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Abstract 
The article is dedicated to the outstanding forester, professor Mitrophan 

Kuzmich Tursky (1840-1899). He received the secondary education at the 
religious academy and high education in the field of natural sciences at the 
Saint-Petersburg University. Then he completes the special one-year course of 
studies in Lisinsky educational forestry and at the University of Forest. After 
that he works as a forester, an afforestation and a forest inspector. The talent of 
M.K.Tursky the most brightly became apparent when he started his scientific-
education occupation at the Petrovsky agricultural and forest academy. 
M.K.Tursky is the only forestry specialist, who was put up a monument to in 
Moscow. 
 

	� -��/�  ����" : � ." . '������ , 
���������� , 
������������� , 
������
�������  $������ , ���
�  �����
&���  ������	�-  $���� , #��	��  
�	������ , *���������  ���
���
�������  �  
��	��  �������� , 8���
�����  

��	��  ���� , )�����  ���$������ , ����	��  «#���������� », $����	�� . 

 
�  �$��
�  ��$�
	�
���  170-
��  ��  �	�  �����	��  ���	��� , 
������� -

�
������ , $��
������  �����
�	�  "�������  '������� . )	  ��
�����  
�������  ��������
�	���  �	���
�$����������  ����	���  «#���������� », 
������������  	�  ���  ��	�  ������  ����	�� . �  �����
�	����  � ." . '�������  
������  �  $�������  ������
���  ���  	�������	��  �  ���	��  ��
�� . ��
�  ���� , 
�  �  �������������  	�$���
�	�� , �  �  $�����������  $
�	�  �	  ��
���
  
��������  $�������	�� , �  ���  �����  �������
���������  ��
�������  	���  
�������
 . 

+���
��  �����
�	  "������  �  1840 � . �  � . 8���� , �  �����  ���%�		��� . 
.���	��  ��������	��  $�
���
  �  ��-��	��  ����	���� , �����  – ������  
��������	��  �  .�	�� -*������������  �	����������  $�  �������  
��������		�-  	��� , �  �  #��	��  �	�������  �  �  #���	����  ����	��  

��	�������  $����
  �$����
�	��  ��	������	��  ����  
���������� . *��
�  
�����  �����������		�-  ������	��  �  �������  1863 � . '������  ��
  
$��������	  �  ��	  $�������  "��$���  
��	���-  �  	��	���	  �  
���  *�������  
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�����	�� . 8�  $������	��  1867-1869 �� . �	  ��������  �  8������������  
�����	�� . ,�  �����  
��  $������������  �����  �	  $��-����  ���	�����  $���  

������� , �������  �  ��������  ��������� , 
��	�����  �  
��	���  �������� . 

*��$�������
����&  �  	���	�&  �����
�	����  '������  	���
  �  
��������  $��$�������
�  
��	�-  �����$
�	  �  #���	����  ��������  ���
�%�  
$��  .�	�� -*����������  (1869-1876 �� .). 8����
��  ����  ����������  	�����  
� ." . '�������  ���
�  $����
���  ����  �  1876 � ., � .� . �  	���
��  	���	� -
$�������������  �����
�	����  �  *���������  ���
���
�������  �  
��	��  
�������� . ,�  $
�����  � ." . '�������  �����  ���  ��
�  �	���
��	��  �  
�	������		��  $�����������  ������  �  
���-  *�������  �  8������������  
�����	�� , �  �����  $�������������  ������  �  #���	����  ��������  ���
�%�  
$��  .�	�� -*���������� . ���  ���		�  ����  �$�� , $���������������  ������  
�  *���������  �������� , �  ���
  ��	��	��  
�	����	���  ���  $�������-  
������	��  �  �
���������-  ���$�����	��
�	�-  ����� . 

(������  3��������  �������  �����
  �����
�	�  "�������  

�
���
��  
����������  �  ��	���
  ���  �  ���
�  ������-  
����������		�-  
�
������� . *�  ������	�&  ( .3 . �������� , – «� ." . '������  – ���	  ��  

����-  ������-  
�������� -	��
&����
��  �  ���	  ��  $����-  
���$�����	������� ». 

"  ���
�  �
���������-  �$��	�-  ����� , ������	���-  � ." . '������  �  
#��	��  �$��	��  ����  ��������  �
�����  ��	����  ���$�����	��  $�  
������
�������  $������  (�  1876 � .) �  ������
�������  $�������  (�  1883 � .), 
$�  ������� , �$������  �����	��  �  �����  �-���  ��  	������	����  (�  1877 � .), 
$�  �������  $������  
��	�-  ��
����  (�  1879 � .) �  �����	�&  
��	���	��
������  ������	�-  $���� . 4��
�  �����
&���  ������	�-  $����  
���������	�  ��  	�  
����
���������  ��	���  $����  ����
�����	�� , 
�
�������  ����  $����������  ���	��  ���$�	�  ���������		���  ���	�	��  
	��
&��
���  $�����  $�  �����  ��-���  ��%�����  ���  
������ , ���  �  ���	���-  

������ . *��  ����  $��  ���	�-  �	��	�-  ��
����- , 	�  ���	�-  $�����- , 
��	�  �  ��  ��  ���$�	�  ���	�	��  ����
�  ���
��	��  ����
�����  �  �����������  
��  $�����	��  ��	���	��
������  ���  �
�  �	��  $����� . 

*�  �	����  �������������  �  ���$�����	��
�	��  	�$���
�	���  � ." . 
'������  ��
  $����$��-����� , �$���������  ��$��	�-  
�������� . �  ����  – 
���  $�������	��  �����  �  ��	��  $��������  �  ��
����  
��	���  �$��	���  
��
� . =��  ��
�  $������	�  �%�  ( .3 . ��������� , ������� , �  ����	���� , �  
1912 � . $���
 , ���  «2���$�  �$�����
���  ��������  ��$���  ������	�  ���  15-

��	���  �$�����  Cieslar’a ��	�����
�	�  �
��	��  $����-����	��  ����	  	�  
����  �  ������  �����		����  	������	�� . )$���  	�����  �����
�	�  
"�������  �������  ������  – ��  ��$���  ���  25-30 
�� , � .� . $�����
�	�  �	�  
��
�  ����� , �����  �  (����	��  	����  �
�  $����  	���� , $�  ����	��  ����  �  

����������		�-  �����- , 	�  ����
  ��  ���$�����	��
�	��  �������	��  
$����	�-  ��$����� ». 8���  �%�  �������� , ���  ������  
�������� -�
�������  
� ." . '������  �������  ���������
  �����������  �  2���$�  $����
�  
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6�������� , ������  �-  «�������  ������� », �  (����������  ��������  
��  
	�����
  «	���������  $�
���  $��������� , -���  ������	��  �	���	�� , ���  
$������  ������� ». 

>����  ����-��  �  $�����������  �����
�	����  � ." . '�������  ���
���  
���  �����������  
��������������  �  1884 � . 8���
�����  
��	��  ����  	�  
������ -�������  ����������  �����	��  (�  	�����%��  �����  �	�  �-����  �  
������  <�
��������  ����	� -�$��	���  
��-���  �( # ). (
��	��  �	���	��  
��
�  ����%�	�  	�  $������  ���$
������� , �������  ��
��	  ��
  ����$�����  

�������  ����	��  -��������  �  ����%�� , $�����	����  $�
�����	��  �  
$�����	��  $��������	����  	������	�� . .�����
�		��  ��%��  �����  
$������  ���$
�������  ����  �-������
  �����������
��	��  $����� , � .� . 
�$
���  ��  1943 � . *�����  �-������  ����  ��  �	�����  ����	���  �  
����		���  
��	���  ������  ����������  �����	��  $��
���
�  �  
��
�	�����  ��������  �
�  ����	��
�	��  �������  
���-��������		�-  
����$������  �  �	�
����	�-  -��������- . 

��-���  ��  ��-��	����  -���	��  �������	�  �  ������	����  ����%�	��  
$����  �����  �-���  �����		�-  	������	��  �  -���	��  (	�  ����	�  
����������  $����
���
�  �����		��  	������	�� ), �
��	���  $�������  
� ." . '������  �����
  -���	�� . *�
���	�  �����  ����������  �������	�  
$�
���
���  $�
�����  ��  $���������	���  $�
�����	�� . )�����  �
��	��  
�����  �	  	�����
  $��	���  �  50-��  
��  ��  70-��  
�� , ���  ����
�  
������	����  $�������  �  �������  	������	��  ���� . 

!
�  ����$���	�� , $�  ������	���� , ���	����	���  ��-���  ��  �����  
�-���  � ." . '������  	��	���
  �����		��  ���������	��  �  $������	���  ���  
�����  8 
��  $�  �������  ������
� . *���	���  $��������	����  �  
	������	��-  ����  ��  ��
�  $�����	�  ���
�	����  ����  �������  �%����  �
�  
	������	��  $�
�����  ������	�  5023 ��� . � . �������	� , ���  ������
���  
$����  ½ �����  �������	�  ��  ������		�-  �  �
��	�&  �����  
������  (11814 
��� . � .). 

)�����  �	���	��  ������
  � ." . '������  	�  �����	��
�	��  ������� , 
����%��  �-��  ��  
����  �  
����
����	�� . *��  
�������������  ��	��	��  
�$��  ��
  ���
�	  	�  ��������		��  �����	��
�	��  $�  ����  
�������� . 2�
�  
��  �$����  3 ����  $��
�  �������  �  
�������  ����  ��������  
	������	����������  �����  ��
��  907 �� . � . ������ , ��  �-  $���
���
���  
����
����������� . �  �
����  ��
�	���  ��������  ���	�-  ����  	�  ���-  
$
�%���-  $����  $������������  
�����
����  ��$����
���  ��	�����	�� . 

"������  ����%�  
�����������
�	�-  $������� , � ." . '������  $���
 , 
���  «�  	��  $��  
��������������  $����������&�  $�����	�  $���
���	��  �  
$������� , 	�$���
�		�-  �  $������	�&  ����  �  $����
�	��  ������	��  	�  
��	���	��  $������ , ��������		�-  	����� . �����  ���  $���
���	��  ���  
	�  ����  ���������� , �  ��
���  $
�	 , $�����  
������������� . #��	��  ����  
�����  ���������  ������		��  ����� , �����  ����  $
�	  ��$�
	�	  	�  ��
� , 
���	�  ���  �� , ���  ���  ���������  �������		��  	�  ����� , �����  	�  	���  
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������
�	  $
�	 , �  �����  ����  $
�	  ��$�
	����� ». ���		�  ����  ��7��	�����  
��  	���
�����&%��  �	���	��  �  8���
�����  ���� , �������  ���
�
���  ��  
� ." . '������  $��
�  $������	��  
�������������  1884 � . '��  �  8���
�����  
����  ��  ���������  	�  �����	��  �����������  #��	���  )�%����� , �  22 
��	�����  1895 � . �
�	�  ��		���  )�%�����  �������&�  ��������&  $�  ���� . 

��  �����  ���������  � ." . '������ , 	�����  �  ���������  ��  ����������  
���� , $���������  �
�	��  #��	���  )�%�����  �  	�����  ���  ���  
��$�
	�		�-  �  $������%�-��  	�  ����%��  ����	�  
���-��������		�-  
����$������ , ��$
�	�����		�-  
��������������  1884 � . 
#���-��������		��  �����
�	����  ������
���  �  ���
���	��  $�������  

����  $
�%���  �  $�����	��  ��������  �����  
��� . 

)�����  �	���	��  � ." . '������  ����%�
���  	�  �����	��
�	��  
������� , ���  �  ��
�	�� , ���  �  �  �
��	��  �����-  ���� . *�  ���  �	�	�& , 
���	������
��	��  �$��  -��������  $�����
 , ���  �  ���������		���  
�����	��
�	�&  	�  ��
�-  
������ , 	�  ����
�	�-  ������  �-  	�  ��
�  	����  
����%����� , ���  ���  �������  $��  �$
��	�-  �����-  �  $��  ���
&��	��  
	�������-  	��
��	�-  ��
����  �����	��
�&���  �$�
	�  �  ��	��	��  

�����		���  $������� . '��  ��� , 	������  ������	��  
�����		��  $�����  
(	�  ���	� , 	�  ������ ) � ." . '������  	�  �����
  ���	���  �
�  
��������$�		��� ! (1  �  	��  $�  ���  ��	�  �-  �����&�  ��������$�		��� ). 

"  ���
�  ���$�����	��
�	� -$�����������  �����
�	����  � ." . 
'�������  ��	������  ���
����  	����
���-  ��������  $�����		�-  $���	�-  
$
�%����  �  -���  �������  
�������������  1899 � . ,��
�����
���  �	�  $�  
$������  �����
�  � ." . '�������  �  �  �����-��  	�  ���
�����&  �  ����%��  
��
�����  	���	� -$������������  �������
�  ������	��	�-  ���
�����	��  $�  
���
����  �����  ������	�-  $����  �  ���	��  $������  ����%���	��  
	������	�� . *���	��  $
�%���  �������  
�������������  1899 � . �-����
�  
���  ���	��������  	������	��  ���� : �	�  ���  �  ��������		�- , ���  �  �  
���������		�-  
���-  (�����-  �  ��  �����  �  ��	��	��  ��
��	����� ) �  
������&�  ����  �$����  	������	��  8���
�����  ���� . =��  $�����		��  
$���	��  $
�%���  ��
�&���  	�	�  ��		���  ��$���	���  �������  
��	���  
��	�����	�� . 

