ���
�6� , ��	  �  
�����	��  �  �	
��  
	���#����  �������� .  

���������"�  ���  ��  #��  
�  	
�	�	��  ��  

���"�  ���	  ��
�� , 	
�	��	  ���
�  ���������6  �  
��������6  '���	��  ���-�  ��  
��������  
������  �  
'���	�	��	  ���"�  ������� . 0��	  ��  ��  
	��	  
	  ��	  

��#������6  
	
����� , ��	
6	
�	  ��  ����  
�  ��  
��
	-���  ���������"�  2014. �	
���  �
�	��
�  �	�	�  
����  �	
��� . 8��  ���������"�  �  	�����  ICP ��  

�'�������  ��	  ��  	���������� , ���  ��  
��
	��-���  
"�6	��  
������  �  #���  
	����"�  
�����	���  

����"�  �����  �������  ��  ��	��
���#������  ��-����  
���	�  2. 

27. TREE INCREMENT MEASUREMENTS 

Electronic dendrometers measure tree diameter 
increments automatically and continuously at short 
intervals (1 minute) (Figure 356). Furthermore, additional 
equipment installed at the monitoring sites is used to 
measure the flow of water and nutrients from the roots to 
the assimilation organs, climatic parameters such as 
temperature and humidity as well as soil moisture and 
water potential. 

 The study is aimed at finding out how one or a 
group of climate and site factors affect diameter growth 
and tree physiological condition. In order to obtain as 
reliable data as possible, it will be necessary to continue 
the studies started in 2014 over several years. This ICP 
assessment is defined as optional. However, it is highly 
recommended to carry it out because it makes the tree 
growth monitoring on the Level II sample plots more 
reliable and comprehensive.  
 
 

  
 
 

 
 

 �!�#�  356. +	������"�  ������	���	�  
��
�	����� . 
                               Figure 356. Electronic dendrometer. 

 

+���  �	
���  (2014) �����  ��  #��  
�  ��  ��	�  
����	�  
	������"�  �������  	
���� , �����
�  ��6����  

����������6  
�������"�  
	
�����  �  "�6	��  
���  
	���
� . �  2015. �	
���  
����
����  ��  
	
�#�  ��  
��  
�	��������  �	�	�  #��	�  ������#�	�	�  
���	
�  
(�����������  ��  
	��������  ������  �����  �  

��	�������  
	-���	�  �	������ ). 

��  ���'��	��  18. 
��������  ��  ���������  
����"�  �  2015. �	
���  ��  ��	�
���#�����  ��-��  ��  
9�����  �	�� . 

Since we were late with the setting up of the 
equipment, the first year of this assessment was aimed at 
mastering the technique of data collection and processing. 
Date were collected throughout the whole growing season 
on two localities in 2015. The instruments were set up at 
the end of March, and dismantled at the beginning of 
November). 

Graph 18 shows the results of the measurements 
on the Level II sample plot Fruška gora in 2015. 
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�&�"�#�  18.   +�	����  	����  �������  ��  ��	�
���#�����  ��-��  ��  9�����  �	�� . 

Graph 18.  Tree diameter changes on the plot Fruška gora 
 

��  ���'��	��  19 
��������  ��  ���������  
����"�  �  2015. �	
���  ��  ��	�
���#�����  ��-��  
8;�#� . 

Graph 19  shows the results of the measurements 
on the Level II sample plot O5�aci in 2015. 

 

 
 

�&�"�#�  19. +�	����  	����  �������  ��  ��	�
���#�����  ��-��  8;�#� . 
 Graph 19. Tree diameter changes on the plot in O5�aci 

 

 ��	*� , ��  9����	�  ,	��  �  
�#�����  2015. 
�	
���  �������  ��  
����������  
�����  �	��  ��  
	  
����
��
���  ICP �
�	�	
�  ��  �����6  5 �	
��� . ��  

	������  50*50 ������  �������	  ��  ����"�  ���6  
�������  
���	�  
��-����  �����  	
  7 #���������� . 

Furthermore, permanent measurements, taken 
every five years according to ICP standards, were 
performed on Fruška gora in 2015. A 50*50 m plot was 
used for the measurement of all trees with a diameter at 
breast height above 7 centimeters. Two cross diameters at 



 262

��������  ��  
��  ��������  
����  
��-���� , ������  
���6  �������  �  ������  ��  �	�	�  
	-�"�  ��	�"�  �� . 
����	  �
�  ��  ������  
���  ����  ����� .����*��  ��  �  
�	��������  ������� . 8��  
	
�#�  ��  	���*���  �  ����  

	6��"���  �  ����   ICP (������  127). 

breast height, the height of all trees and crown base or the 
height where the first shoot grows were measured. Tree 
mortality was also determined. All the collected data were 
processed and they will be entered into the ICP database 
(Table 127). 

 
 

�/$!�  127.  ����#�	��  
�����  ��  9����	�  ,	��  �  2015. �	
���  (���	  2)  
Table 127. Measurement of forest estimation elements on Fruška gora in 2015 (Level 2) 

��	� / 

Number 

%���� / 

Species 

d1/ 

d1 

d2/ 

d2 

Ds/ 

Dm 

 ������#� / 

Basal area 

%����� / 

Height 

$�
������ / 

Volume 

1 ���"�� /sessile oak 45,1 44,2 44,7 0,157 24,2 2,016 
2 ���"�� /sessile oak 26,3 28,9 27,6 0,060 20,7 0,637 
3 ���"�� /sessile oak 53,1 58,7 55,9 0,245 27,3 3,593 
4 ��
� /lime 45,1 50,3 47,7 0,179 29,6 2,774 
5 ��
� /lime 41,4 44,2 42,8 0,144 26,9 2,030 
6 ��
� /lime 46,3 43,1 44,7 0,157 26 2,156 
7 ��
� /lime 47 42,4 44,7 0,157 29,6 2,422 
8 ���"�� /sessile oak 29,6 33,8 31,7 0,079 24,4 0,991 
9 ���"�� /sessile oak 52 59,9 56,0 0,246 29,4 3,848 
10 ���"�� /sessile oak 32,7 35,4 34,1 0,091 26,1 1,224 
11 ���"�� /sessile oak 40,7 43,1 41,9 0,138 22,6 1,659 
12 ���"�� /sessile oak 50,8 56,2 53,5 0,225 26,9 3,235 
13 ���"�� /sessile oak 32,4 39,1 35,8 0,100 24,3 1,270 
14 ���"�� /sessile oak 34 41,2 37,6 0,111 23,5 1,370 
15 ���"�� /sessile oak 38,3 37,6 38,0 0,113 28,8 1,678 
16 ���"�� /sessile oak 44,8 43,5 44,2 0,153 24,1 1,961 
18 ���"�� /sessile oak 39,3 41,2 40,3 0,127 20,4 1,389 
19 ���"�� /sessile oak 33,1 35,7 34,4 0,093 24,5 1,181 
20 ���"�� /sessile oak 36,6 39,4 38,0 0,113 24,4 1,449 
21 ���"�� /sessile oak 40,5 48,8 44,7 0,157 23,6 1,970 
22 ���"�� /sessile oak 43,6 45,6 44,6 0,156 26,9 2,212 
23 ���"�� /sessile oak 38,7 44,4 41,6 0,136 26,7 1,895 
24 ���"�� /sessile oak 42 43 42,5 0,142 26,9 2,000 
25 ���"�� /sessile oak 46,8 52,4 49,6 0,193 20,3 2,140 
26 ���"�� /sessile oak 35 40,2 37,6 0,111 18,4 1,096 
27 ���"�� /sessile oak 26,5 32,2 29,4 0,068 16,9 0,601 
28 ���"�� /sessile oak 34,3 32 33,2 0,086 18,1 0,828 
29 ���"�� /sessile oak 26,9 26,2 26,6 0,055 16,8 0,483 
30 ���"�� /sessile oak 20,4 22,7 21,6 0,036 16,1 0,297 
31 ���"�� /sessile oak 40 43,5 41,8 0,137 21,4 1,566 
32 ���"�� /sessile oak 31,7 36,3 34,0 0,091 16,9 0,820 
33 ���"�� /sessile oak 37,8 40,2 39,0 0,119 22,7 1,433 
34 ���"�� /sessile oak 40,1 46,8 43,5 0,148 24,4 1,918 
35 ���"�� /sessile oak 49,7 57,2 53,5 0,224 31 3,668 
36 ���"�� /sessile oak 44,7 47,2 46,0 0,166 25,2 2,220 
37 ����� /beech 33,8 38,2 36,0 0,102 20 1,079 
38 ���"�� /sessile oak 29,6 31,8 30,7 0,074 24,1 0,916 
39 ���"�� /sessile oak 39,1 42,6 40,9 0,131 24,1 1,667 
40 ���"�� /sessile oak 36 38,6 37,3 0,109 23,5 1,347 
41 ���"�� /sessile oak 29,2 33,1 31,2 0,076 19,7 0,785 
42 ���"�� /sessile oak 33,5 34,1 33,8 0,090 21 0,989 
43 ���"�� /sessile oak 30,3 31 30,7 0,074 19,9 0,766 
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45 ���"�� /sessile oak 25,8 30,6 28,2 0,062 17,5 0,570 
46 ���"�� /sessile oak 36,6 35,9 36,3 0,103 18,7 1,030 
47 ���"�� /sessile oak 38,3 37,1 37,7 0,112 26,1 1,515 
48 ��
� /lime 9,2 9,4 9,3 0,007 12,8 0,038 
49 ��
� /lime 6,3 6,8 6,6 0,003 9,2 0,014 

50 
���- / 

norway maple 8,4 8,9 8,7 0,006 12,3 0,031 
51 ��
� /lime 12,3 13,1 12,7 0,013 15,7 0,093 
52 ��
� /lime 8,5 9,1 8,8 0,006 13,1 0,035 
53 ��
� /lime 10 10,5 10,3 0,008 16 0,061 
54 ��
� /lime 8,9 8,1 8,5 0,006 9,5 0,024 
55 ��
� /lime 17,1 17,9 17,5 0,024 17,7 0,209 
56 ��
� /lime 11,6 12,2 11,9 0,011 15,4 0,079 
57 ���� /hornbeam 33 32,9 33,0 0,085 24,2 1,067 
58 ����� /beech 47,9 51,2 49,6 0,193 26,5 2,719 
59 ����� /beech 7,8 8 7,9 0,005 9,4 0,020 
60 ��
� /lime 43,1 42,6 42,9 0,144 25,1 1,911 
61 ���"�� /sessile oak 44,1 49,1 46,6 0,171 27,4 2,465 
62 ����� /beech 8,2 8,3 8,3 0,005 6,7 0,018 
63 ����� /beech 6,3 6,3 6,3 0,003 6,6 0,012 
64 ����� /beech 10 9,6 9,8 0,008 11,7 0,039 
65 ����� /beech 11,3 11,9 11,6 0,011 14,3 0,069 
66 ����� /beech 8,2 8,5 8,4 0,005 9 0,022 
67 ��
� /lime 16,5 17,8 17,2 0,023 14,6 0,165 
68 ��
� /lime 11,3 10,6 11,0 0,009 9,4 0,040 
69 ��
� /lime 9,5 9,3 9,4 0,007 11,4 0,034 
70 ��
� /lime 11,6 11,7 11,7 0,011 13,6 0,066 
71 ��
� /lime 6,4 6,9 6,7 0,003 6,7 0,013 
72 ��
� /lime 7,9 7,5 7,7 0,005 6,2 0,016 
73 ���"�� /sessile oak 10,2 9,8 10,0 0,008 8,3 0,030 
74 ���"�� /sessile oak 11,6 11,7 11,7 0,011 12,3 0,060 
75 ���"�� /sessile oak 16,7 16,6 16,7 0,022 19,8 0,211 
76 ��
� /lime 11,2 11,7 11,5 0,010 14,2 0,067 
77 ��
� /lime 10,2 9,5 9,9 0,008 15,8 0,055 
78 ��
� /lime 16,5 14,6 15,6 0,019 15,9 0,146 
79 ��
� /lime 8,3 8,5 8,4 0,006 5,2 0,017 
80 ���"�� /sessile oak 9,7 10,3 10,0 0,008 13,5 0,047 
81 ���"�� /sessile oak 14,6 17,4 16,0 0,020 17 0,166 
82 ���"�� /sessile oak 15,4 18,9 17,2 0,023 17,5 0,198 
83 ���"�� /sessile oak 24,5 20,2 22,4 0,039 19,4 0,384 
84 ���"�� /sessile oak 7,2 7,7 7,5 0,004 13,3 0,025 
85 ���"�� /sessile oak 7 7 7,0 0,004 9,8 0,016 
86 ���"�� /sessile oak 17,2 18,1 17,7 0,024 15,7 0,189 
87 ���"�� /sessile oak 8,7 8,7 8,7 0,006 12,5 0,032 
88 ���"�� /sessile oak 14,9 16,5 15,7 0,019 15,8 0,148 
89 ���"�� /sessile oak 11,6 11,4 11,5 0,010 13,7 0,065 
90 ���"�� /sessile oak 10,6 10,5 10,6 0,009 11,7 0,045 
91 ���"�� /sessile oak 7 8,4 7,7 0,005 8,3 0,018 
92 ���"�� /sessile oak 10,1 10,5 10,3 0,008 12,9 0,048 
93 ���"�� /sessile oak 6,2 6,5 6,4 0,003 7,4 0,012 
94 ���"�� /sessile oak 8,9 9,3 9,1 0,007 6,4 0,021 
95 ���"�� /sessile oak 25,3 27,3 26,3 0,054 20,9 0,580 
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96 ���"�� /sessile oak 8,5 9,3 8,9 0,006 5,3 0,018 
97 ���"�� /sessile oak 10,9 12,1 11,5 0,010 15,2 0,073 
98 ���"�� /sessile oak 7,7 7,8 7,8 0,005 11,3 0,023 
99 ���"�� /sessile oak 7,7 8 7,9 0,005 10,1 0,021 
100 ���"�� /sessile oak 10,4 11,5 11,0 0,009 12,9 0,055 
101 ���"�� /sessile oak 6,2 7,9 7,1 0,004 10,2 0,017 
102 ���"�� /sessile oak 9,2 10 9,6 0,007 8,5 0,028 
103 ���"�� /sessile oak 15,2 15 15,1 0,018 16,3 0,140 
104 ���"�� /sessile oak 9 9,6 9,3 0,007 11,4 0,034 
105 ���"�� /sessile oak 9,7 9,5 9,6 0,007 7,9 0,026 
106 ���"�� /sessile oak 7,2 7 7,1 0,004 10,3 0,018 
107 ���"�� /sessile oak 24,8 27 25,9 0,053 17,2 0,468 
108 ����� /beech 23 24,8 23,9 0,045 13,5 0,314 
109 ���"�� /sessile oak 8,5 9,7 9,1 0,007 8,6 0,025 
110 ���"�� /sessile oak 31,4 33,9 32,7 0,084 21,1 0,923 
111 ���"�� /sessile oak 7,6 7,2 7,4 0,004 8 0,016 
112 ���"�� /sessile oak 7,9 8 8,0 0,005 10,9 0,023 
113 ���"�� /sessile oak 11,3 11,9 11,6 0,011 7,5 0,037 
114 ���"�� /sessile oak 56,3 53,9 55,1 0,238 26,1 3,347 
115 ���"�� /sessile oak 16,5 14,2 15,4 0,019 7,6 0,069 
116 ���"�� /sessile oak 11,8 12,5 12,2 0,012 6,5 0,037 
117 ���"�� /sessile oak 11,1 11,7 11,4 0,010 7,3 0,035 
118 ��
� /lime 11,2 11,3 11,3 0,010 9,2 0,042 
119 ��
� /lime 6,9 6,9 6,9 0,004 9,6 0,016 

120 
���- / 

norway maple 6,7 6,6 6,7 0,003 7,6 0,013 
121 ��
� /lime 8,8 8,8 8,8 0,006 10,6 0,028 
122 ��
� /lime 7,3 7,2 7,3 0,004 12,1 0,021 
123 ��
� /lime 8,5 8,8 8,7 0,006 10,6 0,027 
124 ��
� /lime 9,4 9,2 9,3 0,007 10,8 0,032 
125 ��
� /lime 8,9 10,3 9,6 0,007 9,7 0,031 
126 ��
� /lime 6,7 6,9 6,8 0,004 8,7 0,014 
127 ���� /hornbeam 11,3 12 11,7 0,011 9,4 0,046 
128 ����� /beech 6,8 6,9 6,9 0,004 8 0,014 
129 ����� /beech 6,5 7,2 6,9 0,004 9,1 0,015 
130 ��
� /lime 6,8 7,4 7,1 0,004 8,5 0,015 
131 ���"�� /sessile oak 9,4 10,9 10,2 0,008 8,7 0,032 
132 ����� /beech 7,6 7,6 7,6 0,005 9 0,018 
133 ����� /beech 10,6 12,6 11,6 0,011 12,3 0,059 
134 ����� /beech 10,5 10,7 10,6 0,009 10,5 0,041 
135 ����� /beech 7,2 8,2 7,7 0,005 8,6 0,018 
136 ����� /beech 6,8 7,5 7,2 0,004 5,8 0,014 
137 ��
� /lime 7 7,5 7,3 0,004 7,5 0,015 
138 ��
� /lime 7,7 8,1 7,9 0,005 9,9 0,021 
139 ��
� /lime 6,6 6,5 6,6 0,003 9,1 0,014 
140 ��
� /lime 6,1 6,2 6,2 0,003 8,4 0,012 
141 ��
� /lime 22,6 24,6 23,6 0,044 19 0,422 
142 ��
� /lime 23,8 22,7 23,3 0,042 16 0,347 
143 ���"�� /sessile oak 6,5 6,3 6,4 0,003 9,4 0,014 
144 ���"�� /sessile oak 7,6 7,9 7,8 0,005 8,5 0,018 
145 ���"�� /sessile oak 30,4 35,6 33,0 0,086 20,6 0,924 
146 ��
� /lime 6,7 6,8 6,8 0,004 9,4 0,015 
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147 ��
� /lime 5,3 5,8 5,6 0,002 8,2 0,010 
148 ��
� /lime 6,6 7 6,8 0,004 7,8 0,014 
149 ��
� /lime 7 6,9 7,0 0,004 7,8 0,014 
150 ���"�� /sessile oak 6,9 6,9 6,9 0,004 6,4 0,014 
151 ���"�� /sessile oak 13,6 14,5 14,1 0,016 12,4 0,091 
152 ���"�� /sessile oak 6,5 7,8 7,2 0,004 7,4 0,015 
153 ���"�� /sessile oak 7,3 8,5 7,9 0,005 7 0,017 
154 ���"�� /sessile oak 8,1 8,2 8,2 0,005 8,4 0,020 
155 ���"�� /sessile oak 7 7,5 7,3 0,004 7,9 0,015 
156 ���"�� /sessile oak 9,8 10,9 10,4 0,008 10,5 0,039 
157 ���"�� /sessile oak 6,8 6,4 6,6 0,003 7,5 0,013 
158 ���"�� /sessile oak 6,2 6,5 6,4 0,003 6,8 0,012 
159 ���"�� /sessile oak 8,3 8,2 8,3 0,005 8,8 0,021 
160 ���"�� /sessile oak 6,3 6 6,2 0,003 8,6 0,012 
161 ���"�� /sessile oak 6,7 6 6,4 0,003 8 0,013 
162 ���"�� /sessile oak 10 9,5 9,8 0,007 9,4 0,031 
163 ���"�� /sessile oak 6,4 6,5 6,5 0,003 7,9 0,013 
164 ���"�� /sessile oak 10,2 11 10,6 0,009 10,6 0,042 
165 ���"�� /sessile oak 6,9 7 7,0 0,004 7,2 0,014 
166 ���"�� /sessile oak 7,7 7,9 7,8 0,005 7,7 0,017 
167 ���"�� /sessile oak 10,2 10,6 10,4 0,008 8,5 0,033 
168 ���"�� /sessile oak 8,3 8,9 8,6 0,006 8,3 0,022 
169 ���"�� /sessile oak 10,4 10,5 10,5 0,009 7,7 0,031 

��  
��#���  
0,25 ha/ 

On a 2.5ha 
plot 167       7,752   93,095 

+	  ha/per ha 
 672 N/ha       31,009   372,381 

���
"�  

��-���  

����	����  
	  
�������#� / 

Stand 
quadratic 

mean 
diameter 24,239       

��  
��#���  
0,25 ha/ 

On a 2.5ha 
plot 22,415       
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28. ��������
�  �  �������  ������  
��9���  ��
�������  ����
�  
��

���  �  ����
�  ��7
���  ��  
������� -���������  
�8����  
�����  2 

 
 

����
��"�  �  ��	��	��"�  	
��	�  ����	�  
����������  6�����  ���"���  (Quercus petraea /Matt./ 
Liebl.) ��  9����	�  �	�� , 	
�	��	  6�����  ���"���  
(Quercus robur L.) �  8;�#��� , 	��6�����	  ��  ���
���  
������	��� : 

1. ����
��"�  ����	�  ����������  	
��	�  ��  
������� ,  

2. �����
	��  ����������  
	  ���	���	���� ,  
3. ���
����"�  ����������  ��  '���#���  ����� , 

����-�#� , 
�	
	�� ,  
4. ����"�  ����������  ��  ���
�������  	
  70°C �  

�����"�  	
  24 -��� ,  
5. �����"�  	�����	�  ���������� ,  
6. ����	�������  
��������  �   
7. 6�������  ������� .  

 
 ������  ��
�  ��  �����	  ����
��"�  �����  �  
	����	�  ����������  ��  ��	��
���#������  ��-����  
���	�  2 ��  9����	�  �	��  �  8;�#��� , 
���  ��  �  ������  
128. +����  �
��������  
����  �  ���������  „ICP 
Forests“ ������ , �����  
�����  ��  	����������  	
�*����  
��
���  ��	��� , 
��  -���  6����  ���"��  ���  ��	�  048, �  
6����  ���"��  051. .����  ���������  	�����6  �����  

�����  ��  	�������  �	
	�  888.  ��	*� , 
����  �����  
�
������� , ��	��	���	  �����  6����  ���"���  �  6����  
���"��� , ��  	��������  �	
	�  "11.1" (�	�	��  "	�����  
��	��� "), �  	����	�  
�  ��  ��
�  	  �������  �������  

�����  ��  	���
���  
	�������� . ��  11.2 ��  	�������  
�����  ���������  
������6  ����� , 
	�  ��  �	
	����  
"14.1" �  "16" 	����������  ��	��	����  
�	
	�� , 
	
�	��	  ����-�#�  (
��-����  < 2 cm) ����6  �����  
����� . 

+����  �	���  �
��������  „ICP Forests“ 

�	����� , �	��  ��  
����"���  	
  2012. �	
��� , ������  
��  	��������  (������  130 �  133) �  	
#�	���  (������  
131 �  134) ����������  ��  �������  
�  ��
�  �
	����  �  
��
��  ����
��-��  ������ . �  	����	�  
�  ��  ��  �
���"��  
	��6  ������  ��������  
�����
�	��  ����
  �����	�  ��	��  
�	�	��  �  
	
����� , 
	
����  ��	  	�������  ���
�	����  �  

��  ������ . 

����
���	  �����  �  ����-�#�  ��  �	����	��  ��  

	  
������  �  �������	����  	
�����	 , ����
��	  �  
���������	  �  �������  �"���  ���	���	������6  

28. SAMPLING AND ANALYSES OF THE 
LITTERFALL OF SESSILE OAK Quercus 
petraea /Matt./ Liebl.) and  PEDUNCULATE 
OAK (Quercus robur L.)  ON LEVEL II 
SAMPLE PLOTS 

 

 

The process of collecting and sampling sessile oak 
(Quercus petraea /Matt./ Liebl.) litterfall on Fruška gora 
and pedunculate oak (Quercus robur L.) litterfall in 
O5�aci included the following activities:  

  
1. litterfall collection  

2. transport of litterfall to the laboratory  

3. litterfall sorting into fractions of foliage, 

twigs and fruit  

4. litterfall drying at 70� C for 24 hours  

5. grinding of dried samples 

6. microwave digestion and  

7. chemical analysis  
 

 

The sampling dates on the Level II sample plots 
on Fruška gora and in O5�aci are given in Table 128. 
According to the instructions given in the `ICP Forests` 
manuals, each tree species has a specific number. For 
instance sessile oak is assigned number 048 and 
pedunculate oak 051. Litterfall of other tree species is 
designated 888. Furthermore, according to the same 
guidelines, the sampled sesssile oak and pedunculate oak 
leaves are given code `11.1` (`sample code` column) since 
they are the main tree species on the plots.  Code 11.2 is 
given to the collected litterfall of other species and codes 
`14.1` and `16` are assigned to the sampled fruits and 
twigs (diameter < 2 cm) of the same species. 

 

According to the latest `ICP Forests` guidelines, 
which were published in 2012, the tables with mandatory 
(Tables 130 and 133) and optional parameters (Tables 131 
and 134) should be combined into one table. Since this 
merging would make the tables less comprehensive, 
because they would contain a great number of columns 
and data, we have decided to present data in two separate 
tables. 

 

Upon reception at the laboratory, the leaves and 
twigs collected from the litterfall collectors were 
classified, numbered and entered into the internal register 
of laboratory samples. 
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��	���� .  
��	�#�  �����  �  	����	�  ����	�  ����������  �� , 

������������  �  ���  ���
� - ����-�#� , 
�	
	��  �  ����� . 
+	���#����	  
�������  �������  ��  	
����"��� . ���  
��	�#�  ��  	��������  
�  ��
�  ���
���	  	������  24 
-���  ��  ���	�  �	
�	�  ���
�6�  
	  70°�  
	  �	��������  
����  �  �������  �  	
�	���������  ����� . 8
����  	
  
	  
30 mg ��  	
������  ��  	
��*���"�  C �  N �  CHN 
����������  ��  ����	�	�
���	����������  
�����	�	�  

�	���	*�-�  Elementar ������  Vario EL III 
	  
����
��
�	�  ���	
�  	
��*���"�  elemenaC 
972.43.2000.  