�  1894 � . #��	��  ��$������	���  �����������  )�����  ���$������  $�  
���
�����	�&  �����	����  �
��	����-  ���  2���$������  +����� . 
8���
�	����  ���$������  	��	�������  ��	���
 -
����	�	�  1 .1 . '�

� , �  
����������
��  
����������		���  ����
�  ���$������  – $��
 . � ." . 
'������ . ,�  ����  ������  �  ����  ���$������ , �$
���  ��  ��	��	�  
�����
�	�  "������� , ��  ��
  ��$�
	�	  ��
����
�	��  ��7��  $�
���-  
�����  �  ����	�-  �������  �
��	����-  ���  2���$������  +�����  – ��
�� , 
!	�$��  �  )�� . +���
�����  �  �������
�  �����  ����	��������  �����  '������  
�$��
�����
  �  	����
���-  ��
��	�-  ����- , ������- , �  ����
�	�& , ������  
���
�����
�������  ��������&  �  $������  ��
�  ������	�-  �������		��  
���	�� . � ." . '������  $���������
  ���	����  ��-��	�	��  ��
��  �  
����  �  
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�������  ��
���-  ���  +����� ; �������
  	�  	���-��������  	���
�����
�	�-  
��� , 	�$���
�		�-  	�  ��
���	��  ���-�����  )��  �  !�	� . "����  ���� , 
'������  ������
  ��  �� , �����  �  ���-����-  !	�$��  ����%��  
����  ��
�  ��  �  
����-  �����������  �  �����  	�  ��$����
���  ��  ����	��  �
���	��  
����� . 
"�$����  �����
�	����  � ." . '�������  �  )�����  ���$������  	���
�  �����  
������		��  $�������-��		��  -������� . 

�����
�	  "������  '������  ���	����		��  �����  
�������� , ����  
$�����
�	  $����	��  �  � . ������ . .��
�  ���������		��  �������  ���
�  
�����  �  ��������	��  29 �&
�  1912 ����  	�  ����������  �����������  
��
����-��������		���  �	������� , �  ������ , ���
�  ��
����  
���������� . 8�  
������	��  ��������  $����	���  ( .3 . �������  �����
 : «�����
�	  "������  
'������  $��	��
����  �  ���
�  ������-  
����������		�-  �
������� . 2��  
����	�	��  ��
�	�  ����  $�
	����&  ����	�  �  �����	�������  ���	���� . 
2��  
��������	��  �����
�	���� , ���  ������	��  ���  ��� , �  $�����������  
�����
�	����  ��
�	�  �����  ��	��  ��  �����	����  
����������		���  
��������	�� . "
������  	�  �����&�  – �	�  ���	�  &	� ». 
 

�����8  ��
	�  �  2��	��	�  �  ������
��	��  ��2�	�� : 
�����8���  �  2���2�	����  ��  2������  ������  

 
�������  � .� . 
�&!-&0!-(1  +&!2 "�!#0�))*1  2)(0��!(#�#  $�!" , �&!!(3 . 
 

Abstract 
In his article N.A.Moiseev considers the way of developing the forest 

science and practice throughout the Russian history against the world 
background, drawing a special attention to such important for forestry 
disciplines as forest management and forest economy . Not only specialization 
but also integration of knowledge by means of generalization of scientific 
achievements and advanced experience and their realization through the 
organization of steady forest management are important for development of the 
science aimed at achieving an extensive system of purposes of developing 
forestry to fulfil further requirements for the basic forest products and services 
needed by the present and future generations. The special attention is thus paid 
to perfecting the system of forest management and providing its legislative 
support. 
 

	� -��/�  ����" : 
�� , 
��	��  -�������� , 
���������� , 
��	��  
���	����� , 
������������� , 
����$���
�	�� , ����	������  �����������  
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&��� , ���  ��
��  
��	�� , �����-��	�  $�  �����  ��������� . 2�  
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�	�-  $
�	�- . 

8�  
��	�  ���
�������
&  	�  �����  $���  ���	���  ���
����  ���  
�����$
�	� , �����  ���	���  �  ���$	��  $
�	� , ���  $��	��$��
�	�  ���	��  
���  ��$�
�����	�  	�  $������� , �  ���  �%�  ����  �����	�� . =������  �  
$���
��  ������  	���-����  �
�  �����  ���  �  	�����%�� , �����  ���	��� , �  
�����  ����  	����  ��
�  ����������	�  $�������� , �  �  ���  $��
��	��  
	��������  �����	�  �  	�  $���$������ . 

)���������� , $��  ����  �	��	���������  	��  ��
���  ����  
����������	�� , ���  ���-�%�	�� . !
�  ����������  ���������
�	����  
��$�
���������  	���
�  �  
����������  ���  �  	�  ���
�  ��������%��  $��  
$���������  -��������		�-  ����	�� . '������	��  ������������  
����  $��  
�����	��  	������	��  ��������  
���  ���
������� , 	�  ���
�����		��  	�  
$������� . 9���  �  $���	�����  	���-��������  ��

���	������		���  
$��-���  �  	��	���	�&  
����������		�-  ����$������  �  ������  
�����	�
�	�-  �����		�����  
����  �  ��
����  -�������� , ���  	�  ��	��  
����&���  �
���	����&%���  �����%�� , «�������������  ����$�� », 
�����		�  $��  	��	���	��  �$������  �����  �  
���������	��
�	�� . !������  
�
����� , ������	�����  $��
 . ( .3 . �������� , ��
���		��  �  ���  
�����  «)  

����������		�-  �����- », $������		��  �  1916 � ., ����  $�  ������	��  
���
����  ���  �%�  ����  �-  $����	�	��  	�  $������� . 

:��  ��  ��������  �����$
�	  – 
������������� , 
��	��  ���	�����  �  

����$���
�	�� , ��  �  �����  �	�����
�	���  $�������	��  ��  	�  	����� , �  
���
�	����  ����  �  �����	���  ��$��� . 

8�  $����
�  �  +�����  	����  �  $�������  
������������� . !�����  �  
����	��  $��
��	�-  ����������  $���  
��  �	�  $�������
���  
��������� . �  
30--  �� . 99  ���
����  �	�  ��
�  
����������	�  �� -��  $��	��$�  $�����	����  
$�
�����	�� , 	�  �������  ���  	����  �������� ; ���  $�  �	�	�&  $�
������  ��-  

��  �  ����
���  ��
��
���&%�-  ��  ���	�-  ����  $��	��$  �����  ���������  
��������  ���$
�������  
����  �  $�������  
��������		��  
�	�������
������  �����
�����������  	����	���  -�������� . 

*�  ������  $����	�  ��
�  
����������	�  
�������������  ���  $��  
�	����	��  ��$���
����������  �������  -��������  �  +����� , �  $��	�����  �  
2006 � . «#��	���  �������  +3 », ����
���  ��������  �����
�  ������  
����
�	��  $�����������  
����  �����  $���-��	��  ���$  ���	�� . *��  ����  �  
�����
�  ����
�  ������  $�����������  
���� , ��	��	� , 	�  �
�  ����	������  
	����� , �  �
�  «��
�������� », $����������
��  ���$	���  �$���
����	���  
��$���
� , �
����-�� , �����  �-  ��
����  ��	��	�-  �������  ��
�������  	�  �  
���
�	��  ������  ���	�����  $��	��
���%�-  ��  $���$������  �  ���$	�-  
���$������ , �  �  «���
& », ���  ��
��  	����	�� , ���  �  ��	��-  «-��	�
�%� » 
	���$
�		���  ��$���
� , �������� , ���  ���
�  ��  �����	��  $�����		�  
��������  �  ���  $����
���  	�  �$���
����-  $����	�����  ��	��	��  
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��$���
� . *��  ����  
������������� , ���  $�����	��  �����������		��  

��	��  $�
����� , �����������  �����  ��
��	�� . 

�  �  ��� , �  �  ������  �
����  
�������������  $����	�
���  

����	��	���������� . ��������  	�  ���
�����	��  $��
��	��  ��  
�$����
����  ���  	�  ����&�  ��  ������	��
�	��  
�������������  �  ���  
����		��  $���	��	���	�� , 	�  $������  ����  �	�����  �  ����  �  �	��������  
$��
��	��� . )�  ����  	��
��	�  ���	�  ��
�  ������  $�  «"�	��$���  
��������  
�������������  �  
��	��  �	��	��������� », ���������		��  
«+��
���	
����� », �����		��  �  ����  �����  �����	  ��%������������  
�	����  ������
����  � /)  «#���$����� ».  

8��
&������  �
��  
�������������  �  +�����  ���$�
  �  
����	�����	���  �  �����������  ���	������  ���
����  «��	��	�-  

�	����	��
����� », �����%�-  �����������  ��  	���$��������  ��	�����  �  
�$���
�	��  ���
�	��  ��������  � , $�  ��%����� , 	�  ��$����&%�-  
$
�	�����	�� , �����		�  ��������������� , ���  ����  �����������		���  
����
�����	��  ��	��	��  ���-�� . 

#��	��  ��  ���	�����  �  	����  �  	�  $�������  �����  �����
���  �  �����  
���$�	�  ��
��������		�� , ���  $�����
�  ����  $�����������  �	���	�� . 
3���������  �  ���������  �����  ���
����  $�����	����  $�����	����  
$�
�����	��  (88*# ), �	�  ������
�  �  ����  ������	� , �������  ��
���  �  
�����  ����  ����  ������	����  �����  $��	��$ . �  $���-��	��  ��  $�����  �  
��$���
����  $��  �
��	���  ���
����  «��	��	���  
�	����	��
���� » �	�  
�
�$�  ���$�����
�  ��		�	�������  ���
���  
�	�	�����  �$�
���� , �������  
�������
�	��  ���	��  �	�
�����	�-  ����	����  $�  
��	��  ���	����� . 
������	� , ���  ���  ���	�����  ��	�����
���  	�  $������������  

���$�
�����	��  �  ��
��-  ����	��
���
������-  
���- , ����	��������-  
	�  ��		��  ������  ��$���
���� , �  �����-  ������-  ����	������  
	�$�����	��� , 	�����%���
�	���  $�
�����	��  
����  ���	��������  ��
�  
	�������	� . =��  ���  $����  $����
���  ���������� , ��7���	�����  ��
���  

����
���	��  �
�  �$���
�	��  	�  ��	���  88*# . 

:��  ��������  	����  �  $�������  
����$���
�	�� , ��  �  ��
����-  �����-  
�  	�$������		�-  ��
���  ���  ��
����  �����
�	����  ���  �  	�  $�
���
�  
��
�	���  �
���
�	�� , $����	����  �
���&%���  ����  ��  ������  $��  
������  	����  ��
����  ����	�����
�	���  �  ����	��������	���  ������  �  
���$�����	���� , ������&%���  ��	��	�&  ��	��	��&  �  	���
�		���  
���
�	�&  ��
�  �����������  �  �$���
�	��  
�����
�	���  
�����  ���  
�����������		��  ���%������  ���  �����  ����  	������&  �
�  
��%�����		����  $���������  �  $�����������  
���� . )	�  ���  
$������������
���  �  $����-  $������-  #��	���  ������� , 

���������������  $��  $����	����  �����������  ��	���	���������� . 
#���  �����%�	��  �������  ��%�����		����  ��	���
�  �����������  
����	�  ����	���  	�����		��  ���  $�����������  
���� , 	�  	�  ��$������  
����  �������	��  ������� , ���  ��	���  �
�  ������  ����  �  ����%�� . 
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�����  ���  �
����
�	��  �
����-�������  
����  $����
����  
���������  ���
�	��  	�  �����������		�&  �
���� , �����������  	�  
����
������	��  ����-  �	�������  $��
�  $������	����-  ������� , $�
���� , 
���  ��  �����  �
����  �����������  ��  �����  �
�����  �������		���  ���� , 
�$������  	���	������  ��$
����  ��%�����		���  �����%�	�� . 

8�  ���  	�  ��	��  $��	����  �  2006 � ., ���  ������  ��  ����  $����������  
#��	��  ������  ���
�
  ����  ��
� , ��������  �������  �����������		���  
�$���
�	��  
�����  �  
�����������  �  �������  ��  �����������		�&  
��	�&  
�-��	� . *��  ���
�	���  �����������  �=+'  �����������		��  �������  
�$���
�	��  
�����  ����	�  ��
�  «���%�$
�	� » 	�  ���  	����������  ����  ��  
�����  ����� , $�������
�		��  ���	���  ����	��� : 	�����	�& , 	�������	� -
����
����	�&  �  �  	�$�	��	��  �������  �$���
�	��  
��	��  
�	���  �  ����  
�����		���  $�  �����  
�	�����  3�����
�	���  ���	�����  
��	���  -��������  
(+��
��-��� ), ���  ����  �$���
�	��  
�����
�	���  
�����  ��
�  $�����	�  
���7�����  +3 . *��  �����  ����
���  �
��	��  ����
��  $��
��	���  
��	���  
�������  – � . ��	����  �=+'  ���$���	  (��
  �  ��	��  ��  �	�����&  ����	�
  

���� , ���  $�  	�����  �������  �	  ����  	�  �����  �����  +��
��-��� .  

'����  ������  ���
��  ��	��  ��  ���	�-  $����	  ���$������	�	�  
��������  ��������  ��  ��&  ������&  
����$���
�	��  ���  	��������-  
	�
���
�	�-  ����� , �����	������� , �  � .� . �  ��������  �  «������-  
�� » 
(�
���� , 	�$�����  �  ��$��%�		��  �-����  �  «$���	��� » �����
����  	�  
1
���  �  ���������  ��
���� ). 

+��������������  ���-��  
��	�-  $������ , ��	��  ��  ������-  $����	  
������-  ���
�  ����������  
��	��  �-��	�  �  �  ��
��  
��	��  �
���� , 
��	���
�  �  $���������
�  *������
�����  +3 , �  ������  �  	���-��������  
����$
�	��  
�����
�	���  ����	�  �$���
�	��  
����� , $��	����  �������  
+��
��-���  �  ������  ���  ��  $����	�	��  ��	���������  ��
������  -�������  
+3  	�$���������		�  *������
����� . *���  �%�  ��	�  ��������  �  ��� , �����  
��������	��  ���	�
�������  �����  $��
������� , �����  ���
���  
��	�&  
�
����  �����  �	���
��	��  ����	�  ����  ��
��  ����$����	��  �  
�

�����	�� . 

8�  ���	�  ������� , ���  ��
�����������  «���� » �  �$���
�	���  
�����������		���  
�����  ���
�  «��  ���� ». ����  �  ����  ���-�&  $������ , 
������-  	����	�
�	��  ���������  
����  2010 � ., ���
�����&�  �	���	��  
�	���	���
�	��  �
���  *������������  *������-�  "���

� : «'� , ���  
$������
�  ��  ����	�� , ���
�  ��
����  �������  �  �
�  ����������� , �  �
�  
�����  ��%����� »… [8'� , 16.08.2010]. 9���
���  ��  	�������� , ���  ����  
�����  ��������  *������
�����  +3  	�  ��	���������  200-
��	��  �$��  

����$���
�	��  �  ���
���  ��  	���  $����
�	��  ������ . 