+��
����  ��	����  
���  ��  ������  
�������	�  

	�
	�	����	�  ����	��������  ��  ��	��	�  �������	�  
�  �	
	��� -
��	���
	�  ��  180°�  �  ����	������	�  

����#�  
	
  
������	�  
�	���	*�-�  Milestone Serie 
D. ��  ��
�������6  �����	��  ��
����  S �  P 	
��*����  
��  ��  �
�����  “Vista Pro” ���	
	�  ��
��	����  
��
�	����  
�����  ICP-OES. ��
����  ������  K, Mg �  
Ca ��  	
��*����  
�����	�  ��6���	�  ��  AA�  
(��	���	� -�
�	�
#�	�	�  �
����	'	�	������	� ) ���  
2&�  (��	���	 -�����	�	�  �
����	'	�	����� -�	� ).  

0	�#�����#���  ��  
����-�����  ��  ����  ����  

	������  ����"��  ����	�  ����������  �  �����#�  ��  
105°�  
	  �	��������  ���� . 

The samples of litterfall were sorted into three 
groups - twigs, fruit and foliage. If there were any insects, 
they were removed. All samples were first air-dried to 
constant weight for 24 hours in dry and warm air, at max 
70°C and then ground in a suitable mill. Sample weights 
of 30 mg were separated for C and N determination in a 
CHN analyzer with the thermoinductometric detector 
manufactured by Elementar from the Vario EL III series, 
using the standard method of element C determination 
972.43.2000.̀  

 

Sample preparation was further performed by 
microwave-assisted digestion with nitric acid and 
hydrogen peroxide at 180°C in a pressurized microwave 
oven, manufactured by Milestone (Series D). The content 
of S and P in the obtained solutions was determined using 
the `Vista Pro` device and applying inductively coupled 
plasma (ICP-OES) method. The content of K, Mg and Ca 
was determined by either AAS (atomic absorption 
spectrophotometry) or AES (Atomic emission 
spectroscopy) flame techniques.  

 

The concentrations were recalculated for the dry 
weight obtained by oven-drying the plant material to 
constant weight at 105°C.  
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��-����  ���	�  2, ��  9����	�  �	��  �  �  8;�#��� .  
Table  128. Dates of plant litterfall collections and classes of samples on Level II sample plots on Fruska gora and in 
Odzaci 

�����  
9�����  �	��   

�����  
8;�#�  

.���  ,���-�#�  +�	
   .���  ,���-�#�  +�	
  
14.08. + +   14.08. + +  
28.08. + +   28.08. + + + 
04.09. + + +  04.09. + + + 
25.09. + + +  25.09. + + + 
02.10. + + +  02.10. + +  
09.10. + + +  09.10. + + + 
16.10. + + +  16.10. + + + 

 

+	  ���������  ������#�	�	�  
���	
�  2015. 
�	
��� , ��  ��	��
���#�����6  ��-���  ��  �����  ��	�#�  
�����  ��
�������6  �����  
����� , ���	  ��  ��  	
��
���  
�����  
	������  (eng. LA – leaf area [m2]) �  ����  ����  
�����  (eng. DW – dry weight [g]), ��	  �  ��  ����  	��  
��  

��������  ����-�����  ����  ����  �����  
	  ��
���#�  

	������   (eng. LMA – leaf mass per area [kg/m2]). 
��	���  ��  
	������  �������  ��	��	  ��  100 ����	�� . 
.����  
	������  ��  	
��*���  �
����	�  ADC 
Bioscientific Ltd. AM300 Portable Leaf Area Meter, 

At the end of the growing season in 2015, leaf 
samples of investigated tree species were taken in order to 
determine LA - leaf area [m2]) and DW – dry weight [g]), 
and then using these two parameters to determine LMA – 
leaf mass per area [kg/m2]). A sample consisted of 100 
leaves. ADC Bioscientific Ltd. AM300 Portable Leaf Area 
Meter was used to determine the leaf area. The leaves 
were then dried to oven-dry state, at 105oC, for 24 hours.  

After taking the leaves out of the oven, dry weight 
was measured on Mettler analytical balances with an 



 268

���	�  -���  ��  ����	��  ��������  ��  ����"� . ������  
��  
	  �
�	����	  ���	�  ���"� , ��  ���
�������  	
  
105°� , �  �����"�  	
  24 -��� .  

���	�  ��*�"�  ��  �����#�  ����	��  ��  ��������  
���	  ��  ��  
	����  ����  ���� . ����"�  ��  �������	  ��  
Mettler �������-�	�  ���� , ��  ��-�	���  	
  4 
�#����� . 
����  ����  �����  
	  ��
���#�  
	������  ��  ����-�����  
��	  �	��-���  ����  ����  �����  �  �����  
	������  
(LMA=DW/LA [kg/m 2]). 

 

accuracy of four decimal places. Dry leaf mass per area 
was calculated as the ratio of dry weight of leaves and leaf 
area (LMA=DW/LA [kg/m2]).  
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Table 129. Basic data on the Level II sample plot on Fruska gora where the samples of fallen plant material were taken. 

��
��  �� . 
Sequence 
number 

0	
  

�����  
Country 

Code 

�� .
��#���  
Plot number 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 
��
�	����  

������  
Altitude 

��	�  
�	����	���  
Number of 

traps 

���
��  

	������  
����
��"�  

Total 
Collecting 
area (m2) 

+���	
  ����
��"�  
��	���  

sampling period 
+����
�� / 
Comments 	
  

from 

	  
to 

�  �  M M �  �  �  �  M M �  �  � /D � /D M/M M/M , /Y , /Y � /D � /D M/M M/M , /Y , /Y 

  1 6 7    1 4 5 0 9 2 2 1 9 4 9 3 9 1 0 2 0 2 5 0 0 0 1 0 6 1 5 1 6 1 0 1 5 - 
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Table 130. The content of `mandatory` elements in the fallen plant material of sessile oak on the Level II sample plot Fruska gora. 
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(mg/g) 

S 
(mg/g) 

P 
(mg/g) 

Ca 
(mg/g) 

Mg 
(mg/g) 

K 
(mg/g) 

C 
(g/100g) 

	
  
from 


	  
till 

	
  
from 


	  
till 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

113 1 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 048 11.1 

0.063 
 

23.90 
 

0.3781 
 

10.61 0.991 1.313 4.104 0.720 113 1 

114 1 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 048 16 14.94 0.542 0.594 4.631 0.691 1.126 46.25 

115 1 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 048 11.1 8.40 1.152 2.097 5.813 0.880 2.661 45.79 

116 1 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 048 16 12.51 0.532 0.830 6.252 0.797 1.339 45.82 

117 1 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 048 11.1 19.19 0.960 0.540 6.331 0.539 1.168 46.21 

118 1 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 048 16 7.51 0.582 0.323 8.516 1.257 1.222 46.69 

119 1 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 048 14.1 8.41 0.608 0.662 2.041 0.400 1.749 47.04 

120 1 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 888 11.2 5.56 1.169 0.758 5.620 0.752 0.672 47.10 

121 1 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 048 11.1 12.25 0.661 0.950 7.386 1.112 1.865 44.71 

122 1 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 048 16 6.83 0.515 0.585 7.957 1.118 1.070 47.33 

123 1 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 048 14.1 5.30 0.434 0.547 2.175 0.426 1.869 47.50 

124 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 048 11.1 22.60 0.342 0.227 4.161 0.685 0.534 46.48 

125 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 048 16 6.75 0.482 0.434 6.544 0.736 0.988 47.26 
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Ca 
(mg/g) 

Mg 
(mg/g) 

K 
(mg/g) 

C 
(g/100g) 

	
  
from 


	  
till 

	
  
from 


	  
till 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

126 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 048 14.1 8.72 0.520 0.556 1.598 0.314 1.932 47.05 

127 1 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 888 11.2 7.69 1.015 0.900 5.341 0.669 1.082 47.05 

128 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 11.1 18.41 0.659 0.902 5.949 1.006 1.926 46.36 

129 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 16    9.80 0.683 0.393 9.488 0.770 0.652 47.78 

130 1 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 048 14.1    5.63 0.374 0.382 2.035 0.421 1.398 46.21 

131 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 11.1    15.48 0.520 0.573 6.510 0.909 1.282 46.90 

132 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 16    9.14 0.510 0.542 4.934 0.721 0.782 47.27 

133 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 048 14.1    8.80 0.524 0.685 2.186 0.390 1.563 47.29 

134 1 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 888 11.2    6.63 1.124 0.958 4.894 0.708 1.194 47.18 
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Table 131. The content of `optional` elements in the sessile oak litterfall on the Level II sample plot Fruška gora. 

��
��  ��	�  
Sequence 
Number 

��	�  	���
��  

	������  

Plot number 

+���	
  ����
��"�  
Collection period 

��	�  
0	����	��  

Trap number 

0	
  �����  
Tree 

species 
code 

0	
  
��	���  
Sample 
code 

Zn 
(µg/g) 

Mn 
(µg/g) 

Fe 
(µg/g) 

Cu 
(µg/g) 

Pb 
(µg/g) 

Cd 
(µg/g) 

	
  
from 


	  
till 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

113 1 01.06.2015. 14.08.2015.   048 11.1 47.28 9.34 388.95 56.42 39.08 58.43 

114 1 01.06.2015. 14.08.2015.   048 16 46.25 13.94 312.89 48.31 48.14 54.55 

115 1 14.08.2015. 28.08.2015.   048 11.1 45.79 11.89 454.18 69.97 50.00 53.70 

116 1 14.08.2015. 28.08.2015.   048 16 45.82 18.54 628.84 34.59 52.36 64.37 

117 1 28.08.2015. 04.09.2015.   048 11.1 46.21 14.00 618.88 201.38 46.52 51.55 

118 1 28.08.2015. 04.09.2015.   048 16 46.69 25.85 423.61 27.58 54.51 59.93 

119 1 28.08.2015. 04.09.2015.   048 14.1 47.04 2.91 57.43 5.10 47.64 53.53 

120 1 28.08.2015. 04.09.2015.   888 11.2 47.10 11.25 643.19 162.38 63.68 52.01 

121 1 04.09.2015. 25.09.2015.   048 11.1 44.71 12.77 797.25 71.41 48.45 59.36 

122 1 04.09.2015. 25.09.2015.   048 16 47.33 26.65 402.18 30.68 61.48 50.43 

123 1 04.09.2015. 25.09.2015.   048 14.1 47.50 4.78 108.21 33.09 56.63 52.32 

124 1 25.09.2015. 02.10.2015.   048 11.1 46.48 3.82 187.38 32.97 48.98 44.60 

125 1 25.09.2015. 02.10.2015.   048 16 47.26 31.94 169.28 45.41 51.05 45.66 

126 1 25.09.2015. 02.10.2015.   048 14.1 47.05 2.45 45.96 4.79 65.12 44.89 

127 1 25.09.2015. 02.10.2015.   888 11.2 47.05 13.60 330.07 159.57 45.98 55.27 

128 1 02.10.2015. 09.10.2015.   048 11.1 46.36 9.04 535.95 70.16 48.55 71.25 

129 1 02.10.2015. 09.10.2015.   048 16 47.78 72.85 319.83 103.74 56.75 51.93 

130 1 02.10.2015. 09.10.2015.   048 14.1 46.21 4.63 136.92 13.56 59.13 42.92 

131 1 09.10.2015. 16.10.2015.   048 11.1 46.90 9.44 622.15 48.77 65.32 38.50 

132 1 09.10.2015. 16.10.2015.   048 16 47.27 12.84 296.88 18.79 66.40 47.12 

133 1 09.10.2015. 16.10.2015.   048 14.1 47.29 3.36 120.42 7.84 61.58 48.56 

134 1 09.10.2015. 16.10.2015.   888 11.2 47.18 15.32 446.27 119.06 29.55 50.88 
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Table 132. Basic data on the Level II sample plot in Odzaci where the samples of fallen plant material were taken  

��
��  �� . 
Sequence 
number 

0	
  

�����  
Country 

Code 

�� .
��#���  
Plot number 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 
��
�	����  

������  
Altitude 

��	�  
�	����	���  
Number of 

traps 

���
��  

	������  
����
��"�  

Total 
Collecting 
area (m2) 

+���	
  ����
��"�  
��	���  

sampling period ��
��  �� . 
Sequence 
number 

	
  
from 


	  
till 

�  �  M M �  �  �  �  M M �  �  � /D � /D M/M M/M , /Y , /Y � /D � /D M/M M/M , /Y , /Y 

  1 6 7    3 4 5 2 7 1 7 1 9 1 0 2 8 0 2 2 0 2 5 0 0 0 1 0 6 1 5 1 6 1 0 1 5 - 
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Table 133. The content of `mandatory` elements in the fallen plant material of pedunculate oak on the Level II sample plot in Odzaci. 
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�� .�� .,,,, / 
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�� .�� .,,,, / 
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�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

C 
(g/100g) 

101 3 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 051 11.1 

0.065 24.81 0.3869 

26.17 1.586 1.094 5.106 1.737 1.983 47.53 

102 3 01.06.2015. 14.08.2015. 16.11.2015. 25.11.2015. 051 16 18.38 0.834 0.633 10.104 1.508 0.825 46.88 

103 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 11.1 25.46 1.337 1.088 5.851 1.695 1.988 46.97 

104 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 16 15.12 0.807 0.600 5.861 0.747 0.858 46.51 

105 3 14.08.2015. 28.08.2015. 16.11.2015. 25.11.2015. 051 14.1 6.60 1.032 1.060 3.136 0.719 2.431 46.56 

106 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 11.1 18.58 1.326 0.836 5.569 1.787 2.218 46.31 

107 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 16 9.81 0.867 0.467 6.071 0.806 0.941 47.66 

108 3 28.08.2015. 04.09.2015. 16.11.2015. 25.11.2015. 051 14.1 9.93 1.105 1.155 4.415 0.768 3.070 46.80 

109 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 11.1 18.62 1.094 0.976 6.800 1.669 1.739 47.62 

110 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 16 10.36 0.811 0.643 6.602 0.860 0.978 47.18 

111 3 04.09.2015. 25.09.2015. 16.11.2015. 25.11.2015. 051 14.1 8.39 1.036 0.976 4.434 0.808 3.122 46.10 
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�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

C 
(g/100g) 

112 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 051 11.1 19.25 0.941 0.871 7.480 1.787 1.437 47.27 

113 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 051 16 9.65 0.567 0.595 5.908 0.700 1.061 46.87 

114 3 25.09.2015. 02.10.2015. 16.11.2015. 25.11.2015. 888 11.2 8.67 1.146 0.964 9.352 1.183 1.339 46.10 

115 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 11.1 19.27 0.957 0.766 7.013 1.602 1.584 46.02 

116 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 16 11.99 0.621 0.351 5.896 0.702 0.681 46.91 

117 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 051 14.1    11.53 0.657 0.538 3.812 0.681 1.791 46.64 

118 3 02.10.2015. 09.10.2015. 16.11.2015. 25.11.2015. 888 11.2    13.15 1.498 1.105 10.550 1.304 2.164 46.25 

119 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 11.1    17.68 0.785 0.503 8.964 1.627 0.655 46.77 

120 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 16    8.88 0.697 0.608 6.358 0.885 1.036 45.73 

121 3 09.10.2015. 16.10.2015. 16.11.2015. 25.11.2015. 051 14.1    7.74 0.508 0.462 4.197 0.570 1.405 46.94 

 
 

�/$!�  134. ��
����  „ 	
#�	��6 “ ���������  �  	
��	�  ����	�  ����������  6�����  ���"���  ��  ��	��
���#����	�  ��-��  ���	�  2 �  8;�#��� . 
Table 134. The content of `optional` elements in the pedunculate oak litterfall on the Level II sample plot in Odzaci. 
 

��
��  ��	�  
Sequence 
Number 

��	�  	���
��  

	������  
Plotnumber 

+���	
  ����
��"�  
Collection period 

��	�  
0	����	��  

Trap number 

0	
  �����  
Tree 

species 
code 

0	
  
��	���  
Sample 
code 

Zn 
(µg/g) 

Mn 
(µg/g) 

Fe 
(µg/g) 

Cu 
(µg/g) 

Pb 
(µg/g) 

Cd 
(µg/g) 

	
  
from 


	  
till 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

101 3 01.06.2015. 14.08.2015.   051 11.1 25.80 288.07 268.53 23.91 36.40 35.00 

102 3 01.06.2015. 14.08.2015.   051 16 40.29 278.64 102.91 10.29 40.34 26.93 

103 3 14.08.2015. 28.08.2015.   051 11.1 27.17 294.81 241.91 9.81 28.06 28.68 

104 3 14.08.2015. 28.08.2015.   051 16 29.52 241.71 86.52 8.74 36.74 29.75 

105 3 14.08.2015. 28.08.2015.   051 14.1 9.76 79.53 29.10 39.52 64.19 18.68 
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��
��  ��	�  
Sequence 
Number 

��	�  	���
��  

	������  
Plotnumber 

+���	
  ����
��"�  
Collection period 

��	�  
0	����	��  

Trap number 

0	
  �����  
Tree 

species 
code 

0	
  
��	���  
Sample 
code 

Zn 
(µg/g) 

Mn 
(µg/g) 

Fe 
(µg/g) 

Cu 
(µg/g) 

Pb 
(µg/g) 

Cd 
(µg/g) 

	
  
from 


	  
till 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

106 3 28.08.2015. 04.09.2015.   051 11.1 19.67 350.28 166.42 10.41 5.67 8.33 

107 3 28.08.2015. 04.09.2015.   051 16 28.26 206.46 126.71 4.35 31.36 27.74 

108 3 28.08.2015. 04.09.2015.   051 14.1 4.19 47.40 68.91 22.74 53.16 30.46 

109 3 04.09.2015. 25.09.2015.   051 11.1 21.17 364.04 239.96 7.85 31.46 21.58 

110 3 04.09.2015. 25.09.2015.   051 16 35.34 265.08 110.52 9.99 47.37 26.43 

111 3 04.09.2015. 25.09.2015.   051 14.1 16.97 60.54 37.84 27.12 39.69 32.55 

112 3 25.09.2015. 02.10.2015.   051 11.1 23.17 333.61 156.63 16.14 31.83 16.54 

113 3 25.09.2015. 02.10.2015.   051 16 32.93 182.12 58.68 15.55 45.03 33.67 

114 3 25.09.2015. 02.10.2015.   888 11.2 22.17 376.72 214.01 36.28 54.50 31.98 

115 3 02.10.2015. 09.10.2015.   051 11.1 24.54 372.90 168.30 5.30 37.97 20.60 

116 3 02.10.2015. 09.10.2015.   051 16 1.00 91.49 51.45 24.66 49.10 26.92 

117 3 02.10.2015. 09.10.2015.   051 14.1 8.68 70.87 15.07 23.44 65.37 19.42 

118 3 02.10.2015. 09.10.2015.   888 11.2 18.28 206.62 169.63 40.83 57.00 29.20 

119 3 09.10.2015. 16.10.2015.   051 11.1 15.71 201.33 129.33 4.76 29.03 16.76 

120 3 09.10.2015. 16.10.2015.   051 16 20.91 154.60 54.43 111.69 37.58 167.72 

121 3 09.10.2015. 16.10.2015.   051 14.1 8.01 50.32 10.23 35.20 53.60 15.83 
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��	��	��"�  �  �������  ���	�'�����6  
�
�����  
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	��#��� ) ��  ��	��
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���  ������	��� : 
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���	
�-��  �����#�  ��  �����  ��
�  
��	��	��"�  
�
�����  ��  �	����	�� ,  

2. �����
	��  ����
����6  
�
�����  
	  
���	���	���� ,  

3. ���	���	������  
��
����  ��	���� ,  
4. 6�������  ������� .  

������  ��	��	��"�  �	
���  
�
	��#���  �� : � ) 
��	��
���#����	�  ��-��  ��  9����	�  �	��  �  � ) 
��	��
���#����	�  ��-��  �  8;�#���  
��  ��  �  ������  
135.  

 

29. SAMPLING AND ANALYSES OF  
      ATMOSPHERIC PRECIPITATION 
 

Sampling and analyses of atmospheric 
precipitations (wet deposition) on the level II sample 
plots on Fruška gora and in O5�aci included the 
following activities:  

 
1. periodic field visits to sample precipitation from 

the collectors,  
2. transport of the collected precipitation to the 

laboratory,  
3. laboratory preparation of the samples,  
4. chemical analyses  
 

Dates of wet depostion sampling on a) the 
sample plot on Fruška gora and b) the sample plot n 
O5�aci are given un Table 135. 

 
 
 

�/$!�  135. ������  ��	��	��"�  �	
���  
�
	��#���  �� :  
� ) ��	��
���#����	�  ��-��  ���	�  2 ��  9����	�  �	��  �  � ) ��	��
���#����	�  ��-��  ���	�  2 �  8;�#���  
Table 135. Dates of sampling water depositions on 
a) Level II sample plot on Fruska gora and b) Level II sample plot in Odzaci. 
a)   � )  

�����  
9�����  �	��   

�����  
8;�#�  

Throughfall Bulk Snow  Throughfall Bulk Snow 
16.01.   +  16.01.   + 
04.02.   +  04.02.   + 
12.02.   +  12.02.   + 
02.03. + +   02.03. + +  
09.03. + +   09.03. + +  
26.03. + +   26.03. + +  
03.04. + +   03.04. + +  
09.04. + +   08.05. + +  
28.04. + +   28.05. + +  
08.05. + +   03.07. + +  
28.05. + +   10.07. + +  
03.07. + +   21.08. + +  
21.08. + +   11.09. + +  
11.09. + +   25.09. + +  
25.09. + +   02.10. + +  
02.10. + +   16.10. + +  
09.10. + +       
16.10. + +       

 
 

������  ��	����  �  	�����  �  ��������  ��  
���  �  
����
�  ��  �
��������  ������  „ICP Forests“, 
����
����  �  ���������  ��  
����"�  ������  

Sample names and designations in the tables are 
given in accordance with `ICP Forests` manuals on wet 
depositions.  A t̀hroughfall̀  sample is a sample taken 
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�
	��#��� . "Throughfall" ��	���  	���-���  ��	���  
����
����  ��  �	����	��  �	��  ��  ��  ��������  ��
	
  
��	�"�  ������� . �  ��������  672012.DEM �   
672012.DE8  	��  �����  ��	���  ��  	��������  ��	���  
„1“. " Bulk" ��	���  	���-���  ��	���  ����
����  ��  
�	����	��  �	��  ��  ��  ��������  ��  	��	���	�  
	�� . �  
��������  672012.DEM �  672012.DE8  	��  �����  
��	���  ��  	��������  ��	���  „2“.  ����  �����  ��	����  
�	��  	�����  "9" �  	���-���  ��	���  �����  ("Snow"), 
�	��  ��  ����
����  ��  ���	�����6  �	����	��  

	��������6  ���	  ��
	
  ������� , ���	  �  ��  
	��	���	�  
	�� .  

0	�	��  „8�	����  ��	��� “ 
��
������  
	����"�"�  o �	��-���  �  ���������  ��	��� , 
�  ��  ��  

	��	  
	  	�����"�  �	����	�� , ��
 . ��	�  „1“ �  	�	�  
�	�	��  	���-���  
�  ��  ��
��	  	  „ �	�����	� “ ��	��� , 
�	��  ����  �	����������  �  -���  ��  �	��-���  �	���  
�  
��  ������ . ��	�  „5“, �	��  ��  �����  �  
	��
����  
�	�	���� , 	���-���  ���	*�  „ �	������ “ ��	��� , ��	  
����
  	�����6  
�
�����  
	��	  ��  
	  
������"�  �	
�  
��  �	����	�� , ���	  
�  ����  �	����  ����
���  ��-��  
�	��-���  
�
�����  (�  mm) �  
��	�  
���	
�  
��	��	��"� .    

 
�'�&#���*$  (�2��� �   �  %$&$ - �  

%&� +(�&% +�#-(6$ �5  (�2��� �  2�  !�/�&�%�&�0$ . 
 
 +�����	�  ��	��	��"�  
�
�����  ��  

�	����	�� , �	#�  �  �	����  ��  ��  ��������  ��	�#�  

�
�����  ����"�����  ��  �	���  (-����� ) �	#��� , 
���	  ��  ����  ���������  �	�������#���  ��	���� . 
��	�#�  ��  	
��6  
	  ����
��"�  �����
	��	����  �  
���	���	����  ���������  ��  �������	  ��������	  �  
���	���  ���
��� . 

  ��	*� , �����  ��
	������  
�  ��  
�	�	�  
���	
�  ��	��	��"�  ������  �  ������	���  ��  
	
�����"�  �	����	�� , �	��  ��  ��  ����	����  �  

���	
�-�	�  
��"�  ����	��  �  #����  ��  �	����	�� , 
������  ��������6  �����#� , ��	  �  ������  	�������6  
�	����	�� . 

 ��/�&�%�&�+#�  (&�(&$.�  -'�&�#� . 
 
+���
���  ��	�#�  
	  
������  �  ���	���	����  

���������  ��  �������	  ��������	  �  ���	���  ���
���  
������  �������	����  �  ����������  �  �"���  ��	���� . 
���	�  �	��  ��  
�����
�  ����"�  �	��-���  ����
����  
�	
�  ��  �	����	��  �  
��
����"�  ��	����  ��  6�������  
������� . +�����	�  
��
����  ��	���� , �	*��	  ��  
��-���  
�  ��  ��  ����	�  �	����	��  ����  ��
����  
�	��-���  �	
� . $���
��-��  ��	���  
������  ��  

	����	  ��  �	����	��  �	��  ��  ����  �	#�����  ��  
	��	���	�  
	�� , �  
	����	  ��  �	����	��  �	��  ��  ��  
��������  ������  ����	���� . +��
�������  ��	�#�  �� , 

	  
	-����  6�������6  ������� , -�����  �  
'����
�����  ��  ���
�������  
	  +4	 � . 

 

from the collectors located under the tree crowns. In 
Tables 672012.DEM and  672012.DE8  this type of 
sample is labelled `1`. A `bulk  ̀sample is a sample taken 
from the collectors that were located in the open.  In 
Tables 672012.DEM and 672012.DE8  this type of 
sample is labelled `2`. The third type is labelled  `9` and 
refers to the samples of snow taken from the collectors 
of the same name (‘Snow’) located both beneath the 
forest canopy  and in the open. 