*��
��	��  ���  ������
����  $���-��	���  $������  ����
�  ������
���  
�  	�  	���	��  $���	���
�  
��	�-  �����
�� . �� -��  $���$��	���-  $�  
�	��������  �����������  �=+'  ���  �����	�����	��  �  $�����������  
�	����  
��	��  �����
����  �������	�� , �  � .� . ��
��	�� , ������  �  �-  
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�$��	���  $�
���	��� , -���������� , ��	�������������  �&��  �  
���$�����	��
�	���  �����������  �����
���  ������		��� . =��  ���	�
���  
����  ����-  ��
��	�-  �������	�� , ���  ;8���= , ;8���)! , �8��6 , 
�8��)*�#��-�� . )�  �	���-  ��  	�-  ����
���  ��
���  �������  ��  ��
���  
�������  	���	�-  ������ , ���  	�  �$����	�-  ����$�����  ���  ��������������  
$����� , 	�  �������  ����	����&�  ��$���  ����������
�  ����������� . 
:��
�		����  	���	�-  ������  �  	���	�-  �������	��-  
���$�����
�		�-  
�����
��  �������
���  �  5-10 ��� , �  $�  	��������  �  �  20 ��� ; �  8��  
��	���  
-��������  «������  ������ » $������
�  �  ����	��  �  3 ���� . )�%��  ��7��  
�����������		���  
�	�	������	��  	�  
��	�&  	����  �������
��  �  15-20 
��� . 2���  ��
����  �$��	����  $�����  $��������		����  $���
�	��  �  	���� , 
���  $�������  �  ������  	���	�-  ���
 . )$��  $��
����		��  (����	��  
$�����
 , ���  	�  �����	��  	���	�-  ���
  ��  $��������
���  �	���  
������
���� . '����  �$��	����  	�	�  ��%�������  �  �
�  +����� . 8������  
«.��
���� » 	�  ������  ���	���		��  ����	��  	������  $����������-  
	���	�-  ���
  �  +����� , 	�	�  �
���%�-  ��
���  ��%�������	��  �� -��  
$��	��������
�	���  ��	���	��  �  	����  ���-  ���	�&%�-��  ����  �����  
$�
������  $��
��	�-  ������
���� . 

*���$��	�������  ����  �  ���
�	�&  �
��	��  �����������  	�  	����  
$���  ����	�  $���	���  $������		��� . )	�  ��%�  �����  $�������
�&�  
����������	��  	�
����-  �����	  �������	���  �$��� . "��  ���  	�  ��$��	���  
�
���  * . .��
�$�	� : «…
����	  ���  ����

�  ����
�����  ����
��  
�����
��  ���
������ , 
�  
���  �����  ��������  ����  �����  
������  
����� ». "  ����
�	�& , 	�	��	��  �����������  ��	���	����  	�  �
�����  
�
����  �	���	�����  $���������		���  �  ���������  	���������  	�  
$������		��  	�  ���������		��  $����  «$����$��	��  ����$� ». 

8����  	�  ��$������  ��	�������	��  $���������  �������	���  �$��� , 
	�  $����� , ���  ���  �	������  (�����  �����  «��
�	�� »), 	���  ���  
�����
����� , $��������  �  ���$��������  �  ���������		��  ��
����� . '�$���  
��  	�  $������  �����  �������  ����� , ���  ����	�
���  $������  � .. . 
(��������  �  ������	�& . 8������  �  	�����  ������� , ���  «��������  	��	�  
��
���  $��  
��
�  �
�- ». 

*��
�  �����  ��  �	������
�		�- , �����  	�$������		�-  ��
��� , ��  
������-  	����  ���  ����
 , 	�  ��
���  	���	�� , 	�  ���  ��%�����		����  ���	�  
���  ����  ��  *������
����� , �����  �	�  ���	�
�  ���
�  ������  «$����	��  
����	�� » (������	��  . .� . ����	��� , $���������
�  .�����  3�������� ) 
	�  ������		��  ������	��  -�������  ���������������  ���
�	��  �  
�$���
�	�� , ��������		���  	�  	�  2-3 ���� , ���  $��  ���������  
�	�	������  
$
�	�  ����	� , �  �������  ���  ���	�  ��������
�����  ��������  �	�����  
������	��  ���������� , �  	�  �������  
��  �$���� , 	�  	�  ���	�
��	���  
���
����  ��
���  ��	��  «���-���� » �  �$�����	��  ��	��	�����  
�$$������ , �  	�  ��	���  ���
�����&%��  ���  ��%�����		���� , �  �  
�����		����  	���	�� . ���		�  �����  �  	�  -����
� , �
��	��  ������� , 
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$��
��	��  ���  �������  
�� , �����  �
����  ��
�  �������	�  ��
���  ��	�� , ���  
��  ��������  �
����  ��  ����& . 

8�  �  	���	��  ��%�����		����  ��
�	�  ����  ����������	�  �  
���������
�	�  �  �����  ���� . )	�  	�  ��
�	�  ����  ��
���  	��
&����
�� , ���  
�  	��  ������  «������  ��
�������� », �������  ���  	����  ��
�  «��  

��$���� ». 8�  (������ , 	�  :������ , 	�  �	����  �-  $��
�������
�� , 
��������  ��  «��	���  �	���� », 	������  	����  ����%�  	�  ��
�  	��	� , ���  
�	�  ��  �����  �-  ��������  ���
�  ����  �
�  	�-  ��
���  �������  �$$�	�	��� , 
��
��  ��������  ����	�  ��  ����  �������	�� , ��  ��������  �	� , ���  
��
��������  ����
�  ����	� . 

������%����  �  ��-��	��  ��������  �  +�����  �  
��	��  	�����  �  
$�������� , �����������  ����	�  ��	�  �
�  $���	�  $�������  ������%�����  �  
������	��
�	�&  ��  �	����  ������		���  	���	���  $���	���
� . !���  
���-��  
��	�-  $������ , �������  �����  ���	�����  $��  ������	��  
$������	��  ���
� , ��������  ��	�������  �������  �$���������	���  
��	�-  
��
  �  ����	� , 	���	��  �  
�����
�	��  �������
�  �$���
�	��  
����� , ��  
�	
����������� , �������  ��������
�����  �������������� , 	�  $��  
	�$����		��  ��
����  	���	���  �  ����������
�	���  ����$���	�� , ���  ����  
$���������  ������  �  ��-  �		������ , ������-  ����  ����	� . )�  ����  ��  ���  
$���
�  ��	��  �  �����  $��������  	�  ����� , ���
������  
���  	�  ��  ����	�� , 
�  ������-  	���-������  ������	�����  ��
�  ��	�  [7]. 

�  ���
&��	��  ����	������  	�  ����
�	�-  ������-  �  ������	�����-  
$�  ��$���
�	�&  ��-  ����-��  �  ��$�%�		�-  ��
���- , �������  	������	�  
������
���  	�  ��������  
��	��  	����  �  $������� . *��  ����  ���$�
�������  
	�$��������  *������	��  +�����  ! .1 .���������  �  �����  �  $��	����  ��  
�����  �  $�����	��  �������  +��
��-���  $��  $����	�	��  	�$���������		�  
*������
�����  +3  �  	���
�	���  ���  ��$�
	���
�	���  $�
	�������� . 
)�����  ����	�  $��  ����  �	  ���
�
  	�  	���-��������  $�������  ����
�	�&  
�	��	��������&  ����  �������  �$���
�	��  
����� , 
��	���  
����	�����
����� , �  � .� . $��	�����  «#��	���  �������  +3 » �  ��� , �����  
�	����  �����������&%��  $�$�����  �  ��$���
�	��  (8'� , 27.08.2010). 
*�����  ��  ���������
�  $���������
�  *������
�����  +�����  � .1 . ,����� , 
$�������
��  � .8 . ���
�����  ���  	�����  ����������
�  +��
��-��� , ������
  
$���
���	�� : �  ����	��  ������  �����������  �  $����������  *������
�����  
+3  	���&  "�	��$��&  ��������  
��	���  -��������  +����� . ���  ���  
����	�  
��
���������  �  �����  �������	��  �����������  ���	��  ��-��	��  ��������  
�  ������  �������  ����%��� . "  ��-���  ����  ������ , ��	��	� , ��
�	�  ����  
���������	�  �  ���  $��	���  ���������  ��	��$��� ; ����� , ������	� , 
�	���	�  ����	�	��  �  �  ���������  �$���
�	�� . �����  ���� , ������  
�����������  	�  ��
���  +��
��-��� , 	�  �  ����	�  ��  ���
����  $����	����  
��$����  �  �����	�
�	��  $���������  ��%�����&%���  
��	���  
����	�����
����� , �����  ������������  $�
���	��  
��	�-  ��
  �  ����	� . 
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8�  $���  ��-��	�����  �$���	�� , �������  
�  	�����  �����������  
+��
��-���  $���
�����  ��  
����������  ��	��  �
������&��  ������	�&  
�������&  �  ������	��  $��������������  ��-  
�����
�	�-  ��
��������� , 
�������  $��	���
�  ����	�����
�	��  ����	��  $�  �$���
�	�&  
�����  	�  
$������	��  $��
��	���  ������
���� , ��������������  �	��������  
�
����
�	�-  $����������
��  ���$	���  �$���
����	���  ��$���
� . ����  ���  
���  «������ » ����&���  	�  ���	� , �  ����  
�  ���  ���  �	�  ����$��  ����  
$������ .  

���  �����  ��������  ��  $����-  
��  ����������� , ������� , ��������		� , 
��
�	�  �����������������  ��%�����		��� , �  	�  ����	���  �	�������� , �  
���		�  �  	��  ������	�  �%�  	�  ���  $�������  ������������  $����������
��  

��	��  ��%�����		���� , ���	��������		��  �  �$���������	��  
��	�-  ��
  
�  ����	� . +�������������  ���		�  ������  ��������	���� , $�
�����  
��
��������	��  	���  ���������  ���  $�
���	�� . 

.����  ���-  ��$�����  	�  $�������  �	�  �
��	��  �  	���
��	��  
��
�����  ��$���  �  �������  �$���
�	��  
����� , 	�-���%�����  �  

�����
�	��  �������		���� . )�  �$�����  ����	��  ���		�  �����  ��$����  
�������  ������	����  �  �$�����  ����	��  ���-  �����-  �����������		�-  
��$����� . 8�  $�  $��
��	���  #��	���  �������  +3  ����  ��$���  «���	�	  �  
���
 » ���� , ���  	�  $��
���&%�-  ���$�-  $���$�
���
  ��	�����  
«�������������
�	��� » ���-  
����  �  $��������  �-  �  �� . 
����  
�������		���� . ���		�  �  ����  ��
�&  
�����
�	��  ����	  �  
���  
+��
��-���  ��
  
���	  $����  �$���
���  
�����
�	���  
����� . 

.
���
���  ����
�	�  $�������������  �������� . .����	��  

����������  �������  ��
�  ���7���	���  «$�
�����	�� » (�����  ����	��  
������ ) �  «�$���
�	�� » �����������		���  
�����  (�����  �������	� ), 	�  
$������  �$���
�	�� , �
���	��  �  $�
�����	��  
�����  ���7�����  +3 , ���  
�	�  �����
���  �����%�		��� , 	������  ����  �  ��	��  «��$������	�� », 
����&%��  ����  ���$
�����  
��	�-  �����
�� . 

'�$���  ����
�  	���
���  +��
��-��  
�	������  �����������		���  
��	���
�  �  ����  	������ . 8�  �$���������� , �����  �����  «$�����	��  
���	� » ���  $��������  ���  ���%����
��� ? 8�  	�  �����	�
�	�� , 	�  	�  
����	��  ����	�  �	  	�  ���$�
�����  �����������&%���  ����	�������� . 8�  
��
�  ����  	�  ��
���  �  ��	���
�  ���  ��	��  ��  
�	����  �$���
�	��  
����� . 
8�  +��
��-��  ��$���  ���
�������  �  ���������  $�
�����  �  ���
������  ��  	�  
$������� , � .� . 	�  ���-  ����	�-  �$���
�	�� . 1  
��	��  $�
�����  �  
��	��  
-��������  �����  ��$
�%�����  �  ���
�����������  
���  �����  
�����������&%�&  �������  $
�	�����	�� , ��
&���  ��
����  
�����
�	�� , 
�����	�
�	��  �  ����	��  $�������� , �	���  �	�  ��
�����  �  ���$����		��  
���
������ . ���		�  �����  �����
���  $���
��  «"�	��$���  ��������  

��	���  -��������  ��  2010 � .».  

�  $���� , ��
�  ��  $�������  ���7�����  +3  �  �$���
�	��  �  
$�
�����	��  
��� , ��  $�����  �����  	�  $�������  «��
����  $������ », ���� -
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	�
��	��  �  $�����  ����������	�� . *�  
�����  �����  �  ���  $�����	��  
�������  ��
�	�  �� , ����
��� , ����  $�����		���  ����  ���7�����  +3 . 
*�����  $������	�  +3  6.8 . 2
���	 , �����  ����$���  ���&  �
���� , �  �����  �  
	���
 , ���
&���  ��������  �  ����������
���  ����
�	�-  ���7�����  +3  
(6����������	 , ���$��
���  "���  �  "���
��  �  �� .) �  ������-  $�����	��  
�������  	�  �-  ����������  $�������
���  ��  �  �������		���� . :����  
��$������  ����  ����	�����
�	��  «����- » $��������
���  $��
�����  
	���
�  ���
�� ; 
���  �  «#��	��  �������  +3 » 1997 � . ��
�  $���	�	�  

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

�  ����
�  +��
��-���  �  	����  ���  �������  �  ��$�
	���
�	���  
$�
	��������  ��
��������	�  ��
�  ��  ����$���  
�����
�	�&  �������
�  
�����������		���  �$���
�	��  
����� , $������  ���  �����������&%��  
����	�  �����������		���  �$���
�	��  
�����  	�  �����	�
�	��  �  ����	��  
����	�- , 	�  $��  ����  �������  ���7�����  +3  $�
	������  $�  $�������  
����  
�  ���	��  �  ������  
����  -��������		���  ��$�
�����	��  
���� . =��  
������
�  ��  �  ��
���		���  �  #��	��  ������  +3  (2006 � .) �������	�&  �  
	���$���������  �����%�	��  �  ��	��  ����	�  
�	����  �����������		���  
�$���
�	��  
�����  �  -��������		��  �����
�	����  �  	�- . .����� , ��  �	���-  
���7����-  +3  ���  
�	����  �����%�	�  �  ��	��  ��$������	�� . 

*��  ����������  ������  $����  �����������  +��
��-���  �
�  
��$�
	�	��  $�
	������  �����������		���  ��	���
�  �  	������  ��	����	  
�����  ���������  �  ���7����-  +3  ����� -
���  $���

�
�	��  ����	�  
(��$����� , «
�
��
�  ��$������	���  
��	���  -��������  
�����
�	�-  
������� »), ���  ������  �-  �  ��
�  ��
���  	�����	�-  �
���  �����  ��������  
�$$����  �	�$�������  �
�  $�������  ������  �$$�����  
��	������ . 8�  ��
�  
���������  	�  ����  ��
�	���  �

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

)  	���
��������	����  ����
�	��  �����	���
�  ��  �������  
�$���
�	��  
�����  $���
  �%�  $��
 . � .� . )�
��  [2], $���������� , ���  
�����	���
�  ��
��	  	�  
����������  	�����	�� , �  	�  ��$������  �- , � .� . $��  
��
������	��  �$���
���  
�������%���	��  ������  �����  ���  	�  
��$������ . 1  �
�  �����  
�	����  ��	���
�  ��
�	�  ����  ������	��  �����&  
�������  �$���
�	�� . 

(����	���
�  – ���  
���  ��	�  ��  
�	����  �������  
����$���
�	�� , 
������&  ��
��	  ���%����
���  +��
��-�� ; ���  �������  ��
&����  �����  ����  

���� , ����	�����&  �  $
�	�����	��  ��$�
�����	��  �  ���$�����������  

����  (	�  ���	�-  ����	�- ), �����	���� , ������	���&  �����
�	����  
���7�����  
��	�-  ��	���	�� , ���%����
�	��  ������������		���  
��������������  �  �����	����	���  ������	������� , 	���	���  ����$���	��  
�  $���������  ������ , ����	�����
�	�-  �	�������  �  � .� . *��  
���%����
�	��  ���-  ���-  $�
	������  ��
�	�  ����  	�  ��
���  
�����������	�  ���  ����	�  �����������		���  �$���
�	��  
����� , 	�  �  
$������	�  �  ��
�������
�		��  �������������� , ���  	����
���  
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���%�������  ���  �$���
�&%���  	���
�  ��  ���	���  ��	���  – 
�����
�	���  
����	�  �$���
�	��  
����� . =��� , ����
���  �� , �  ��
��	  ��	�������  
+��
��-��  �
�  ���%����
�	��  ���
���		�-  	�  	���  $�
	������ . 

8�  �
�  �����  $����������  �	�����  ��%�����		��  $�$�����  �  	�	�  
��%�����&%��  «#��	��  ������  +3 », �  �������  ��
�	�  ����  
$����������	�  ����	�	��  �  ���$����
�	��  $�
	������  �����  
���7������  
��	�-  ��	���	�� . �  #��	��  ������  $�������  �������  
���������&%��  �  	��  �����
�  $�  
����$���
�	�& , $�  
��	���  
$
�	�����	�& , $�  
������������� , $�  �������  �  
�	�����  
��	������  �  

��	���- , ���  �$���
�&%�-  �����������		���  
����� , $�  
�����������		���  ��	���
& , $�  ���	����������  ��-�	����  ����	������  
�����������  $�
�����	��  �  �$���
�	��  
����� , (��
&���  ��	�	��  $
�����  
�  �-  ���$����
�	�&  $�  
�	�	�����  $������ , �����
�  �  ��	���� ). 

"�����  ��  �$���	���-  �����
�� , �$�%�		�-  �
�  	��������	�  
$���		�-  �  	�	��	��  ������� , �������  ����
�	���  ���������	�� , 
��������  ����	���		��  �����  ��		��  ������ . 

�  ��		��  ���
&��	��  $������	��  ��  ���	��  $�
���	�� , ���  
$�!&2'�"0$�)(�  30$3�#!3 :(�&-(,  '&)3#(�, , &�+")(8�!-(  &7=� ()345(,  
0 � ()&1  !(!#�,�  ,��* , &7�!'�8(0"45(�   &!#(6�)(�  '&$(#(8�!-(; , 
!&/("$%)*; , <-&)&,(8�!-(; , '�(�& &&;�"))*; , -2$%#2�)*;  ( 2;&0)*; ) 
/�$�1 , -&#&�*�  !#"03#!3  '���  $�!)*,  ;&.31!#0&,   $3 &7�!'�8�)(3  
'&#��7)&!#�1  &75�!#0"  0 �"!:(�345�,!3  "!!&�#(,�)#�  ��!2�!&0  (  
2!$2+ $�!" . 

8�  ������-  
��	�-  ��	������-  	�  ���  $���������
��� , ���  
&���  
�	������  	��������  �
�  
��	���  -��������  �����  ����  �	����	�  �  
$�������  ��
���  �  ���  �
���� , ��
�  �	�  ����	�  �  ��-�	����  

����$���
�	�� . 

�  
����$���
�	��  ����%�&���  ���  	����
��  ���	��  ��
����  �	�	�� , 
�����		��  �  
����  ���  ��7�����  �$���
�	�� . *��  ����  �  ���  
��  
���	������  ���	�����  $��������  ��
�	������  �����	�� , �����		�  �  
$
�	� , ������  ��
�	�  ����  «"���  #������� » ���  «�����  ���	�����

���  
���� » (������	��  $��
 . ( .3 . �������� ), �������  ��  ����
������
  
�	��������		��  $�����	�����  
&��� . "  ����  $���
���  ��$���	  �����  
$��������
���  �	���	��  ���
�������
�� . �������  $�����
� , ���  
��	������		��  $���	�  ��  $����
�& , ��	������  �	��������		��  �	���	��  

����  �
�  ��
��������� , 	�	��
�  	�$�$�������  ���	  
���� . =��  ��$���
�  
	�  ����  �  ����$������  ����	� , �  � .� . (����	�� , «��
���
�  �������  
��	��  
	����  �  $������� », �����  �  $���	�  ��  �������  $�����	���  ��-��	����  

����  ��
�  �����	�  ���	��������  ����������  �  $��������	��  
�����		�� , �
��	��  ���	��������	��  �������  �  �������  
���  �  ����	�	�  
	�  ���
��������  	�����������  �����������%��  -���	��  ��	���
����� . �  
+�����  $�  ����  ��  $����	�  ��
�  $�����	�  ������
�	��  ������� . 
������	��
�	��  ����-  
����  �������  �
���
�	���  �����	�  �  	�  ������  
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����	�  ���  ������  $���
�	� . ��  3��	���  $��
�  �
���������  �  	��  
����
&���  $��������
���  ��
��  ���	�  
�� , �����  ��
�����  ��	� , 
	�	���		��  
���� . 

�  +�����  
���  ���
�  ���	���	�-  ���	�$���	�-  ��������
��  
	����
���  ����%�	� , ���  �����&�  ������	�-  ���  �
�  �-  �������
�	��  �  
$��
���&%���  $�����	��  �-  $��������	���� . 8�  �
�  �����  ���������  
�	���
�  �$���������  
����$���
�	�� , ���  ����  $����������	�� , 
���	�����  �  	���
��	�� . 

9���
���  ��  	�������� , ���  ����$
�	��  
�����
�	���  ����	�  
�$���
�	��  
�����  $��
����  �����  ���	������  	���
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��	��  
����%����� , �  � .� . �  �����		����  	���	�� , ��
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WITH FOCUS ON RUSSIAN FEDERATION 
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Key words: forestry, bioenergetics, Russia. 
 
There are very good options to strongly increase the industrial utilization 

of raw materials from the forests, such as stem wood and other assortments, 
irrespective of how these assortments are distributed between saw mills, pulp 
mills and companies in the energy industry.  

The general structure of the optimization problem of coordinated 
expansion of sustainable forest and bio energy supply chains, infrastructure and 
industrial plants is studied. Alternative dynamic models are described. Optimal 
solutions are derived for alternative cases and preliminary conclusions are made. 
Capacities of industries of different kinds, using raw materials from the forests, 
should be strongly expanded. This also leads to increased employment in all 
concerned regions over an infinite horizon. 

The total economic value, the present value of all activities in forestry, the 
forest products industry and the energy industry, increases strongly if harvesting 
and capacity expansion develop in the ways derived and suggested by the 
optimization models.  

Furthermore, the complex problems of the global system with green house 
gases and global warming and the level of the carbon stock in the forests, has 
become a dominating topic in all media and conferences during the latest years. 
With increasing utilization of the production potential of the forests, the forests 
can capture more CO2 from the atmosphere and we may solve the global 
warming problem. When we harvest a forest and use the timber to build wooden 
houses, bridges and other constructions, the carbon that was originally captured 
by and stored in the forest is moved to the constructions. When we harvest the 
forest, the forest land is released and can be used for a new plantation. This new 
plantation can absorb even more CO2 from the atmosphere. In case we do not 
use the old forest and harvest it, the forest net growth sooner or later stops. 
Then, the forest does not contribute to the net uptake of CO2 anymore. 
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	� -��/�  ����" : �����	���		��  ���������������  ��	������	�� , 
���������  ��$���$�����
�	�-  ��		�- , 	����  ��-	�
���������  ����	�� . 
 

)��������  ��������������-  ��$���$�����
�	�-  ��������	��  
	���	���  $���-�����  ��  ������  	���	�-  ���
�����	��  �  ��-	�
���������  
$��
���	���  ��		�-  �����	���		���  ��	������	��  �  ��
����  �$���
�	��  
$�����	���  ��������� , ��
������  �  
��	���  -�������� , ��	�����	��  
������&%��  ����� . �  �������-  �	����$�����
�	���  ��	������	��  
��$�
���&���  ��		��  �����  	����
���-  ��������	�  ������-  �$�����
�	�-  
��	�
��  �  �������  �  �
��	��  �	
������	��  ��
����  �$����� . .������  
��$���$�����
�	���  ��	������	��  $����
�&�  $�
�����  ��		��  �  ���	�-  
����-  �$�����
�	�-  ��	�
��  ��		��  ��
����  �$����� . �  $�������  
���������  ���-  ��		�-  �  ������  ������	�-  �$$������	�- , �����
��	�-  
�  �����-  ������	��  $�
���		��  ����
�����  �����  ����  ����	�	�  �  
��		���  $�
���-  �
�  
��������	�-  ������	��  �$������  ������	��  
���
������-  ��7�����  �
�  ���$��	���	��  �������������-  �������  ���-  
��7�����  �  ���	��  $���������  �-  ������	�� . )����  – ���  
����  
��������	��  ������	��  ��7�����  �  �����	�-  �������������-  ��		�-  $��  
�����	���		��  ��	������	�� , �  $��������  ������	��  ��7�����  
������	��
���&���  �
�  �������  �
���	��  �������������-  ��������	��  �  
������������  �  ������	���  $����������  ����%�	��  ��	��	���  

�	����	�
� , �$�����&%���  ��������������  �	��	���	����  �-���%���  
��
	��	���  ��
���	��  ("��������  �  �� ., 2007). 

�	���$�������  ����
������  ���������  ��$���$�����
�	�-  
��������	��  �������  $�	���	��  ��
����  
��������	��  �������������-  
�$������ . *��  ����������  �$$�������  ��$���$�����
�	���  ��	������	��  
��$�
���&���  ��-	�
����  �$��������$��  �  �����	���		���  ��	������	�� , 
�  ����  �������  �$$�������  	�����&���  ������$������������  (imaging 
spectrometers) �
�  ��$���$������������ . �  
��������	��  �$��������$��  
�����&���  �

����  �$�����
�	���  ������	��  �����  ��  ���
��	�-  
�������
�� . �  $�
���-  ���
�����	��-  	����	���  �$���������  
�����	���		���  ��	������	��  ����������&���  �$�����  ��
	��	���  
��
���	�� , ������		���  �
�  ������		���  ��  �����		�-  ��7�����  ���	��  
$����-	���� . '����  �$$������	��  ���$
���� , 	���������  
�$������������  (�	����  �$����������������� ), ����	�  ��������  
���$������&%��  �
���	�  (�������  �
�  $����� ), �������  ���
�����  
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��
	��	��  ����  	�  �	�������  ����-  �$�����
�	�-  ��	�
�� , �	�����  
�������  ��  ������-  ����������  ����
�	��  ���������� .  

.
�����  ��������  ��
����  ��7���  ��-��	�-  ��		�-  �  ������  
��$���$�����
�	��  ���������������  ��������	�� . (������  ��  ���������  
��$�������  ��		�- , ����  �  ���� , 	�����  �  �����  ������	��
�	���  
������	�����  ��������	�� , �����&  ������	���  – �
�	�  ��
	� . *��  �����  
�������  �$�����
�	��  �������	��  ���
����  �����  ��		���  �����	�-  
�$�����
�	�-  ��	�
��  ����	�  	��	�����
�	� , ���  ���  �	
������� , 
���
�������  ��  ���-  ��	�
�� , �����  ��������  �������	�� . ���	�����  
������  ���	��  �	
�������		���  �������	��  $�
������-  ��		�-  
("��������  �  �� . 2009).  