The column `Sample attribute`  defines the 
quantity and quality of the samples, possible collector 
damage, etc. Number `1` in this column defines a 
`normal sample`, or a non-contaminated and measurable 
sample. Numer `5` which can be found in some 
columns, also defines a `normal` sample, but its precise 
quantity of preciptation couldn`t be determined (in mm) 
due to overflowing from collectors which was caused by 
abundant rain in the sampling period. 

 
Precipitation sampling in the field and 

transport of the collected precipitation to the 
laboratory 

 
After sampling the rainfall from the collectors, 

sampling bottles were replaced with clean bottles in 
order to avoid contamination of samples. The samples 
were immediately transported to the laboratory of the 
Institute for Lowland Forestry and Environment.  

Apart from the regular activities of sampling the 
rainfall, the collectors had to be regularly maintained. 
The maintenance included the activities such as washing 
the pipes and funnels, replacing the protective meshes or 
replacing the damaged collectors.  

 
Laboratory sample preparation and chemical 

analyses 
 

Upon reception at the laboratory of the Institute 
of Lowland Forestry and Environment, the samples were 
numbered and entered into the register of samples. After 
that, the collected rainfall was measured and appropriate 
samples were taken for chemical analyses. When 
sampling, special care was taken to sample the same 
quantity of water from each collector. A representative 
sample was made separately for the collectors located in 
the open field, and for the collectors within the stands. 
The prepared samples were stored in refrigerators at 
+4oC till the beginning of chemical analyses.  
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�$.�0+#$  � �!�'$ .  
 
<�������  �������  ��
	-�"�  	
��*���"��  

�	�
����������  �  pH ���
�	���  �
	����	�  
�	�
���	����� , 	
�	��	  
	���#�	����� , 
���
������	 . ��	�#�  ��  �����  '���������  ��	�  
����������  '�����  0.45 =m ���	  ��  ��  ���	��	  
-�����  ���������  �  ��	���  ��������	��	  ��  ���
���  
������� . $���� , ��	�#�  ������  
�
	��#���  ������  

	
�����  
����  �����	����  ��  
	��
���  ������� . 
,��
�  
	
��	����  ����"���  ��  	
��
����"�  ������  
��  AA�  ����  
�����������  ��  65% HNO3 �
�  ��  pH 
���
�	��  
	�	
�  ��  	�	  ��  2. ��	�#�  ��  	
��*���"�  
TOC �  DOC ���	*�  ������  ����������  
��  ����  
������� . ���  ��	�#�  �����  ������  ����
������  �  
�����  ��  ���
�������  	�	  40�  �  '����
����� . $�	�  
	
�����"�  �������  ��	�� , 
��
	��-���	  ��  
�  ��  
�������  	
��*���"�  "��	��6  '	���  (NO3, NH4 �  
Ntotal) ��
�  
��	 , 
	  �	����	���  ��  
��  
������ . 
����	  ��  
�  ��������  �  �	�	�  ��  ����
����  ��	�#�  
��
�  	
  �������6  ����������  ���	  ��  ��	���  ��  ��  

	
���	  �	���������	 . $�  ��	���  -���  ��  pH>5 
	
��*���  ��  �	�����  ���������  �	�����������  
�����#��	�  ��  ����
��
��	�����  �����	�	�   HCl �  

��  ��-��  ���������#��� . ��
����  '	�'	��  ��  
'	�'���  	
��*�����  ��	  �
����	'	�	���������  

	���  �	��"�  �	���
������  
�����  �  -���"�  
�
�	����#�  ��  340 nm. 8
��*���"�  N ��  ��	�����  
�	��  �����	  ��  ���	*�  �
����	'	�	���������  
	  
Nessler-�  ��  ������	�  
�����  	
   425 nm, 
	�  ��  ��  
�������  	
��*�����  ���	
��  �
����	'	�	���������  
����
��
�	�  ���	
	�  &+2  ��	�  51862 ��  ���#��	�  
��  410 nm. ��
����  ���
�	�  ��	��  	
��*����  ��  
�#�
����������  ���	�  ����	 - 0���
��	��  

������#���  
	  &+2  351.3 ���	
� . ��
����  ���
	��  
��  ���'����6  �	��  	
��*����  ��  �	
	��������	�  
�����#��	�  ��   Na-��	���'��	�  ���	�  ���	��"�  
���'���  Ba-6�	���	�  �  �������#���  �����  
6�	�����6  �	�� . <�	��
��  �	��  ��  ������������	  
	
��*�����  �����#��	�  ����
��
��	�����  
�����	�	�  �����	 -�������  
	  Mohr-� . ��
����  
������  Mg �  Ca �  
��6	
�	  �����������  ��	�#���  
	
��*����  ��  
�����	�  ��6���	�  ��  22� , 
	�  ��  
��
����  Na �  K 	
��*����  
�����	�  ��6���	�  ��  
2&� . $���������  �����	��  ��  	
��*���"�  ���
�	�  
	������	�  ��������  (TOC-total organic carbon) �  
�����	��	�  	������	�  ��������  (DOC-dissolved 
organic carbon) 
�	#��������  ��  ��  TOC ����������  
(liqui TOCII, Elementar) �  	
��*�����  
����  ���	
�  
US EPA 415.3. $�  
����-�����"�  ���������  �  
����
���#���  ������  �	������  ��  
�	����  Excel 
2007. ���  ��
�������  ��	�#� , ��  ���  ��
�������  

��������  ��������  ��  ��  �  �����#���  
����#���   

����"�����6  ���	
� . 

Chemical analyses 
 
Chemical analyses started by determining the 

conductivity and pH of each sample using 
conductometers and potentiometers, respectively. The 
samples were then filtered through a 0.45 =m membrane 
filter in order to remove any solid material and to 
stabilize the samples for subsequent analyses. The 
samples of wet deposition were then divided into 
aliquots for each analysis. A group of sub-samples 
intended for the determination of metals by AAS was 
preserved with 65% HNO3, to pH < 2. The samples for 
the determination of TOC and DOC were also acidified 
before the analysis. All samples were then stored in the 
dark, at max 4D� in refrigerators. In order to maintain 
the balance of nitrogen, it is recommended to determine 
its forms (NO3, NH4 and N-total) first, preferably on the 
first day upon arrival. It is important to store the samples 
in the containers made of inert materials in order to 
avoid further contamination. For the samples with pH> 
5, the total alkalinity was determined by volumetric 
titration with standardized HCl solution in two points of 
equivalence. The content of phosphorus from phosphate 
was determined spectrophotometrically by using the 
molybdenum blue dye and reading the absorbance at 340 
nm. Determination of N from ammonium ions was also 
performed spectrophotometrically using Nessler`s 
reagent at a wavelength of 425 nm. Nitrates were also 
determined spectrophotometrically, but this time the 
EPA standard method No 51862 at 410 nm bruicine was 
applied. Total nitrogen was determined by macro-
Kjeldahl distillation followed by acidimetric method 
according to EPA method No. 351.3. Total sulphur 
content was determined by iodometric titration with Na-
thiosulphate after the deposition of sulphate by Ba-
chromate ions and retitration of the surplus of chromate 
ions. Quantitative determination of chloride ions was 
done with Titration by the standardized solution of 
Silver Nitrate - Mohr's Method. The content of Mg and 
Ca metals in the previously-acidified samples was 
determined by AAS flame technique, while the content 
of Na and K was determined by AES flame technique. 
Acidified aliquots for determining total organic carbon 
(TOC total organic carbon) and dissolved organic 
carbon (DOC-dissolved organic carbon) were processed 
at TOC analyzer (liqui, TOCII, Elementar) and 
determined by US EPA method 415.3. The computer 
program Excel 2007 was used for the recalculation and 
conversion of the obtained results. All the investigated 
samples for all parameters were within the detection 
limits of the applied methods. 
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�/$!�  136. 8
���  
	
�#�  	  ��	��
���#����	�  ��-��  ���	�  II ��  9����	�  �	�� . 
Table 136. General data on the Level II sample plot on Fruska gora 

��
��  
��	�  

Sequence 
numbe 

0	
  

�����  
Country 

Code 

�� .
��#���  
Observation 
plot number 

0	
  
�	����	��  
Sampler 

code 
 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude ��
�	����  
������  
Altitude 

2������  
���	
  ����
��"�  
Collection period ��	�  


���	
�  
��	��	��"�  
Number of  
measuring 

periods 

�	
��  
0	����	��  

Sampler 
model 

 

%�����  
�	����	��  

(m) 
Sampler 

Height (m) 

+	������  
�	����	��  

(m2) 
Sampler 

Surface(m2) 

��	�  
0	����	��  
number of 

used 
samplers 

+���  
���� / First date 
0���"�  
���� /Last 

date 

�  �  M M �  �  �  �  M M �  �  �  �  M M ,  ,  �  �  M M ,  ,  

  
1 6 7 

   
1 

  
1 4 5 0 9 2 2 1 9 4 9 3 9 1 0 2 8 1 2 1 4 1 6 1 0 1 5 1 5 

  
1 

  
1 0.08 

 
2 0 

  2 6 7    1   2 4 5 0 9 2 2 1 9 4 9 3 9 1 0 2 8 1 2 1 4 1 6 1 0 1 5 1 5   1   1 0.08   3 

  3 6 7    1   9 4 5 0 9 2 2 1 9 4 9 3 9 1 0 2 8 1 2 1 4 1 2 0 2 1 5  3   1   1 0.246   5 
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          Table 137.  The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of the `mandatory` elements. 

��
��  
��	�  

Sequence 
numbe  

��	�  

	������  
	���
��  

 
Observation 
Plot number 

+���	
�  ����
��"�  
Collection period +���	
�  

����
��"�  
Collection 

period 

8�����  
��	���  

0	
  
��	���  
Sampler 

code 
 

8�	����  
��	���  

8�	����  
��	��� /  
Sample 
attribute 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

pH 
0	�
���������  

(µS/cm) 
Conductivity 

TOC 
(mg/l) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

Na 
(mg/l) 

N-NH4 
(mg/l) 

Cl 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4 
(mg/l) 

2��������  
(µeq/l) 

Alkalinity 

N (total) 
TDON 
(mg/l) 

DOC 
(mg/l) 

8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

179 1 28.12.2014. 16.01.2015. 84 9   1 10.6 5.88 65.5 8.72 4.295 10.55 1.995 214.8 0.00 10.01 2.27 13.16 1.161 2.97 6.74 

180 1 16.01.2015. 04.02.2015. 85 9   1 67.2 6.21 45.1 9.37 3.105 15.49 1.450 155.3 0.00 8.01 2.06 19.27 0.697 1.39 7.74 

181 1 04.02.2015. 12.02.2015. 86 9   1 40.7 5.82 230.0 6.56 1.035 12.26 0.890 51.8 0.00 7.24 1.84 20.21 0.697 1.60 4.57 

182 1 12.02.2015. 02.03.2015. 87 1   5 330.59 5.91 37.6 5.98 3.205 16.31 0.535 160.3 0.00 6.01 1.73 20.68 0.581 1.91 4.12 

183 1 12.02.2015. 02.03.2015. 87 2   5 44.59 5.58 42.7 4.23 3.955 22.19 0.710 197.8 0.00 10.01 3.67 21.15 0.581 3.65 3.61 

184 1 02.03.2015. 09.03.2015. 88 1   1 48.38 4.90 92.4 8.85 5.150 19.95 1.085 257.5 0.00 8.01 3.42 21.15 0.464 2.83 6.80 

185 1 02.03.2015. 09.03.2015. 88 2   1 9.92 4.41 127.3 7.09 5.715 19.83 0.815 285.8 0.00 8.01 3.75 20.68 0.464 8.37 5.77 

186 1 09.03.2015. 26.03.2015. 89 1   1 23.36 5.85 45.0 4.42 1.950 15.53 0.560 97.5 0.00 6.01 2.66 20.50 0.581 3.11 3.42 

187 1 09.03.2015. 26.03.2015. 89 2   1 6.39 4.73 51.9 8.75 3.535 19.70 2.625 176.8 0.00 8.01 3.61 20.68 0.929 2.35 4.52 

188 1 26.03.2015. 03.04.2015. 90 1   1 177.86 5.60 32.6 9.01 2.045 21.49 2.220 102.3 0.00 7.01 2.43 19.74 0.581 2.31 6.81 

189 1 26.03.2015. 03.04.2015. 90 2   1 26.01 5.89 29.1 4.97 2.070 15.61 2.095 103.5 2.77 8.01 2.70 19.74 0.581 2.14 4.11 

190 1 03.04.2015. 09.04.2015. 91 1   1 21.82 5.58 31.5 6.23 2.650 19.45 2.225 132.5 1.03 5.51 4.58 20.21 1.625 4.70 4.92 

191 1 03.04.2015. 09.04.2015. 91 2   1 5.40 4.90 28.5 4.46 2.185 22.46 2.475 109.3 -
0.41 6.01 0.45 19.27 0.929 3.38 3.00 

192 1 09.04.2015. 28.04.2015. 92 1   1 21.27 6.05 70.2 6.10 3.240 18.35 2.150 162.0 0.25 7.01 2.87 20.50 0.929 4.46 4.21 
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Sequence 
numbe  

��	�  

	������  
	���
��  

 
Observation 
Plot number 

+���	
�  ����
��"�  
Collection period +���	
�  

����
��"�  
Collection 

period 

8�����  
��	���  

0	
  
��	���  
Sampler 

code 
 

8�	����  
��	���  

8�	����  
��	��� /  
Sample 
attribute 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

pH 
0	�
���������  

(µS/cm) 
Conductivity 

TOC 
(mg/l) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

Na 
(mg/l) 

N-NH4 
(mg/l) 

Cl 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4 
(mg/l) 

2��������  
(µeq/l) 

Alkalinity 

N (total) 
TDON 
(mg/l) 

DOC 
(mg/l) 

8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

193 1 09.04.2015. 28.04.2015. 92 2   1 4.96 5.67 120.1 6.35 3.480 17.56 2.365 174.0 -
0.41 6.01 0.45 20.21 0.813 10.80 5.00 

194 1 28.04.2015. 08.05.2015. 93 1   1 13.44 6.93 156.2 14.22 6.245 14.22 2.280 312.3 0.57 5.51 7.36 21.15 3.019 11.44 10.13 

195 1 28.04.2015. 08.05.2015. 93 2   1 4.52 7.11 173.2 10.17 4.530 24.48 2.300 226.5 0.25 6.01 8.73 21.44 3.483 1.07 9.12 

196 1 08.05.2015. 28.05.2015. 94 1   1 330.59 6.85 69.1 12.81 4.885 20.80 2.075 244.3 0.30 5.51 5.13 21.44 1.625 7.70 9.94 

197 1 08.05.2015. 28.05.2015. 94 2   1 44.59 6.84 46.7 5.48 4.155 13.05 0.595 207.8 0.01 7.01 3.39 21.15 1.161 3.84 4.17 

198 1 28.05.2015. 03.07.2015. 95 1   1 23.14 6.17 165.7 4.04 6.230 16.12 0.865 311.5 0.15 6.01 5.59 19.74 0.813 16.87 5.81 

199 1 28.05.2015. 03.07.2015. 95 2   1 3.64 6.14 202.0 9.87 5.850 15.30 1.430 292.5 0.15 5.01 7.71 20.21 0.581 12.39 7.14 

200 1 03.07.2015. 21.08.2015. 96 1   5 330.59 6.17 51.3 7.31 6.390 8.02 0.595 319.5 0.38 8.01 1.26 20.87 1.161 1.77 5.71 

201 1 03.07.2015. 21.08.2015. 96 2   5 44.59 6.68 30.2 4.16 5.110 13.76 0.510 255.5 0.32 5.51 0.86 20.68 0.929 0.98 3.72 

202 1 21.08.2015. 11.09.2015. 97 1   1 212.02 6.71 54.7 8.23 5.115 5.94 0.890 255.8 0.00 5.51 1.51 21.44 4.412 1.81 6.03 

203 1 21.08.2015. 11.09.2015. 97 2   1 40.22 6.98 141.7 20.48 5.835 10.37 1.010 291.8 0.20 6.51 0.00 20.21 3.251 14.62 15.82 

204 1 11.09.2015. 25.09.2015. 98 1   1 160.56 5.55 55.1 8.85 4.055 4.60 0.730 202.8 0.18 8.01 2.11 20.68 1.161 3.15 7.12 

205 1 11.09.2015. 25.09.2015. 98 2   1 27.00 5.45 65.9 4.91 4.130 7.35 0.735 206.5 0.18 7.01 4.91 21.15 1.161 5.38 3.31 

206 1 25.09.2015. 02.10.2015. 99 1   1 151.74 5.85 67.4 10.05 10.565 11.83 0.650 528.3 0.39 10.01 0.67 20.21 1.277 2.36 8.33 

207 1 25.09.2015. 02.10.2015. 99 2   1 31.96 5.60 49.8 4.47 4.925 6.37 0.625 246.3 0.00 8.01 2.70 20.68 1.393 2.52 3.02 

208 1 02.10.2015. 09.10.2015. 100 1   1 43.86 7.10 100.0 11.53 8.830 10.48 1.175 441.5 0.08 7.01 1.16 21.15 1.742 3.92 8.78 

209 1 02.10.2015. 09.10.2015. 100 2   1 9.37 7.26 95.5 7.14 4.425 8.48 1.050 221.3 1.69 8.01 0.09 21.44 1.393 6.27 6.36 

210 1 09.10.2015. 16.10.2015. 101 1   1 178.74 6.58 55.6 - 6.045 8.70 0.920 302.3 0.18 8.01 0.72 6.68 1.161 - - 

211 1 09.10.2015. 16.10.2015. 101 2   1 25.13 6.73 66.9 - 4.790 8.26 0.825 239.5 0.93 7.01 0.45 4.89 1.625 - - 
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Table 138. The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of the `optional` elements. 

��
��  ��	�  
Sequence 
numbe  

��	�  
	���
��  


	������  
Observation 
Plot number 

��	�  
	���
��  


	������  
Observation Plot number +���	
  

Period 

0	
  
��	���  
Sampler 

code 
 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

Mn 
(mg/L) 

Fe 
(mg/L) 

P-PO4
3- 

(mg/l) 
Cu 

(mg/L) 
Zn 

(mg/L) 
Pb 

(mg/L) 
Cd 

(mg/L) 8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

179 1 28.12.2014. 16.01.2015. 84 9 10.6 0.065 <0.005 0.00 0.0177 0.0427 <0.005 <10 

180 1 16.01.2015. 04.02.2015. 85 9 67.2 0.0617 <0.006 3.06 0.0163 0.0087 <0.005 <10 

181 1 04.02.2015. 12.02.2015. 86 9 40.7 0.0133 <0.007 2.25 0.0186 0.0129 <0.005 <10 

182 1 12.02.2015. 02.03.2015. 87 1 330.59 0.1268 <0.008 2.94 0.0176 0.0091 <0.005 <10 

183 1 12.02.2015. 02.03.2015. 87 2 44.59 0.0297 <0.005 3.01 0.0163 0.0427 <0.005 <10 

184 1 02.03.2015. 09.03.2015. 88 1 48.38 0.0741 <0.005 3.06 0.0193 0.0151 0.0525 <10 

185 1 02.03.2015. 09.03.2015. 88 2 9.92 0.0285 <0.005 3.43 0.0193 0.0325 <0.005 <10 

186 1 09.03.2015. 26.03.2015. 89 1 23.36 0.061 <0.005 3.07 0.0181 0.0225 <0.005 <10 

187 1 09.03.2015. 26.03.2015. 89 2 6.39 0.0027 <0.005 2.92 0.0161 0.0547 0.0374 <10 

188 1 26.03.2015. 03.04.2015. 90 1 177.86 0.0184 <0.005 2.75 0.016 0.0187 <0.005 <10 

189 1 26.03.2015. 03.04.2015. 90 2 26.01 <0.005 <0.005 2.81 0.0162 0.0061 0.0489 <10 

190 1 03.04.2015. 09.04.2015. 91 1 21.82 <0.005 <0.005 3.33 0.0208 0.022 0.0799 <10 

191 1 03.04.2015. 09.04.2015. 91 2 5.40 <0.005 <0.005 2.06 0.0275 0.0149 0.0667 <10 

192 1 09.04.2015. 28.04.2015. 92 1 21.27 0.0548 <0.005 3.48 0.0319 0.0125 0.1603 <10 

193 1 09.04.2015. 28.04.2015. 92 2 4.96 <0.005 <0.005 3.06 0.0285 0.0084 0.0774 <10 

194 1 28.04.2015. 08.05.2015. 93 1 13.44 0.1459 <0.005 3.98 0.0248 0.0252 0.2201 <10 

195 1 28.04.2015. 08.05.2015. 93 2 4.52 <0.005 <0.005 4.22 0.0281 0.0122 0.2458 23 

196 1 08.05.2015. 28.05.2015. 94 1 330.59 0.0221 <0.005 3.63 0.0226 0.04 0.2023 25 

197 1 08.05.2015. 28.05.2015. 94 2 44.59 <0.005 <0.005 3.36 0.0199 0.0355 0.2373 45 

198 1 28.05.2015. 03.07.2015. 95 1 23.14 0.1387 0.0892 2.90 0.0228 0.0407 0.1726 33 

199 1 28.05.2015. 03.07.2015. 95 2 3.64 0.0075 <0.005 3.26 0.0251 0.0336 0.1925 <10 

200 1 03.07.2015. 21.08.2015. 96 1 330.59 0.0432 <0.005 2.56 0.0223 0.0428 0.2878 <10 

201 1 03.07.2015. 21.08.2015. 96 2 44.59 <0.005 <0.005 2.29 0.0235 0.0462 0.2323 <10 

202 1 21.08.2015. 11.09.2015. 97 1 212.02 0.01 <0.005 1.70 0.0224 0.049 0.3257 <10 

203 1 21.08.2015. 11.09.2015. 97 2 40.22 0.0035 <0.005 1.18 0.0207 <0.005 0.2946 <10 
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numbe  

��	�  
	���
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	������  
Observation 
Plot number 

��	�  
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	������  
Observation Plot number +���	
  

Period 

0	
  
��	���  
Sampler 

code 
 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

Mn 
(mg/L) 

Fe 
(mg/L) 

P-PO4
3- 

(mg/l) 
Cu 

(mg/L) 
Zn 

(mg/L) 
Pb 

(mg/L) 
Cd 

(mg/L) 8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

204 1 11.09.2015. 25.09.2015. 98 1 160.56 0.0248 <0.005 0.51 0.0218 <0.005 0.2494 14 

205 1 11.09.2015. 25.09.2015. 98 2 27.00 0.0135 <0.005 2.39 0.0238 <0.005 0.2819 28 

206 1 25.09.2015. 02.10.2015. 99 1 151.74 0.02 <0.005 4.01 0.0228 <0.005 0.2629 19 

207 1 25.09.2015. 02.10.2015. 99 2 31.96 0.0187 <0.005 2.99 0.0214 <0.005 0.3008 <10 

208 1 02.10.2015. 09.10.2015. 100 1 43.86 0.0127 <0.005 3.23 0.0234 <0.005 0.2804 <10 

209 1 02.10.2015. 09.10.2015. 100 2 9.37 0.0191 <0.005 2.99 0.0223 <0.005 0.2355 53 

210 1 09.10.2015. 16.10.2015. 101 1 178.74 0.0006 <0.005 1.24 0.0234 <0.005 0.2658 62 

211 1 09.10.2015. 16.10.2015. 101 2 25.13 0.0196 <0.005 1.47 0.0248 <0.005 0.1976 47 
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Table 139. General data on the Level II sample plot in Odzaci 

��
��  
��	�  

Sequence 
numbe 

0	
  

�����  
Country 

Code 

�� .
��#���  
Observation 
plot number 

0	
  
�	����	��  
Sampler 

code 
 

,�	���'���  ������  
Latitude 

,�	���'���  

�����  

Longitude 
��
�	����  

������  
Altitude 

2������  
���	
  ����
��"�  
Collection period 

��	�  

���	
�  

��	��	��"�  
Number of  
measuring 

periods 

�	
��  
0	����	��  

Sampler 
model 

 

%�����  
�	����	��  

(m) 
Sampler 

Height (m) 

+	������  
�	����	��  

(m2) 
Sampler 

Surface(m2) 

��	�  
0	����	��  
number of 

used 
samplers 

+���  
���� / First date 0���"�  
���� /Last 
date 

�  �  M M �  �  �  �  M M �  �  �  �  M M ,  ,  �  �  M M ,  ,  

  1 6 7    3   1 4 5 2 7 1 7 1 9 1 0 2 8  2 2 8 1 2 1 4 0 2 0 2 1 5 1 6   1   1 0.08  2 0 

  
2 6 7 

   
3 

  
2 4 5 2 7 1 7 1 9 1 0 2 8 

 
2 2 8 1 2 1 4 1 6 1 0 1 5 1 6 

  
1 

  
1 0.08 

  
3 

  3 6 7    3   9 4 5 2 7 1 7 1 9 1 0 2 8  2 2 8 1 2 1 4 1 6 1 0 1 5  3   1   1 0.246   5 
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Table 140. The results of the laboratory analyses of wet deposition on the Level II sample plot in Odzaci. The content of `mandatory` elements. 
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Sequence 
numbe 
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	������  
Observation 
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	������  
Observation Plot number 

+���	
�  
����
��"�
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8�����  
��	���  

0	
  
��	���  
Sampler 

code 
 

8�	����  
��	���  

8�	����  
��	��� /  
Sample 
attribute 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

pH 
0	�
���������

(µS/cm) 
Conductivity 

TOC 
(mg/l) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

Na 
(mg/l) 

N-NH4 
(mg/l) 

Cl 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4 
(mg/l) 

2��������  
(µeq/l) 

Alkalinity 

N (total) 
TDON 
(mg/l) 

DOC 
(mg/l) 8
  

from 
8
  

from 
�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

153 3 28.12.2014. 16.01.2015. 77 9   1 17.7 5.78 40.5 6.15 4.35 10.60 0.855 217.5 0.71 9.01 3.05 10.34 0.813 1.53 4.95 