*��  ���������  ��$�������  ��		�-  �  ��
����  ���$�	�  $�������
�&�  
�	�����  ����
�	��  ������  ��������	��  (	�����  �
���	���  �������	�� ) �  
����	�	��  �  $������	����		���  ����������  ����
�	�-  ���$$  
�$�����
�	�-  ��	�
�� . =��  ��������
�����  $����
���  ��$�
�������  
��������������  ������  �
����
������ , ���������		��  �
�  
�	����$�����
�	�-  ��������	�� , 	�  �  ������  ��
����  ������	����  
$���
�&%�-��  ��������  �$�����
�	���  ���$����
�	��  �������������-  
��		�- . 

�  ��$�
	�	��  �  �����		��  ��������		��  $�������
�	���  �  
�����
���
�	�-  $��������-  ���������  ��		�-  ���  �	����$�����
�	��� , 
���  �  ��$���$�����
�	���  ��	������	�� , ���&���  ������	����  ���	��  
��
�������		�-  $��������� , -����������&%�-  ������	��  
��	��  
�������
�	����  ("��������  �  �� ., 2008). .$���
���  
��	�-  $�������  – �  
�
��	��  
��������	��  �������������-  �	��	���	�����  �-���%���  
��
���	��  ��  ����
�	�-  
����
���	��� , ����%�		�-  �  ����	�		�- . )�	��  
��  �����		�-  $���������  ��
�����  ��7��  ��
�	��  
��������  
����� /-��� , 
�	���	��  ��������  ������	��
���&���  �
�  �������  �
���	��  �������	�� , 
��	���%�����  �  �
����  «�������
�	���� », ������  �  ������  
-���������������  
��	��  �������
�	���� , ���  $����	��  ������  ����������  
�  ��$  ������	����  �������
�	����  (����� , ������	��� , ��
���  �  �� .). 

������	��  ������  �$�����
�	��  ��������
�	��  �$����	����  
���
��	�-  �����	�	��  �
����  ��	����  ���$��	���	��  �������  $�����	� -
��-	���		�-  ��7�����  $�  ��		��  ��$���$�����
�	���  ��	������	��  
("�������� , "�	���	�	 , 2008). �  	�����	������-  �����	�	��- , ����-  ���  
��	���
� , -���������  ������  �  ������

�������  �������  ��	���
���&�  

����  �$�����
�	��  ������  ������	��  �����  �  $�
���	��  -�������	�-  

�	��  �  $�
��  ���  $��
�%�	�� . '����  ��
�����	��  $��
�%�	��  �����	�  
	�
�����  ��-  �
�  �	�-  -��������-  �
���	���  �  ��	�� , ����������  
-��������-  ������  �����  �
���	���� .  

*��	��$�  ���$��	���	��  �������  ��7�����  $�  �-  
�	����$�����
�	��  �
�  ��$���$�����
�	��  ��������	���  ��	���	�  	�  
$�������
�	��  �������������-  ��		�-  �  ����  ��������  �  ��$�����������  
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n-���	��  $������	���� , ���  n -������������  ���
�  �$�����
�	�-  ��	�
�� . 
,�����  ���$��	���	��  �������  �  ��	���	��  ��	����	���  �������  ������	��  
�  	���������  «��$��	���  ��7���� », 	����
��  �
������  $�  ������  
�$�����
�	���  -���  �  ����  ���
������  �����	���		���  ��	������	�� . 
)�	���  ��$�
�����	��  ���  �
�  �	��  �	
�������		��  ����  �
������  
$���$�
�����  ����  	�  ��
���  �����	�		���  �$�����  �����������&%���  
��7���� , 	�  �  ���
�	��  ����	�������  �$�����
�	�-  $���	����  �����  
��7���� . *��  ����  ������  �
���	�  �������	��  ������������  �  ����  
������  ����������  
������  	�  ��$���$�����
�	��  ��������	��  
�����		���  $������	����		���  �������	�� , �������  �$����
�����  
��	���������  �$$�������  �  �������  ��  ����	����  	�  $
��
����  ���� - �
�  
������������  	�����
� .  

*��  �������  $������	����		��  �������	��  �  $�
�  ���	��  
�$$�������  �����  $�$�����  ��7���� , ���&%��  ���	��  �$�����
�	��  
��������
�	��  �$����	���� . ���	�����  ������  �	���$�������  ��		�-  ��  
�����		���  �$�������  («composite» �
�  «mixed» �  �	�
������  
���	����$��� ), �  ����  «������  �$����� », �������  �	����  ��
��  �  ���  
�����		��  �
����  ��7����� , ����	�  	�����&�  «endmember spectra».  

+�������������  �	���	��  �$�����
�	��  �	��	���	����  �-���%���  
��
���	��  �������  	�  ��
���  ��  -������������  $����	��  �������  
��$�
�������  �$$������� , 	�  �  ��  ���������  ����%�	��  ����
�	�-  
��7�����  	�  ���	��  $����-	���� , �  �����  ��  ��������&%�-  �  
$��
�%�&%�-  �������  �����
���  �  ����	�  �7���� . !
�  ��������		�-  
$�������  $��������  �������������-  �	��	���	�����  ��
���	��  (radiance) 
�  �	���	��  �$�����
�	��  ��������
�	��  �$����	����  �����������&%�-  
��7�����  (reflectance) ���������  �	�	��  �$�����
�	���  $�����  $��-���%���  
��
���	��  (spectral irradiance) 	�  ����	�  ���-	��  ���	���  �����
��� . 
���	��  ������	��  �����&  ���������  ��		�-  ����������������  
��$���$�����
�	���  ��	������	��  ��
�����  ����  �	�������	���  ������	��  
��
���	��  �  �����
��� ; �

���  ������  ������	��  ����������  �  �����	�-  
«�������  �����
��	��  ����� » (path radiance). 8�
����  ��
�	��  �  �����-  
	���	����	�����  ���	��  $����-	����  (���������  ����%�	�� ), ����	�	��  
����
�	�-  
����
���	���  $�������  �  	���-��������  �����  ���-  
�������  
�  ����
�-  �	���$�������  ��		�-  �����	���		���  ��	������	�� . ����  �  
���� , ���  $����	���  $��������&�  ��������������  ��
���	��  �  ������  
�$�����
�	��  ��	�
�  �  �
�����������  ���	�
�  �  $��
���&%��  
$�������
�	���  �-  �  ����  �������	�-  ��
����
�		�-  �	���	��  (encoded 
radiance values), ����������  ��
�  ��������	��  $�
���		�-  ��		�-  �  
����
&�	�-  �	�����������-  ���	���-  �
�  ������  ����
������  ���������  
��		�-  �  ����
�����	���  $�
��  ��
���	��  �  �������  «���	��  $����-	����  
– �����
��� ».  

�  $��
���	��-  $�  ���������  ��		�-  �	����$�����
�	���  �  
��$���$�����
�	���  �����	���		���  ��	������	��  ����	�  ��$�
���&���  
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���	����	��  $����� , $�����
�����  �������	���  
������  (ERDAS, ENVI 
�  �� .). 8���������  ���-  $�������	�-  ����  – ��$�
�����	��  �  	�-  
���
&����
�	�  ������	�-  $��-����  �  ���$��	���	�&  �������  ��7�����  ���  
����	��  �����  ���	��  $���������  ������	��  ���-  ��7�����  	�  ��	���  
�������		�-  �����
���
�	�-  ��-	�
���� . .����������&%��  $��
���	��  
	�  �����$���&�  �����  �	����������  �������-  $���
��	�-  �����  
���������  ��		�-  �����	���		���  ��	������	�� .  

�  ������-  ("��������  �  �� ., 2007–2009) ���
���&���  �����  
�����
���
�	��  $��������  ���������  ��		�-  �	����$�����
�	���  �  
��$���$�����
�	���  ��	������	�� , $��  ������-  ������  �
���	�  
�������	��  �
����  «�������
�	���� » ������������  �  �����	�-  ��7���  

��������  �  �����-  $���������  ������	��  �����������&%�-  ��7����� . 
)�	���  �	���
�  $���������  �
����
������  ���-  ��7�����  ���  ������	��  
�����  �������������-  $�������  ���$��	���	��  �-  �������  	�  
�������������-  ��������	��- . =��  �
����	�����  ��
���	����  
��%�����&%�-  $��-���� , ��	���		�-  	�  ��	��$���  «���������		�-  
�	������ » (���
��	�-  �����	����  ��������
�	�-  ��	�
��  
�����	���		���  ��	������	�� ). 8����
��  ������	��  $������  – 
��$�
�����	��  �	�����  «	����
�����		��  ���	���� » (Normalized 
Difference Vegetation Index/NDVI) �
�  $�
���	��  $���������
�	��  
�	
�������  �  ��$�-  ���	�-  $������� , �	�����  
�������  $����-	����  
(Leaf Area Index/LAI) �
�  $�
���	��  	���
�	�-  �����	��  �  $
��	����  

��	���  $�
��� . .����������&%��  $������  ���&�  ��
����  ����	���	�� , 
���  ���  $��  ��$�
�����	��  �����		�-  �	������  	�  �������&���  ���
�	��  
��
����  ��������������  $���&%���  ��
	��	���  ��
���	��  �  ����%�		���  
�  ����	�		���  �
���	����  
��	���  $�
���  (Kozoderov, Dmitriev, 2008). �  
	���-  ��-	�
��������-  ����	��-  ("�������� , !������� , 2010) 
���
���&���  ������  �����
���
�	��  ����������  $��  ���$��	���	��  
�������  $�����	� -��-	���		�-  ��7�����  �  $�������  ���������  ��$�������  
��		�-  �  ������	��
�	��  $������
�		�-  $���������  ������	��  $����		� -
�������
�	���  $������  �
�  �������  �
���	��  ��������	�� , ��	���%�����  �  
�
����  «�������
�	���� », �  ��
�������  $�
�������  �	
�������		��  
$��������  	�  ��	���  	����	�-  
�����������		�-  ���
�����	�� . 
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Airspace hyperspectral imagery processing discipline has been proceeding 
from research stage to technological applications of remote sensing data in the 
field of natural resources management, agriculture and forestry, environmental 
monitoring. Data from only restricted number of rather wide spectral bands in 
visual and near infrared region are used in the multispectral remote sensing 
systems. The hyperspectral remote sensing systems enable to gain data in 
hundreds of narrow spectral bands of the same region. The obtained results of 
data processing with taking into account the possible instrumental, atmospheric 
and other distortions can be compared with data of field campaigns or laboratory 
measurements of reflectivity spectra for the targets under consideration to 
recognize the registered patterns of these targets and to assess their state 
parameters. Any pattern is a form of the targets state rendering in terms of 
remotely sensed data and their state parameters are retrieved for each imagery 
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pixel under processing in accordance with computer procedures to inverse the 
major functional that describes mathematically the registered intensities 
(radiances) of outgoing solar radiation (Kozoderov et al., 2007).  

Any interpretation of the hyperspectral imagery processing results 
requires an understanding of the related features of the registered spectra 
formation. Technologies of spectroscopy and remote sensing are used in the 
relevant hyperspectral instrument design and the instruments themselves are 
called imaging spectrometers. Effects of spectral light reflection from various 
materials are studied in the laboratory spectroscopy. Spectra of solar radiation, 
reflected and scattered from selected targets of the land surface, are registered in 
the field campaigns of ground-based optical remote sensing. Such instrumental 
complexes called as spectral radiometers usually contain a dispersion element (a 
grate or a prism) that decomposes solar light on many narrow spectral bands, the 
energy from which is measured by separate detectors. 

Large volumes should be emphasized of initial data in each hyperspectral 
airspace image. Hypercubes data are to be processed having in mind the third 
coordinate (the wavelength) additionally to the common-used two horizontal 
coordinates. Differences between neighboring spectral bands in such high 
spectral resolution are usually insignificant; hence, information extracted from 
these bands may be redundant. The problem of the information content 
estimation for the processed data has just emerged (Kozoderov et al., 2009). 

Separate cells of mages (pixel sets) are of more interest while hypercubes 
data processing as compared to spatial variations of selected groups of spectral 
bands. This circumstance enables to employ statistical classification techniques 
elaborated for multispectral images with having into consideration large 
dimensionality of the emerged vectors of spectral distribution for data under 
processing.  

There are opportunities to assess the quantitative parameters 
characterizing the forested areas state (Kozoderov et al., 2008) additionally to 
the listed common-used understanding of the data processing computational 
procedures. A specific feature of forested covers is in a complicated formation 
of registered intensities of outgoing radiation from separate phytoelements, 
illuminated by the Sun and shaded. The green phytomass (leaves/needles) 
volume is one from such parameters, which values are retrieved for each pixel 
referred as the “vegetation” class together with such characterization like forest 
stand species and inter-crown vegetation (grasses, bushes, fens, etc.). 

The well-known spectral reflectivity curves for various materials serve as 
a basis to recognize natural and anthropogenic object patterns using 
hyperspectral remote sensing data (Kozoderov, Kondranin, 2008). Chemical 
composition and close-packed lattice control the light spectral reflectivity curve 
and the position of characteristic lines and its absorption bands in such inorganic 
compounds as minerals. This selective absorption is caused by various chemical 
elements and ions, by geometry of chemical connections between the elements.  
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Pattern recognition principles for the objects using their multispectral or 
hyperspectral images are based on the registered data representation as vectors 
in a hypothetical n-dimensional space, where n characterizes the number of 
spectral bands. The recognition problem consists in treating a particular vector 
to a “typical object” that is nearest in accordance with its spectral curve to this 
particular remote sensing realization. However, the use of a particular 
information measure of neighborhood assumes not only an average spectrum of 
the appropriate object to be taken into account, but real variability of the object 
spectral features as well. Each pixel is thus reproduced in the related cell of the 
raster format on the processed hyperspectral image with particular spatial 
resolution that is determined by the instruments constrains and the height of 
observation while their installing on the used air or space platform. 

Many objects having different spectral reflectivities are appeared within 
the instrument view under high spatial resolution. The applied problem of data 
interpretation has emerged to operate with composite or mixed spectra and “pure 
spectra” that contribute to these mixed products and are usually called as 
endmember spectra.  

The registered radiance values of outgoing radiation depend not only on 
characteristics of the receiving system of the employed instrument, but on solar 
illumination geometry for separate objects on the land surface as well as on 
scattering and absorption properties of the atmosphere during the survey date. 
Spectral flux of the incoming radiation (spectral irradiance) on the upper level of 
the atmosphere is to be known for the common-used procedures to re-calculate 
registered radiances into the targeted spectral reflectances. Multiple scattering of 
radiation in the atmosphere is also important to process airspace hyperspectral 
remote sensing data; the related effect of atmospheric scattering is usually 
terminated as path radiance. The presence of slopes and other inhomogeneities 
for the phytoelement scenes and their shading lead to the necessity to take these 
factors into account in the applied models of remote sensing data interpretation. 
Having in mind that remote sensing sensors in each spectral band are 
transformed the registered radiances into electrical signals with their further 
representation as encoded radiance values, the role of the gained data in absolute 
energy units is increased to link data processing results with data modeling 
results concerning radiation fields calculation in the “land surface – atmosphere” 
system. 

Standard packets delivered by foreign companies (ERDAS, ENVI, etc.) 
are usually used in the applications regarding multipspectral and hyperspectral 
remote sensing data processing. The major deficiency of the computer media is 
in the related applications which are mainly based on known approaches in 
targets pattern recognition techniques without solvers dealing with state 
parameters assessment of these targets using updated computational 
technologies. The available applications do not exhaust all the majority of the 
applied problems of remote sensing data processing. 
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Innovative computational procedures of multispectral and hyperspectral 
data processing are realized in (Kozoderov et al., 2007-2009). These procedures 
enable to present each pixel for the “vegetation” class in terms of the phytomass 
volume and other state parameters of the related objects. But first the 
classification is carried out as a composite part of statistical pattern recognition 
procedures on the images under processing. This is an alternative to available 
approaches that are based on the “vegetation indices” concept (different 
combinations of remote sensing spectral bands). The known examples are given 
by the use of the Normalized Difference Vegetation Index/NDVI to obtain 
preliminary information about land cover types, the Leaf Area Index/LAI to gain 
initial information about forest canopy density. These examples are shown to 
have many restrictions due to their inability to take into consideration real 
processes of the incident solar radiation interaction with illuminated and shaded 
elements of the forest canopy (Kozoderov, Dmitriev, 2008). The newly defined 
techniques of computational mathematics are initial for these technological 
solutions (Kozoderov, Dmitriev, 2010) concerning pattern recognition of natural 
and anthropogenic objects while hypecubes data processing and the listed 
parameters retrieval for each pixel classified as “vegetation” together with 
validation of the obtained information products by ground-based forest taxation 
observations. 
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Abstract 

Having started on the Mytishchinsky earth in 2001, the conference 
“Forests of Eurasia” is annually held in different countries, such as of Russia, 
Belarus, Poland, Finland, Ukraine and Hungary. During the project realisation 
the scientists from 29 countries have taken part in the conference. The 
participation share of foreign scientists annually makes up from 30 % to 45 %. 
Traditionally the Moscow state forest university is the main organizer, and 
Russian is an official working language of the conference. There the further 
prospects of carrying out the conference “Forests of Eurasia” and development 
of the international cooperation are considered. 

 
	� -��/�  ����" : ��	
���	��� , «#���  2������ », ��
����  ���	�� , 

�����	����	��  ������	������� . 
 
6��  
��	��  	����  
��	��  -��������  	�  �����  ��%���������  	�  �  

��	��  ����	�  ���� . 8���	��  ���
�����	��  $�  �����  $������  
�	���	����	�
�	� . 8�  
��	��  	���� , �  ��
�  �$���
���  ���
�		���  �����  �  
��������  
����  ��
�����  ��	��  �������
�	��  ��
�����  ��$��	���  
�������� . #��	��  	����  ��
�	�  ����  ����$���	�  $��������		����&  
$���
�	��  	�  	����	�
�	��  ����	�  (*�����	�� , .���-�� , 2004). 

)�	��  ��  	���%	�-  $���
��  �  
��	��  	����  +����� , ��
�����  	�����  
�����	�  �������  ��
���-  ���	�-  �  �����	����	��  ������	�������  �  
��
����  
��	���  -�������� . ,�  $��
��	��  ������
����  ��
�����  ���	���  
	���	� -���
�������
����-  �������	��  +��
��-���  	�  �����	����	��  
����	�  	�  ��
�  $�������
�	�  �	�����
�	�-  	���	�-  ���������� , ���  �  
$����&  �������  �����	�  �  �����������  ���	��  �	��������  �����  
�����
���� , �������������  �  ���������  
��	��  	����� .  

8���-��������  �����  �	��������  $�����������  �  ��������  	����  �  
XX ���� , �������  $�����
� , ���  ���		�  	�  �����  �
���������-  	���  ��
�  
������	���  	����
����  ��$�-�  �  $�	���	��  ���	  $������ . 

*�
�����
�	��  �$��  ������	�������  �����������  
�����������		���  �	����������  
��� , �	�������  ���-����  �� . 1 .8 . 6�-�  
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+18  �  ����  8��  *�%�	�����  	���	���  ��	���  +18 , �������
������� , ���  
����������  �  ����  	���-  ��
���-  ���	�-  ������&�  �	�����
�	��  
�	�����  �����  �������	�-  ��

�� . +���
�������  ������  ������	�������  
���
���  �������  �  2006 ����  ���$$�  ��
���-  ���	�-  �����������  
�����������		���  �	����������  
���  �  ����������  '�-	�
���������  
$
��
����  FP7 «Russian Forest – Based Sektor Technology Platform». 

�����	����	��  ������	�������  ��
���-  ���	�-  +�����  �  ��
����  

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

'�������  $������	��  ��	
���	���  ��
���-  ���	�-  ��%�������  
���	� . �  	�����%��  �����  �� -��  �
���������  ��������  �  ���������		��  
	����  �  ��������	�� , ��
�������  $������%�-��  ��	
���	���  �����  
�������
��� , �  �$����
������  �-  ���
�  ��
��  ����� . �  ��  ��  �����  
�������		��  	����  �������  ���$
���	���  $��-���  �  ����	�&  
���
�������
����-  ����� , ��������  ����	�
�  ������
��������-  $��-����  
�  �����������-  $������ . "���	�  	���-����  �����  ����	  ������  �  
	�
�����	��  ������	��
�	�-  	���	�-  ��	������  ���	��� , ������&%���  
�  ����	�-  	���	�-  ��
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PRESENT STATE AND PROSPECTS OF THE INFORMATION-

REFERENCE SYSTEM FOR INVENTORY OF FOREST 
 

Khlyustov V.K. 
Russian State Agrarian University – MTAA named after K.A.Timiryazev, Russia. 
E-mail: vitakhlustov@mail.ru. 

 
Key words: laser scanning, electronic directory, inventory. 
 
Comprehensive and reliable estimate of forest resources requires means of 

applying modern information technology, specialized software and hardware.  
The traditional methods of forest inventory are based on eye measuring 

methods of the forest taxation. However, improvement technical means of 
ground-based forest taxation, remote sensing techniques of forests and 
intellectual opportunities of recent decades makes it possible to review the 
scientific and methodological principles of the formation of normative-reference 
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database and introduce technology breakthroughs in state and industrial forest 
inventories.  

To do this must submit a logic circuit functioning of the system of 
inventory, consisting of five subsystems:  

1. Subsystems of an integrated forest zoning of the subject federation 
workshop, taking into account the diversity of soil and climatic indicators 
taxonomic units (forest farms), the structure of forest land and acreage forest 
types, weighted indicators for completeness and bondability appropriate types of 
forests.  

2. Subsystems digital mapping contours by type of silvicultural conditions 
and the bondability on the database of the last devices of the forest.  

3. Subsystems of remote sensing and contour decoding plantations, the 
definition of completeness and share participation of rocks in the stand. 

4. Subsystems of laser scanning, allowing to produce a digitizing location 
of trees, determine the size of the crown, determine the upper height of trees. 

5. Subsystems multidimensional electronic forest taxation standard, 
allowing according to top height, completeness, share participation in the stand 
composition and age determine:  

• the average diameter for the elements of the forest, sum of areas of cross 
section, common stocks, by category of size of timber, firewood and waste;   

• distribution across the thickness of trees, the amount of cross-section, 
stock of wood for construction, a large middle, shallow timber, firewood and 
waste, biological and bioenergetic productivity of the standing timber.  

Thus, we have cardinal changes in structure and content of the norms of 
the forest taxation on the ecological basis.  

Not far time, off when upgrading flying apparatus and the recording 
equipment will provide an opportunity to improve technical capabilities 
aerospace methods and abandon the labor-intensive land-based methods of 
forest inventory. The transition to new remote sensing technology of planting, 
the introduction of information technology and electronic information systems 
would enable to automate the process of forest inventories.  
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METHODOLOGY FOR OPTIMIZATION OF CONTINUOUS COVER 
FORESTRY WITH CONSIDERATION OF RECREATION AND THE 

FOREST AND ENERGY INDUSTRIES 
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Forests can and are used for many different purposes. It is important to 

consider these simultaneously. A new methodological approach to optimization 
of forest management with consideration of recreation and the forest and energy 
industries has been developed. It maximizes the total present value of 
continuous cover forest management and takes all relevant costs and revenues 
into account, including set up costs. In several regions, in particular close to 
large cities, such as Paris and Moscow, the economic importance of recreation 
forestry is very high in relation to the economic results obtained from traditional 
“production oriented” forest management. This does however not automatically 
imply that production of timber, pulpwood and energy assortments can not be 
combined with rational recreation forestry. The optimization model includes one 
section where the utility of recreation, which may be transformed to the present 
value of net revenues from recreation, is added to the traditional objective 
function of the present value of the production of timber, pulpwood and energy 
assortments. In typical cases, individuals interested in recreation prefer forests 
with low density. This means that forest management that is optimal when all 
objectives are considered, typically is characterized by larger thinning harvests 
than forest management that only focuses on the production of timber, pulpwood 
and energy assortments. 

The results also show that large set up costs have the same type of effect 
on optimal forest management as an increasing importance of recreation, close 
to large cities. Both of these factors imply that the harvest volumes per occation 
increase and that the time interval between harvests increases. Even rather small 
set up costs imply that the continuous cover forest management schedule gives a 
rather large variation in the optimal stock level over time. 
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approaches to teaching ecological subjects for linguists and interpreters. 
 
Nowadays both schoolchildren and students regard nature as inexhaustible 

resource used as they wish. And as a result, adults’ attitude to nature is too far 
from being “careful” as they think that they can take everything from nature 
without giving something back. The Law of the Russian Federation “On 
environmental protection” adopted on January 10, 2002 stipulates in Article 71 
overall and complex ecological education in order to form ecological culture and 
provide professional training of specialists in the field of environment 
protection. In view of this a system of overall and complex ecological education 
is to be set up covering elementary, secondary and higher education as well as 
postgraduate professional refresher training. 

In higher schools ecological education was introduced in the 70s aiming 
to: 

- broaden our perception of up-to-date discoveries in ecology, specific 
technogenic processes in developing nature; biological diversity of nature; 

- form more rational methods of ecological education for schoolchildren 
and students which make it possible to effectively solve problems connected 
with their ecological attitude to nature; 

- promote profound teachers’ learning of innovative methods in teaching 
ecology, including natural and humanitarian subjects. 

Ecological education is the process and result of mastering knowledge, 
skills and abilities systematically concerning the environment, its condition and 
consequences bringing about its changes. The term was first introduced into 
practice at the conference arranged by The International Union of Nature 
Protection (IUNP) in 1970. In this respect it is necessary to point out that: 

- Ecological education is part and parcel of general humanitarian 
education. Under the present development of society with globalization of 
production we cannot but remember about the irreversible consequences of 
cutting trees, threat to biodiversity resulting in climate change and leading to an 
ecological catastrophe. 

- In view of this it is necessary to introduce ecological education, 
beginning from schools to higher institutions, especially at humanitarian 
faculties. For example, in Moscow State Forest University at the humanitarian 
faculty the department of translation and interpretation has prepared a set of 
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training electronic manuals, pertaining to ecology, silviculture, wood science 
and science of commodities. 

These manuals are aimed at combining a linguistic approach to learning a 
language with an ecological one on the basis of ecological texts. The latter are of 
great esthetic and educational potential as an unbiased description of flora and 
fauna is not possible. The beauty of live nature is reflected in a specific language 
of these texts such as means of expressing emotions, expressiveness, evaluation 
and appeallation to a reader. Studying ecological texts learners get to know how 
to appreciate the nature’s beauty, to suffer together with the authors calling for 
environmental protection, to get acquainted with people involved in 
conservation of biodiversity. 

A series of the above manuals on ecology and silviculture acquaint 
students with a wide range of problems relating to the use of forests and forest 
products in our national economy and for recreational purposes, issues 
concerning the regeneration of forests, watersheds and soils, conservation of 
species under the threat of extinction as well as matters of working out plans on 
ecosystem management and opportunities of ecological business.  

An electronic version of the manuals enables the learners to make use of 
the advantage of cross-references, additional listening and video materials that 
provide access to various visual information of graphic and animation character. 
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Spruce-fir forests and coniferous-broad-leaved forests of Russian Far East 

represented by stands with the domination of Pinus koraiensis (Siebold et 
Zucc.), Picea ajanensis ((Lindl. et Gord.) Fisch. ex Carr.),  P. obovata  (Ledeb.), 
P. koraiensis (Nakai),  Abies nephrolepis ((Trautv.) Maxim.), A. sachalinensis 
(Fr. Schmidt), A. holophylla (Maxim.) Quercus mongolica (Fisch. ex Ledeb.), 
Betula costata (Trautv.), Fraxinus mandshurica (Rupr.), Acer mono (Maxim.) 
and different species of  Tilia,  Ulmus and other trees. The main portion of these 
forests is concentrated in the south part of the region. The stand structure is 
complex and uneven-aged. 

There are more than 14 million ha of fir and spruce forests in the region 
with the stock about 2.28 billion m3. More than ¾ of them are mature and over-
mature. About 90 % of this forest concentrates in Khabarovsk and Primoskiy  
regions and on the Sakhalin island.   

Coniferous-broad-leaved and broad-leaved forests are usual in the 
Primoskiy region, on the south of Khabarovsk region and in the Jewish 
Autonomous Region. They occupy about 8 million ha with the stock 1.25  
billion m3. 42 % of them are mature and over-mature. 