154 3 16.01.2015. 04.02.2015. 78 9   1 63.7 5.55 34.5 6.95 3.56 8.11 0.710 177.8 0.57 6.01 1.18 16.92 0.581 3.85 5.35 

155 3 04.02.2015. 12.02.2015. 79 9   1 28.3 6.49 28.3 7.59 4.21 10.87 0.610 210.3 0.18 8.01 1.27 16.45 0.581 6.10 4.55 

156 3 12.02.2015. 02.03.2015. 80 1   5 330.59 6.5 40.6 6.01 5.71 7.16 0.650 285.5 0.00 5.01 1.76 16.45 0.581 1.71 4.22 

157 3 12.02.2015. 02.03.2015. 80 2   5 44.59 6.31 26.6 12.87 4.64 9.13 0.640 232.0 0.00 5.01 0.97 15.51 0.581 4.02 10.07 

158 3 02.03.2015. 09.03.2015. 81 1   1 47.2 6.1 84.5 10.07 9.77 2.21 0.985 488.5 0.12 12.01 2.45 15.98 0.697 1.78 5.94 

159 3 02.03.2015. 09.03.2015. 81 2   1 8.2 6.02 14.3 3.61 4.75 2.10 0.395 237.5 0.00 5.51 0.00 15.98 0.581 0.69 3.04 

160 3 09.03.2015. 26.03.2015. 82 1   1 32.9 5.85 56.1 8.51 4.72 1.78 0.615 235.8 0.00 8.01 3.05 15.51 0.464 3.69 6.37 

161 3 09.03.2015. 26.03.2015. 82 2   1 6.8 5.22 52.3 15.18 5.96 8.15 0.475 297.8 0.00 8.01 4.48 15.04 16.000 3.74 14.28 

162 3 26.03.2015. 03.04.2015. 83 1   1 142.5 5.85 60.4 7.31 4.47 6.39 0.510 223.5 1.35 8.01 3.03 16.45 0.581 3.98 5.89 

163 3 26.03.2015. 03.04.2015. 83 2   1 21.3 5.77 34.8 7.14 4.15 3.61 0.520 207.3 0.18 5.01 2.05 15.04 0.581 2.33 6.03 

164 3 03.04.2015. 08.05.2015. 84 1   1 21.2 6.98 87.3 14.70 14.36 11.39 1.700 718.0 0.00 6.01 4.28 17.39 1.393 5.00 9.90 

165 3 03.04.2015. 08.05.2015. 84 2   1 3.7 6.9 112.1 17.72 2.83 8.33 0.235 141.5 - - - - - 4.73 12.14 

166 3 08.05.2015. 28.05.2015. 85 1   5 330.59 6.97 82 13.33 7.27 2.94 0.860 363.3 0.16 7.01 3.19 17.86 1.393 4.72 10.77 

167 3 08.05.2015. 28.05.2015. 85 2   5 44.59 5.76 50.7 15.33 7.36 2.08 0.875 367.8 0.00 5.51 2.45 15.51 1.161 1.67 9.26 

168 3 28.05.2015. 03.07.2015. 86 1   1 18.3 6.42 100.9 14.18 5.28 11.24 1.115 264.0 0.05 8.01 5.80 18.80 1.161 17.62 11.98 

169 3 28.05.2015. 03.07.2015. 86 2   1 5.1 6.8 100 15.39 7.38 5.44 1.510 368.8 0.48 7.01 5.57 21.15 0.929 10.96 12.41 

170 3 03.07.2015. 10.07.2015. 87 1   1 19.3 6.5 121.5 17.10 10.77 10.51 1.820 538.5 0.24 9.01 4.76 20.87 1.625 7.26 14.89 

171 3 03.07.2015. 10.07.2015. 87 2   1 3.3 6.77 119.9 17.95 5.35 9.34 1.905 267.3 0.10 10.51 7.14 21.15 0.929 7.33 15.95 

172 3 10.07.2015. 21.08.2015. 88 1   5 330.59 6.4 77.5 10.31 4.29 2.07 0.955 538.5 0.58 8.01 3.85 22.09 0.929 6.72 7.88 

173 3 10.07.2015. 21.08.2015. 88 2   5 44.59 6.6 37.9 5.88 3.06 7.94 0.595 267.3 0.00 9.01 1.98 26.80 0.929 2.29 4.11 

174 3 21.08.2015. 11.09.2015. 89 1   1 223.2 5.85 76.6 20.00 5.28 2.67 0.810 214.5 0.95 5.01 2.16 19.93 1.393 5.00 13.00 

175 3 21.08.2015. 11.09.2015. 89 2   1 37.5 6.09 74.1 13.74 10.36 2.87 1.060 153.0 0.62 7.01 3.37 21.15 0.929 4.35 10.11 

176 3 11.09.2015. 25.09.2015. 90 1   1 164.7 6.2 54.9 12.73 5.33 4.18 1.175 264.0 0.77 6.01 1.15 20.50 1.393 1.36 9.88 

177 3 11.09.2015. 25.09.2015. 90 2   1 27.3 5.6 96.1 14.10 8.68 14.61 0.965 518.0 1.75 5.51 1.90 20.21 1.393 6.88 11.31 
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��
��  
��	�  

Sequence 
numbe 

��	�  
	���
��  


	������  
Observation 
Plot number 

��	�  
	���
��  


	������  
Observation Plot number 

+���	
�  
����
��"�
Collection 

period 

8�����  
��	���  

0	
  
��	���  
Sampler 

code 
 

8�	����  
��	���  

8�	����  
��	��� /  
Sample 
attribute 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

pH 
0	�
���������

(µS/cm) 
Conductivity 

TOC 
(mg/l) 

K 
(mg/l) 

Ca 
(mg/l) 

Mg 
(mg/l) 

Na 
(mg/l) 

N-NH4 
(mg/l) 

Cl 
(mg/l) 

N-NO3 
(mg/l) 

S-SO4 
(mg/l) 

2��������  
(µeq/l) 

Alkalinity 

N (total) 
TDON 
(mg/l) 

DOC 
(mg/l) 8
  

from 
8
  

from 
�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

178 3 25.09.2015. 02.10.2015. 91 1   1 166.4 6.24 61.2 11.49 4.78 2.35 0.920 266.3 0.08 8.01 2.91 19.74 1.625 4.04 9.26 

179 3 25.09.2015. 02.10.2015. 91 2   1 30.3 6.61 91.9 12.89 10.03 3.13 1.185 433.8 0.06 5.51 2.04 21.15 1.672 2.94 11.16 

180 3 02.10.2015. 09.10.2015. 92 1   1 161.8 6.92 64.7 14.09 5.89 1.61 0.835 238.8 0.55 11.01 0.95 4.79 1.486 2.44 12.85 

181 3 02.10.2015. 09.10.2015. 92 2   1 236.9 6.69 56 10.15 3.30 10.08 1.140 501.3 0.25 9.01 0.25 3.29 2.322 0.90 8.89 

 
 
 

�/$!�  141. ���������  ���	���	������6  �������  �	
���  
�
	��#���  ��  ��	��
���#�����  ��-��  ���	�  II �  8;�#��� . ��
����  "	
#�	��6 " ��������� . 
Table 141. The results of the laboratory analyses of wet deposition on the Level II sample plot on Fruska gora. The content of  `optional` elements. 

��
��  ��	�  
Sequence 
numbe  

��	�  
	���
��  


	������  
Observation 
Plot number 

��	�  
	���
��  


	������  
Observation Plot number +���	
  

Period 

0	
  
��	���  
Sampler 

code 
 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

Mn 
(mg/L) 

Fe 
(mg/L) 

P-PO4
3- 

(mg/l) 
Cu 

(mg/L) 
Zn 

(mg/L) 
Pb 

(mg/L) 
Cd 

(mg/L) 8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

153 3 28.12.2014. 16.01.2015. 77 9 17.7 0.031 <0.005 3.43 0.0237 <0.005 0.2193 24 

154 3 16.01.2015. 04.02.2015. 78 9 63.7 0.0308 <0.005 2.91 0.0266 <0.005 0.2528 <10 

155 3 04.02.2015. 12.02.2015. 79 9 28.3 <0.005 <0.005 2.94 0.022 0.0724 0.1018 <10 

156 3 12.02.2015. 02.03.2015. 80 1 330.59 0.0174 <0.005 2.82 0.0223 0.082 0.2772 <10 

157 3 12.02.2015. 02.03.2015. 80 2 44.59 <0.005 <0.005 2.64 0.0203 0.0845 0.2137 <10 

158 3 02.03.2015. 09.03.2015. 81 1 47.2 <0.005 <0.005 3.44 0.0225 0.0894 0.0725 <10 

159 3 02.03.2015. 09.03.2015. 81 2 8.2 <0.005 <0.005 2.75 0.021 0.095 0.1242 <10 

160 3 09.03.2015. 26.03.2015. 82 1 32.9 0.016 <0.005 3.53 0.0251 0.0914 0.2495 <10 

161 3 09.03.2015. 26.03.2015. 82 2 6.8 0.0142 <0.005 3.12 0.0215 0.0962 0.1853 <10 

162 3 26.03.2015. 03.04.2015. 83 1 142.5 <0.005 <0.005 2.81 0.0225 0.0927 0.2869 <10 

163 3 26.03.2015. 03.04.2015. 83 2 21.3 <0.005 0.0324 3.06 0.0235 0.1002 0.1456 <10 

164 3 03.04.2015. 08.05.2015. 84 1 21.2 <0.005 <0.005 3.43 0.0274 0.0928 0.2471 <10 

165 3 03.04.2015. 08.05.2015. 84 2 3.7 0.0176 <0.005 - 0.0306 <0.005 0.1778 <10 
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��
��  ��	�  
Sequence 
numbe  

��	�  
	���
��  


	������  
Observation 
Plot number 

��	�  
	���
��  


	������  
Observation Plot number +���	
  

Period 

0	
  
��	���  
Sampler 

code 
 

0	��-���  
��	���  
(mm) 
total 

collected 
sample 

 

Mn 
(mg/L) 

Fe 
(mg/L) 

P-PO4
3- 

(mg/l) 
Cu 

(mg/L) 
Zn 

(mg/L) 
Pb 

(mg/L) 
Cd 

(mg/L) 8
  
from 

8
  
from 

�� .�� .,,,, / 
DD/MM/YYYY 

�� .�� .,,,, / 
DD/MM/YYYY 

166 3 08.05.2015. 28.05.2015. 85 1 330.59 <0.005 <0.005 3.18 0.0284 <0.005 0.0288 <10 

167 3 08.05.2015. 28.05.2015. 85 2 44.59 <0.005 <0.005 3.18 0.0254 <0.005 0.2388 <10 

168 3 28.05.2015. 03.07.2015. 86 1 18.3 <0.005 <0.005 5.44 0.0263 <0.005 0.1025 <10 

169 3 28.05.2015. 03.07.2015. 86 2 5.1 <0.005 <0.005 4.72 0.0267 <0.005 0.2748 <10 

170 3 03.07.2015. 10.07.2015. 87 1 19.3 0.037 0.0874 6.84 0.0125 0.0272 <0.005 17 

171 3 03.07.2015. 10.07.2015. 87 2 3.3 0.0378 0.0723 3.90 0.0144 0.0509 <0.005 19 

172 3 10.07.2015. 21.08.2015. 88 1 330.59 0.0694 0.0892 2.77 0.0104 0.0369 <0.005 21 

173 3 10.07.2015. 21.08.2015. 88 2 44.59 0.0086 0.1115 2.99 0.0102 0.027 <0.005 15 

174 3 21.08.2015. 11.09.2015. 89 1 223.2 0.0951 0.0973 3.06 0.0104 0.0245 <0.005 33 

175 3 21.08.2015. 11.09.2015. 89 2 37.5 0.0016 0.0988 2.64 0.0099 0.0267 <0.005 16 

176 3 11.09.2015. 25.09.2015. 90 1 164.7 0.1669 0.093 2.50 0.009 0.0226 <0.005 42 

177 3 11.09.2015. 25.09.2015. 90 2 27.3 0.0595 0.1451 2.45 0.0113 0.0248 <0.005 11 

178 3 25.09.2015. 02.10.2015. 91 1 166.4 0.0198 0.1253 3.30 0.0109 0.0256 <0.005 35 

179 3 25.09.2015. 02.10.2015. 91 2 30.3 0.0406 0.0901 3.65 0.0089 0.0265 <0.005 16 

180 3 02.10.2015. 09.10.2015. 92 1 161.8 0.0091 0.071 1.56 0.0124 0.0325 <0.005 31 

181 3 02.10.2015. 09.10.2015. 92 2 236.9 0.0301 0.1018 1.18 0.0104 0.0276 <0.005 18 

1 
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30. ��
���������  ����
��
 �  �   2015. 
������  

 
����	�	�	���  	������"�  �	�	�  2015. 