From the beginning of the familiarization of region the main volume of 
wood was harvested in the coniferous-broad-leaved forests. The selective 
cuttings with different intensity were prevailed. This fact made it possible to 
preserve lands covered with forests.  From the beginning of 1980 the harvesting 
in the Korean pine-broad-leaved forests decreased, and in 1989 commercial 
logging in the Korean pine forests was prohibited. Wood harvesting removed to 
the north area of spruce and larch forests. The south part of Far East now 
characterize by the deconcentration of forest resources for logging.  In spite of 
considerable resources of deciduous wood in the former area of harvesting the 
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using of annual allowable cut is slight and before 2000 was less than 18 %. The 
cuttings are carrying out selectively for harvesting of high quality oak and ash 
trees.   

Cleaning cuttings in the mature and over-mature forests plays an 
important role in using of coniferous-broad-leaved forests. The portion of 
cleaning cuttings in matures and over-matures stands reaches 98 % by the 
volume, and 70 % by area of all cleaning cuttings. But the practice of 
performing of such cutting discredits the idea of this forestry action. In order to 
perform “cleaning cuttings” the logging is carrying out in the forests of high 
productivity and in the protective forests. The existing practice of cleaning 
cuttings in mature and over-mature stands is threat to valuable forests of the 
region. 

Extensive exploitation of spruce-fir forests leads to the catastrophic 
decreasing of their area. The main reasons of decreasing of the area are: big 
portion of clear cutting, forest fires and the effect of shrink of spruce forests. 
These facts lead to decreasing of annual allowable cut.  Serialization of 
deceasing of spruce-fir forests could result in disappearing of industrial value of 
spruce-fir forests to 2030 in Khabarovsk region. The temps of decreasing of 
annual allowable cut in Primosky Region considerably low, but spruce forests 
are explored more intensively. The main cause of degradation of spruce-fir 
forests in Khabarovsk region is low proportion of selective cuts in this forests 
which amount only 14 %. At the same time the percentage of selective cut in 
Primosky Region is 58 %. 

The strategy and methods of exploitation of complex uneven-aged forest 
in the Far East region promptly needs reforming, which must be conduct by the 
public authority and logging companies. It is necessary to introduce more widely 
the practice of selective cuttings and strict regulation of cleaning cuttings. 
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�-���  
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 Siberian fir and Balsam fir were introduced as forest crop species in 
Moscow region in the second half of the 19th century. By their 100 year of age 
both species make up homogeneous forest plantations of the 1st class bonitet 
with nearly similar inventory rates. 
 One-species stands of both firs have been assessed under the canopy of 
100-year-old trees on the trial area. The species grow in segment 173 of 
Poretskoye forestry on the sites of native spruce forests. Condition and vitality 
of the understory have been estimated according to the Melehov’s method 
(1980) by the following categories: Br-biologically reliable, technically 
impeccable; Pr-physiologically reliable, however, having defects; D-doubtful, 
i.e. difficult to determine its potential by far; U-unreliable; DW-deadwood. The 
research results are given in the Table. 

T a b l e 
Regeneration of fir under the canopy of forest plantations 

(a numerator is represented by Siberian fir, a denominator involves Balsam fir estimates) 
 

Category 
Quantity of understory trees (units per 1 ha) in accordance 

with the height scale 
Up to 
0,5m 

0,5-1,5 m More than 
1,5 m 

Total 

Br 62 
- 

25 
- 

175 
- 

262 
- 

Pr 63 
- 

38 
16 

187 
14 

288 
30 

D 200 
29 

88 
- 

199 
- 

487 
29 

U 238 
15 

125 
- 

87 
- 

450 
15 

DW 62 
- 

25 
- 

175 
- 

262 
- 

Altogether: 563 
44 

276 
16 

648 
14 

1487 
74 

Age, years 6 
5 

8 
7 

18 
9 

12 
6 
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 Thought the stands compared are even-aged and medium stocked, it is 
only Siberian fir that generates successfully. The reason for Balsam fir to 
regenerate badly is that it enters reproduction stage later. Besides, Balsam fir has 
2, 5 times more seeds without grains than Siberian fir. 
 As regards natural regeneration under the canopy of Siberian firs, it tends 
to form uneven-aged fir forest. Given the diverse representation of understory 
heights, the process of natural regeneration has not been finished yet and one 
can expect the number of young trees to increase. 
 

ABILITY OF QUERCUS LIBANI OLIV. TO PRODUCT 
ADVENTITIOUS SPROUTS AND PREVENTITIOUS SPROUTS IN 

NORTHERN ZAGROS FOREST OF IRAN 
 
Valipour A. 1, Namiranian M.1, Ghazanfari H.2 

1University of Tehran, 
2University of Kurdistan, Iran. 
Email: ahmadvalipour@gmail.com. 
 

Abstract 
�  	���
�  ����  2007 ����  ��	��$�
��  ��
�  �����
�	�  45 
���	���-  

�����  �  5-��  �����- . "�����  ������  ��
�  ����
�	�  �������	� . !������  
��
�  ���$����
�	�  $�  3-��  �
����� : 1-��  (25-35�� ), 2-��  (35-45 �� ) �  3-��  
(45 �  ��
��  �� ). :��
�  ����	���  ��
�  ������	�  ������  �  �&	�  �  �  
��	�����  2007 ���� , �  �����  ��
�  ����
�	�  �%�  �
����	��  ����	�� . �  
����
�����  �  2-��  �
����  ��	�����
���  ��
���  �����  �
����	�-  ����	��� . 
.����  	�����  �  �����  �������  �����	�  $�����  ����	���  	��
&��
��  �  1-
��  �  3-��  �
����  �����������		� . 

 
Keywords: adventitious sprouts, preventitious sprouts, Lebanon oak. 
 
Introduction. Vegetative (coppice origin) and reproductive (seed origin) 

regeneration are two main mechanisms which oaks took to their survival 
(Barnez et al, 1997; Larsen and Johnson, 1998). In dry regions regeneration 
window is wider than wetlands and regeneration rely on coppice mainly. 
Sprouting is a mechanism that leads to activation of adventitious (Adv.) and 
preventitious (Prev.) buds and so appearance sprouts (Johnson et al, 2001). 
Among the large number of produced sprouts after cutting of oak, some of them 
will die for various reasons. Finally, relatively few numbers of them remain. The 
sprouts which closer to the ground, in another word come out from collar (root-
collar or preventitious sprouts) are more important because they can be quickly 
isolated (separated) from parent stump and form an independent root system. So 
their stability is higher than sprouts which originated from adventitious buds 
(stem sprouts) (Johnson et al, 2001).  
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The aim of this research is to study and comparison the ability of Quercus 
libani to product adventitious and preventitious sprouts in various dbh classes. 

Material and Method. The research done in Armardeh forests located in 
western Iran. These forests are located in semi-wet and cold with 760 mm 
average annual precipitation and 1550 m a. s. l.  

45 Lebanon oak trees categorized in 3 treatments (3 dbh classes including: 
25-35, 35-45 and 45< cm) and 5 blocks (5 conventional territory named Galajar) 
were cut in early winter 2007 and remaining stumps were fenced individually by 
local inhabitants volunteers. Sprout number was measured two times in June and 
September 2007 separately in term of adventitious and preventitious sprouts. 
Data analysis was carried out with CRBD and using Minitab 14 (statistical tests) 
and Excel 2003 (drawing charts). 

Results.  
Effect of diameter on appearance of adventitious and preventitious 

sprouts. In June, the highest and the least average number of preventitious 
sprout was observed in 35-45 and 45< cm dbh classes respectively. While 
diameter classes 25-35 and 45< have almost an equal number of adventitious 
sprout, 35-45 diameter class was lowest in this regard. In September, the highest 
number of both adventitious and preventitious sprouts were in 35-45 dbh class 
(table 1). Two -way analysis of variance showed no significant differences 
between dbh classes in June (table 1). In September, whereas significant 
difference was not observed in analysis of variance (table 1) Duncan’s multiple 
test separated 35-45 dbh class from two other classes and show that this class 
has a more number sprout than other classes differentially (fig 1).  

T a b l e 1 
Two-way ANOVA; Effect of diameter on appearance Adv. and Prev. sprouts 

          Pr>F           SS 
Df Source  

Prev. Adv. Prev. Adv. 
0.095 0.077 7769.17      5345.89 4 Block  
0.27ns 0.73ns 2127.22 275.75 2 dbh class  
  5409.87 3373.89 8 error  
  48.7 77.5  CV 
  65% 62%  R2 

 

 
Figure 1: Adv. and Prev. sprouts in dbh classes (1= June, 2 = September) 
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Change in number of adventitious and preventitious sprouts. 
Generally, sprout number was reduced from June to September but unstacked 
ANOVA showed that there is no significant difference between sprout number 
of June and September (table 2). 

T a b l e 2 
One-way ANOVA; comparison of change in number of adventitious (Adv.) and 

preventitious (Prev.) sprouts from June to September 
P  SS 

df Source  
Prev. Adv. Prev. Adv. 
0.321ns 0.181ns 730 825 1 Measurement  
  716 438 28 error 
    29 Total 
  3.51% 6.3%  R2 

As well as two-way ANOVA for testing effect of dbh classes on sprout 
mortality explained that this effect is not significance although sprout mortality 
was higher in lower diameters (table 3 & 4). 

T a b l e 3 
Two-way ANOVA, effect of diameter on changes in number of  

Adv. and Prev. sprouts from June to September 
Pr>F SS  

Df Source  
Prev. Adv. Prev. Adv. 
0.26 0.2 775.5 331.2 4 Block  
0.88ns 0.99ns 62.4 0.14 2 dbh class  
  474.9 170.8 8 error  
  220.9 124.6  CV 
  46% 49%  R2 

 
T a b l e 4 

Multiple comparison; effect of dbh on 
 changes in number of Adv. and Prev. sprouts 

Prev. Adv. dbh class (cm) 
13.4 A 10.7 A 25-35 
9.9   A 10.5 A 35-45 
6.3   A 10.3 A 45< 

 
Discussion. Based on the results, 35-45 cm dbh class has the most 

preventitious (73.6%) and least adventitious (26.4%) sprouts. It seems that the 
ability of parent stump in this dbh class lead to more efficient sprouting 
(Johnson et al, 2001; Valipour et al, 2008).  

Investigation of sprout dynamics explained that both adventitious and 
preventitious sprout number have reduced during June to September so, 53% of 
sprout mortality belong to adventitious sprouts. Among dbh classes, lower 
diameters show more mortality. 

Although, sprouting efficiency is explain by sprout number (Logli and 
Joffre, 2001; Wiegel and Peng, 2002; Luoga et al, 2004), but in term of its 
stability sprouts divided into two types: adventitious and preventitious. 
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Preventitious buds get nutrients with vascular relations from tree. With 
occurrence of disturbance, relations of dormant bud with tree crown are losing. 
This event coincides with tree cutting and lead to activation of dormant bud and 
sprouting (Johnson et al, 2001). The dormant bud can be anywhere of tree stem, 
but usually around stump, as a bud bank, at an altitude close to the ground they 
are more. Preventitious sprouts are more stable because they can isolate from 
parent stump and form an independent root system soon. Adventitious sprouts 
have no vascular relation with tree cambium, they lifetime is short and they are 
weak. So their importance in oak ecology and silviculture is low (Smith, 1998; 
Johnson et al, 2001; Gracia and Retana, 2004). 
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Abstract 
The processes of forest litter formation in middle taiga deciduous stands 

of Komi Republic have been studied. Composition, amount, and rate of tree 
waste decomposition, waste-litter coefficient, and litter reserves have been 
identified. The C/N ratio in current leaf remnants, one year after decomposition 
and in litter was estimated and analyzed. Nitrogen mineralization does not take 
place in the first decomposition year because upper litter nitrogen getting free 
during decomposition becomes coupled with microorganisms. So, 
ammonification fungi are often met with in forest litter of the studied 
ecosystems. 
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��������	�&  	�  �	�����
�	�-  $
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���	�-  ���
�����	��  $��������  
��������	��  
$�����
�� , �  �$����
�	���  �  	��  ��
�  ���������	�����  �  ����	�����	�-  

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

���
�����	��  $������
���  �  12-
��	��  �������� -�
����  ��
��	���  
���	�����	���  ��$�  (8622�� ..�� .+� ) �  40-
��	��  �������� -���	����  
	������	��  ���	�����	���  ��$�  (5)� 4612�� .*- ). *����  – ���
�	���� -
$����
���� -�
������� . !�  �������  	�  �-  �����  $���������
� : �
�	��  
���	��	� -��
�����	��  �  �
�	��  ���	��	�� , ������  ���������  8226, 
$�������  – 102, �������  150-190 
�� .  

"�
�������  �$���  �����	��  ������	���  �����  �$����
�
�  20 
�$����
�����
���  ��������  50×50 �� . *�����
��  ������
�  
����

�������  ���
�	�� , $
�%���&  878.9 �� 2 �  20-����	��  $�����	���� . 
.�������  ���
���	��  �������
�	���  �$���  �����
���  �  ��$�
�����	���  
��$��	���-  ��������  ��������  20×25 �� , �  ��������  ������  1 ��  �  5-10 
����	�-  $�����	����- . )��	��  �������	��  �����  �  ��
�����  �  
�������
�	�-  �  $����		�-  �������-  $������
���  �������  �������  
-���������
��  	�  ��������������  �	�
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����  
"��
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�� ). *����  ������
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�$���
�
�  �������  $�����  �  ��$�
�����	���  $�����
�		��  �����  :�$��� , 
:�$��� -!���� , ���� -$�$��		��  ����  (�*1 ), (����	��	� . )$����
�	��  
��������  ���	��������  ������������  $������
���  � .� .	 ., � .	 .� . �	�������  
���
����  "8;   �)  +18  9�����

�	��  3 .� . 