�	
���  ������  ��  ��  	���
�	�  
	��  ���	�  II ��  
9����	�  ,	��  �  �  ���	"���  (���"����� ). 
�����������"�  ����	�	�	���6  
���������  ��  
���	�  II �	���	�����  �  2015. �	
���  ��  	��6�����	  
	�������  
��������  �  �	 : ���
�������  (2 ) �  
���������  �����	��  ���
�6�  (RH), �	��-���  

�
�����  (PR), ������  (WS) �  
����#  �����  (WD), 
��	  �  �	�����  ��
���#���  (SR). +	
�#�  ��  
��������  
�  ��������  
��
��*����  ��  ���������"�  ��  
����  
���	  �	���	�����  ������6  ��	������� . �  
����  
������  ��  
���  ����������  	
���"�  ��  ����	�	�	���  

������  (
��  �����  ���
"�  ����-��  ���
�������  �  
���������  �����	��  ���
�6� ) �	�	�  2015. �	
��� . 
8���  ����
��	�  ��  �������	  
	��*�"�  ��  �����-���  

	
�#���  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ������  2015) ������  2015. �	
���  ��  ��	  

�����  ����	
����  ������  �  �����  
���  ������  �  

���	
�  	
  1951 
	  2015. �	
��� . +����  ����"���  
��  ����	�	�	��	�  �����#�  ���	�  II ��  9����	�  ,	��  
��������  ��  ���
"�  ����-��  ���
�������  ���
�6�  	
  
2,6°C. +�	��-��  ��� e-��  ���������  �����	��  
���
�6�  ��  ���	�  ����	�	�	��	�  �����#�  �  �������  
2015. �	
���  ��  ����  76,1%.  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , '������  2015) '������  2015. �	
���  ��  ��	  

�	��-�	  �	
�	  �  ������ . ��  ����	�	�	��	�  
�����#�  ���	�  II �  '�������  2015. �	
���  ��  
����������  ���
"�  ����-��  ���
�������  ���
�6�  	
  
1,7°C �  ��������	�  �����	���  ���
�6�  	
  79,9%. 
����  ��  
����  
	
�#���  ��  ���	�	�	���  �����#�  
���	�  II �������������  ���
"�  ����-��  ���
�������  
���
�6�  	
  5,7°C, �  
�	��-��  ���������  �����	��  
���
�6�  	
  75.5%.  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , �
���  2015) �
���  2015. ��  �  �����  
���  
������  ��	  
�	��-�	  �	
�	  ��  �	��-��	�  
�
�����  
��
	
  �����	
��"��  
�	���� . +����  
	
�#���  ��  
����	�	�	���  �����#�  ���	�  II ��  9����	�  ,	��  
��������  ��  ���
"�  ����-��  ���
�������  ���
�6�  	
  
10,9°C, �  ��  ����	�	�	��	�  �����#�  ���	�  II �  
���	"���  11,8°C. +�	��-��  ���������  �����	��  ��  
�����  �����#���  ��  9����	�  ,	��  �  ���	"���  ��  
���	����  60,9 	
�	��	  58,2%.  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ���  2015) ���  2015. �	
���  ��  �  �����  
���  
������  ��	  �	
�	  �  ��	��  �	
�	 . ���
"�  ����-��  
���
�������  ���
�6�  ��  ��	��-��  ��  ���	�  II ��  
9����	�  ,	��  ��  ���	����  16,5°C, �  �  ���	"���  
17,3°C. +�	��-��  ���������  �����	��  ��  �����  
�����#���  ��  9����	�  ,	��  �  ���	"���  ��  ���	����  
73,8 	
�	��	  71,3%. ���
��  �	��-���  
�
�����  ��  

30. METEOROLOGICAL MEASUREMENTS IN 
2015 

 
Meteorological measurements in 2015 were 

taken on the Level II sample plots on Fruška gora and in 
Deronje (Branjevina). Measurements of meteorological 
parameters of Level II monitoring included the 
following mandatory parameters: air temperature (AT), 
relative humidity (RH), precipitation (PR), wind speed 
(WS), wind direction (WD), and solar radiation (SR). 
The data are presented in the data submitting tables for 
Level II monitoring of forest ecosystems. The following 
text presents the most important observations for the 
meteorological conditions (above all mean monthly 
temperatures and air humidity) in 2015. Furthermore, 
these data were compared with the official data for the 
same period. 

According to data of RHMS (Monthly Bulletin 
for Serbia, January 2015), January 2015 was the tenth 
warmest January in most of Serbia in the period from 
1951 to 2015. According to the measurements taken at 
the meteorological station of the Level II monitoring on 
Fruška Gora the monthly mean air temperature was 
2.6°C. The mean monthly relative humidity at the same 
meteorological station in January 2015 was 76.1%. 

According to data of RHMS (Monthly Bulletin 
for Serbia, February 2015), February 2015 was 
relatively warm and humid. According to the 
measurements taken at the meteorological station of the 
Level II monitoring the mean monthly air temperature 
was 1.7°C and relative humidity 79.9%. March was, 
according to data obtained from the Level II 
meteorological station, characterized by mean monthly 
air temperature of 5.7°C, and mean relative humidity of 
75.5%. 

According to data of RHMS (Monthly Bulletin 
for Serbia, April 2015), April 2015 was in most of 
Serbia warm with the sum of precipitation below the 
long-term average. According to the measurements 
taken at the meteorological station of the Level II 
monitoring on Fruška gora, the mean monthly air 
temperature was 10.9 °C, while it amounted to 11.8°C at 
the meteorological station of the level II monitoring in 
Deronje. The mean monthly air humidity measured at 
the same meteorological stations was 60.9% and 58.2%, 
respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, May 2015), May 2015 was in most of Serbia 
warm to very warm. According to the measurements 
taken at the meteorological station of the Level II 
monitoring on Fruška gora, the mean monthly air 
temperature was 16.5°C, while it amounted to 17.3°C at 
the meteorological station of the Level II monitoring in 
Deronje. The total sum of rainfall measured at both 
meteorological stations was 85 mm, with the daily 
maximum of 29.8 mm recorded on May 24th, 2015. 
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	��  �����#�  ��  ����  ����
  85 mm, ��  
������  
��������	�  	
  29,8 mm ���������	�  24. ����  2015. 
�	
��� .  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ���  2015) ���  2015. �	
���  ��  �  �����  
���  
������  ��	  �	
�	  �  ��  
�
�������  �  �����#���  

�	��-��6  ���
�	��� . ���
"�  ����-��  ���
�������  
���
�6�  ��  ��	��-��  ��  ���	�  II ��  9����	�  ,	��  ��  
���	����  19,3°C, �  �  ���	"���  20,2°C. +�	��-��  
���������  �����	��  ��  �����  �����#���  ��  9����	�  
,	��  �  ���	"���  ��  ���	����  72,6 	
�	��	  70,8%.  

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ���  2015) ���  2015. �	
���  ��  �  �����  
���  
�����  ��	  
����  ����	
����  �  
����  ����������  	
  
��
  
	��	��  ����"� . ���
"�  ����-��  ���
�������  
���
�6�  ��  ��	��-��  ��  ���	�  II ��  9����	�  ,	��  ��  
���	����  24,4°C, �  �  ���	"���  23,7°C. +�	��-��  
���������  �����	��  ��  �����  �����#���  ��  9����	�  
,	��  �  ���	"���  ��  ���	����  59,7 	
�	��	  64,2%. 

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ������  2015) ������  2015. �	
���  ��  �  #��	�  
������  ��	  ��������	  �	
�	 . �  �����  
���  ������  
��	  ��  
�	��-�	  ����� , ������  �  ���	-���  �  
�����	��
�
���  ���������  �
�  ��  ��	  �����  
	  ��	��  
����� . ���
"�  ����-��  ���
�������  ���
�6�  ��  
��	��-��  ��  ���	�  II ��  9����	�  ,	��  ��  ���	����  
23,8°C, �  �  ���	"���  23,1°C. +�	��-��  ���������  
�����	��  ��  �����  �����#���  ��  9����	�  ,	��  �  
���	"���  ��  ���	����  61,2 	
�	��	  73,1%. 

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , ��
������  2015) ��
������  2015. �	
���   ��  
��	  ��	��  �	
�	  �  ��  �	��-��	�  
�
�����  	�	  

�	��-��6  ���
�	���  �  �����  
���  ����� . ���
"�  
����-��  ���
�������  ���
�6�  ��  ��	��-��  ��  ���	�  
II ��  9����	�  ,	��  ��  ���	����  17,5°C, �  �  ���	"���  
17,7°C. +�	��-��  ���������  �����	��  ��  �����  
�����#���  ��  9����	�  ,	��  �  ���	"���  ��  ���	����  
77,3 	
�	��	  78,8%. 

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , 	��	���  2015) 	��	���  2015. �	
���  ��  ��	  

�	��-�	  �	
�	  �  ��	��  �����  �  �����  
���  ����� . 
���
"�  ����-��  ���
�������  ���
�6�  ��  ��	��-��  ��  
���	�  II ��  9����	�  ,	��  ��  ���	����  10,1°C, �  �  
���	"���  10,8°C. +�	��-��  ���������  �����	��  ��  
�����  �����#���  ��  9����	�  ,	��  �  ���	"���  ��  
���	����  92,0 	
�	��	  91,2%. 

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , �	������  2015) �	������  2015. �	
���  ��  
��	  �	
�	  �  
�	��-�	  �����  �  �����  
���  ����� . 
���
"�  ����-��  ���
�������  ���
�6�  ��  ��	��-��  ��  
���	�  II ��  9����	�  ,	��  ��  ���	����  8,5°C, �  �  
���	"���  6,9°C. +�	��-��  ���������  �����	��  ��  
�����  �����#���  ��  9����	�  ,	��  �  ���	"���  ��  
���	����  73,0 	
�	��	  82,4%. 

+����  
	
�#���  �<�$  (����-��  ������  ��  
������ , 
�#�����  2015) 
�#�����  2015. �	
���  ��  ��	  

According to data of RHMS (Monthly Bulletin 
for Serbia, June 2015), June 2015 was in most of Serbia 
warm with the sum of precipitation within the limits of 
normal values. The mean monthly air temperature at the 
meteorological station of the Level II monitoring on 
Fruška gora was 19.3°C, while it amounted to 20.2°C in 
Deronje. The mean air humidity measured at these 
meteorological stations amounted to 72.6% and 70.8% 
respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, July 2015), July 2015 was in most of Serbia 
the second warmest and the second driest July on record. 
The mean monthly air temperature at the meteorological 
station of the Level II monitoring on Fruška gora was 
24.4°C and it was 23.7°C in Deronje. The mean air 
humidity measured at these meteorological stations 
amounted to 59.7% and 64.2% respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, August 2015), August 2015 was extremely 
hot in the whole of Serbia. The sum of precipitation was 
average in most of Serbia, except in the eastern and 
north-western regions where it was rainy to very rainy. 
The mean monthly air temperature at the meteorological 
station of the Level II monitoring on Fruška gora was 
23.8°C and it was 23.1°C in Deronje. The mean air 
humidity measured at these meteorological stations 
amounted to 61.2% and 73.1% respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, September 2015), September 2015 was very 
warm and the sum of precipitation was around the 
normal in most of Serbia. The mean monthly air 
temperature at the meteorological station of the level II 
monitoring on Fruška gora was 17.5°C and it was 
17.7°C in Deronje. The mean air humidity measured at 
these meteorological stations amounted to 77.3% and 
78.8% respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, October 2015), October 2015 was very warm 
and very rainy in most of Serbia. The mean monthly air 
temperature at the meteorological station of the Level II 
monitoring on Fruška gora was 10.1°C and it was 
10.8°C in Deronje. The mean air humidity measured at 
these meteorological stations amounted to 92.0% and 
91.2% respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, October 2015), November 2015 was warm 
and the sum of precipitation was average in most of 
Serbia. The mean monthly air temperature at the 
meteorological station of the Level II monitoring on 
Fruška gora was 8.5°C and it was 6.9°C in Deronje. The 
mean air humidity measured at these meteorological 
stations amounted to 73.0% and 82.4% respectively. 

According to data of RHMS (Monthly Bulletin 
for Serbia, December 2015), December 2015 was the  
driest December at seven major weather stations since 
the beginning of measurements. The mean monthly air 
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temperature at the meteorological station of the Level II 
monitoring on Fruška gora was 4.4°C and it was 3.1°C 
in Deronje. The mean air humidity measured at these 
meteorological stations amounted to 84.5% and 94.3% 
respectively. 

The text hereinafter provides data obtained at 
the meteorological stations Fruška gora and Deronje for 
the following mandatory parameters: 

air temperature (AT), relative humidity (RH), 
precipitation (PR), wind speed (WS), wind direction 
(WD), and solar radiation (SR) in the tables proposed for 
Level II monitoring reports. 
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In September, a representative of the Institute 
of Forestry in Belgrade and a participant of the project 
Monitoring and assessment of air pollution and its 
effects on forest ecosystems in Serbia attended and 
participated in the work of the 5th Meeting of the Heads 
of the Laboratories in Vienna. 

During 2015, the laboratory of the Institute of 
Forestry of the Department of Soil and Plant Material 
Testing participated in the comparative inter-laboratory 
study organized by the Institute of Forestry in 
Jastrebarsko. Inter-laboratory tests included the 
methods used for the project Monitoring and assessment 
of air pollution and its effects on forest ecosystems in 
Serbia. The laboratory successfully conducted the tests. 
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