3��������	��  $�����
��  ��
&����  �  ����  	����
���  ���$�� : 
$����$
�	��  �$���  	�  $����-	����  $���� , ���  ���
���	��  �  ������
����  
�������
�	�-  ��������  	�$���������		�  �  $�����
�� . 2�����	��  
��
�������  	����	���  ������	���  �$��� , $����$�&%���  	�  $����-	����  
$����  �  �������� -�
����  ��
��	���  ������
���  1.3±0.7 � /�� , ��$���  
$�����
��  – 46.1±19.3 � /�� , �  ���	��� -���������  – 2.8±0.4 �  40.0±0.1 � /��  
�����������		� . 6�
��  80% �����	���  ������	���  �$���  ������
���  

�������  �$�� . �  ����	��  $������  ����  ��
��  $�
���	�  �����	���  �$���  
���
������� . +��
���	��  �$���  �  $�����
��  �  ���	��� -���������  
	������	��  $����-����  	����
��  �	��	���	� .  �������  �� , ���  
��	���	��  C/N �  �$���  �  �����  1 ���  $��
�  ���
���	��  ����  20, ��	��	��  
�����  �����  �����$
�����  �  ��������  ���������	����� .  

 ���	��
�	� , ���  �������  ������  ������������  	����������  ��
��  
30 ����� , ���  �  1.4 ����  ���� , ���  �  ����	�����	�-  �
�	���- . ����
�	� , 
���  ��
�������  ������������ , ����
�		�-  ��  ���-	�-  ������	���  $����  
�������� -�
�����  ��
��	���  �  ���	��� -����������  	������	��  �  ���		��  
$����� , �	�����
�	�  $��������  �-  ����		��  $�������
� . �������	��  
�
��	����  �  	�����  ���$�������  $���� , $� -�������� , ���
�  $����	��  
	�����  ���
�		����  $����		�-  ������  �  ����		��  $����� . ����	�	��  
����	���&%�-  �����  �  ���		��  �  ����		��  $������  �����	�  �  
�����		����&  
�����		�-  	������	�� . �  ���
������-  	������	��-  
��	��	��  �����  
��������  �$���  $����$���  �  $�����
��  �  ��	����� -������� . 
«.����� » �������
�	��  �$��  ������������  �  �$����������  ���
���	�&  
���
�		����  ��

&
������������
��  (�  8 ��� ) �  ����	�
��������  (�  1.3 
���� ). )��	�&  �  ���$
����  ������������  $����-����  ��%�����		��  
����	�	�� . *���
�&���  	��������  ����  ������ , �����  ���  Acremonium 
strictum, Alternaria tenuis, Paecilomyces variotii, P. lilacinus, Cl. herbarum, 
�������  	�  ����
�
���  �  ����		�-  $����- , $����
���  	����  ���� : 
Mortierella alpina, Gliocladium sp., Penicillium camemberti, Penicillium sp., 
Phoma sp.  �  ����  $�����  	��������  �����  �  �������  ��������  
�������������   $����
�  �  ������  �����  �������&%�-�� . )����		����&  
�������� -�
�����  ��
��	���  ��
�����  �$
��	��  ����  
��

&
������������
��  ����  Chaetomium. �-  ��������  �  ��
��	���  	�  
�
����	�  �  ��
�����  ����
������  ���
���	��  $������	�-  �  ���	���-  
��������  �  $����  $��
�  ����� . 
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	� -��/�  ����" : 
�����		���  ����$������ , ���� , $��������	���� . 
 
8����
����  $�  $
�%���  �������  �������������	�-  
��	�-  ��
����  


�����		���  ����$������  (Larix decidua Mill.) �  +�����  	�-������  �  
*�������  
��	�������  ����������  ��
����  �  �  1	���������  
��	�������  
�
����������  ��
���� . )	�  ��
�  �����	�  ��  ������  $�
���	�  XIX ����  
����&%����  
��������  " .3 . '&������ . *
�%���  ��
����  �  
$����
���	���  
�����		���  �  *������  �  	�����%��  �����  ���	�  114 �� , ��  
�
����������  ��
����  – 72 �� .  

 ����		��  ����	�  ��%�����		�  ���
���&���  $�  $����		��  
��
����� . *����  *��������  
��	�������  ���	��� -$����
�����  ����	� - �  
����
����
�	�����  	�  $�����	�-  ���
�	��-  �  �����	��	�-  ����	�- . 
.��
�	�����  ������  �$����������  ����		���  $�����
��	�	�& , ��	���  
	������	��  
�����		���  	�-������ , ���  $����
� , 	�  -�����  
���	�����		�-  �������- , ���  �������	��  ��
��	�	��  	��
&������  ��
���  
�  ����  �  �	���
�	�  ��
����  ��
��������  ������� . �  .����������  ����	�  
�
����������  ��
���� , ���  ���$�
���	�  1	���������  
��	������� , $����  
���	��� -����	�$����
�����  	�  

&����
����
�	�-  $����- , $�����
����-  
���%�	�������  ������	�����  �  ��
������� . )	�  -�����  ���	�����	� , 
��	���  ��
���&���  	�����  �������	���  ������ . 

!
�  ��$��	��  ��
�����  
�����		���  	��	�  ���	�����		�� , �  
-������  ��������  $���� . .������	��  ��	���
�	�-  ��%����  �����  
��������$�		��  �	���	�� , ��
��  ���	�  
���������  ��������  $����  �  
��������	��  ��
��	�	�� . ������  �  ��� , ������	��  $�����
��	�	��  ���   
$�����  	�  $���	���� . 

.���	�	��  $����������
�	����  
�����		��	�-  	������	��  �  
��������  111-114 
��  	�  ���-  $���	�-  $
�%���-  (** ) �  *������  �  	�  ���-  
**  �  1	���������  
��	�������  $�����
�  �
���&%�� . .���	��  �������  
����������  �  *������  ��
  ����	  40,4 - 45,9 �� , ����	��  ������  - 39,4 – 40,0 
� , ��$��  �������
  960 – 1333 � 3×�� -1. �  1	���������  
��	�������  
�����������&%��  $�������
�  ��
�  ���	�  38,1 – 42,2 �� , 38,6 – 40,1 �  �  
977 – 1016 � 3×�� -1. )�	���  ����	�	��  ��		�-  	������	��  $�  ����	��  
$�������
��  	�  �$�
	�  �������	� , �  ��
�  ���&%�-��  ���
����  �  �-���-  
�����	��  ��
���� , �-  �������  �  $���������	��  $�
�����	�� .  
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!
�  ���	��  $���	���
�	��  $����������
�	����  $�����  �  ���
��	�-  
��
����-  ��
��  $�������
�	��  ��
�����  ����  
�����&%�-  �������� . 
9�������������  10% 	����
��  ���$	�-  ��������  	�  **  ��
�  
�
���&%��� . �  *������  ����	��  �������  �������
�	�-  ��������  
���	�
��  56,9 – 63,9 �� , �-  ������  – 41,3 – 42,4 � , �  ��7��  ����
�  – 4,47 – 
5,49 � 3, �  1���������  
��	�������  ���  $�������
�  ��
�  ���	�  
�����������		�  54,6 – 57,1 �� , 41,2 – 41,9 �  �  4,06 – 4,40 � 3. .���	��  ��7��  
����
�  �������
�	�-  ��������  
�����		���  	�  **  �  *������  ��
  ����	  
4,77 � 3, �  ��  �
����������  ��
����  – 4,26 � 3, ���	���  �����  	���  
�������
�  12%. !
�  ����	�	��  ���	�  �������� , ���  �  ���	���-  ����������  
����  $�������
�  ���
�������  ��
��  ��%�����		�  – 	�  18%.  

8�  ��
��  $
������	�-  $����-  *��������  
��	�������  
�����		���  
����$������  �����  	����
���  ��
���&  $����������
�	���� , ���  	�  
$����	�-  $����-  �
����������  ��
���� , ��	���  ���&%����  ���
����  
	��	�����
�	� . 

 
COMPARISON OF LARCH ( LARIX DECIDUA MILL.) CULTURES 

PRODUCTIVITY IN DIFFERENT CONDITIONS 
 

Glazunov Yu.B., Nikolaev D.K. 
Institute of Forest Sciences of RAS, Russia. 
E-mail: yugla@inbox.ru, dnicko@yandex.ru. 

 
Key words: larch, growth, productivity. 
 
The most remarkable areas of exploitable forest cultures of larch (Larix 

decidua Mill.) in Russia are located in Porechie (Moscow reg. – 114 ha) and 
Anrdeevo (Vladimir reg. – 72 ha). These cultures were created in the second 
half of XIX cent. by well-known forester Karl F. Thurmer. 

Soil conditions in these regions are different. Loamy sodpodzol soils in 
Porechie have more humus (3-5%), but may be water logged from time to time 
in the years with atmospheric precipitation maximum value. Sandy soils in 
Andreevo  are well drained, but have low humus content (less than 1%). It is 
known that larch requires good aeration of soil and does not endure stagnant 
water-logging.  

The data of measurements on experimental plots with larch stands of 111-
114 years old were used for comparison of productivity of larch cultures in 
Porechie and Andreevo. Average diameter of trees in Porechie was 40.4-45.9 
cm, height – 39.4-40.0 m, timber volume per hectar – 960-1333 m3. The same 
characteristics in Anrdeevo were – 38.1-42.2 cm, 38.6-40.1 m and 977-1016 m3. 
However, comparison of average values is not quite correct, because these 
stands are differ in trees distribution and interstage stand depletion.   
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Growth of biggest trees in different conditions is more significant for 
estimating of potential productivity. All trees of larch on each plot were sorted 
on descending order, then morphological characteristics of  biggest trees (10% 
of total quantity on each plot) were observed: 

Average for biggest trees Porechie Andreevo 
Diameter, cm 56.9-63.9 54.6-57.1 
Height, m 41.3-42.4 41.2-41.9 
Volume, m3 4.47-5.49 4.06-4.40 

 
Generally, the volume of biggest larch trees of 111-115 years old was 

4.77 m3 in Porechie and 4.26 m3 in Andreevo. Difference between potential 
productivity of larch in these locations is 12%.  

On more fertile soils of the Porechie forest district the European larch has 
a little larger productivity, than on sandy soils of the Anrdeevo district, however 
the distinction is insignificant.�
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���$�
�����	��  �	������
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���  
���$�
�����	�� . !�		��  ����
�  
$�
	����&  �������������  $��	��$��  �����������  �$���
�	��  
�����  �  
���������		���  
���$�
�����	�� , ���
���������  
��	��  
����	�����
������  +3  �  	����	�		�  �����  �  ��$�-��  $����	�����  �  
+����� .  

�����	����	��  
���$�����
�		��  ���$�	��  UPM $�������	�  
$��	��$��  �����������  ��������  �  �	������  �-  �  �������		�-  �  
�$���
����-  
���- , �������  ���$�
���	�  �  	����
���-  ����	�-  $�  �����  
���� . �  +�����  ���$�	��  �
�����  '�-��	����  "#*9  �  #�	�	��������  
��
���� , ���&%��  
��	��  �������  $
�%���&  ���
�  200 ��� . ��  �  
��
������	��  $�
�����	�� . +�����  $�  $���-���  �  ����
�  �����������  

���$�
�����	��  �������  �����  �  2006 ���� . '�� , 	�$����� , ��
�  ��
���	�  
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�����&%��  
��	��  �������  «2����	�  ���� » �  «"���
��� », 	�  ������-  
��������������  $��-��  UPM �  ��-��	�	�&  ���
����������  ���	��������  
$��  
���$�
�����	��  �  $���������  �����	��  �
�  ������	����  �  
���	��������		�-  �����	 . .����	��  ����	�������		�-  
��	�-  ��������  �  
2009 � . ���
�  
����	��  $��
�������
�	��  $����
��	���  ����  ������ .  

8�  ����	�������		�-  
��	�-  �������-  �����  $�������
�	�  
�����	��  �  $������	���  	������������-  (���
�����	�- ) �  �����������-  
(
�����	�- ) �����  �-���  �  ���������-  ���	���  $����	���  ������� , �  �����  
�  ����%���	���  ������$��������	�-  ��������-  	������	��  �   
�����������  �������	�  �  
�����		� --���	�-  ��
��	���- . ,��
����  ����-  
��������  $���$�
�����  ���������	��  "8���-  �����	�
�	�-  	���������  
�
�  �	��	���	��  �  ����������  ����
�  ����	��  
��	���  -��������  �
�  

����������
�	�-  ��
����  '�-��	�����  ����	�  #�	�	��������  ��
���� " 
(2009), $�������
�		�-  �������	�  �����������  (.*�8��#9 ) �  

�	�����  (8��  
���  3�	
�	��� ) �$����
������  �  ���$������  �  �����-  
$������  "+�������  	�������	��  ����  �����������  
���$�
�����	��  	�  
�����	�
�	��  ����	�  (#�	�	��������  ��
���� )".  

.
���&%��  �����  ���$�	��  $
�	�����  ���$������	���  �$��  �  
����	�������		�-  ��������  	�  ��&  ���������&  ���	��  '�-��	�����  
"#*9 .  

�	����	��  �����	����	�-  $��	��$��  �����������  
����$���
�	��  
�  '�-��	����  "#*9  �  $���$������  $����
��  �	�����
�	�  $�������  
��������  
��	�-  �������� , �
������  $����	��  ������ , ���
�����  
��	����
�	����  
������������  �  �

�����	����  ����	��  
��	���  -��������  
�  ��
��  	�  ���	������  ����������  $��  ��	������		��  ��-��	�	��  
���
����������  ���	�������� . 
 
IMPLEMENTATION OF SUSTAINABLE FOREST MANAGEMENT IN 

UPM FORESTS IN RUSSIA 
 
Doroshin A.V. 
UPM-Kymmene Forest Russia, St. Petersburg, Russia. 
E-mail: anton.doroshin@upm-kymmene.com. 

 
The Model or Concept of sustainable forest management is universal for all 

countries. It is based on the strict observation of three main components – 
ecological, social and economic, all of which have equal importance. The 
implementation of sustainable forest management is becoming more and more 
topical at the global scale due to the significant loss of the forest ecosystem's 
sustainability through the depletion of forest resources and problems in the 
social sphere of forest use. The sustainable forest management model has 
worked well in Europe. The model is fully consistent with the principles of 
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sustainable forest management and responsible forest use, the declared Russian 
forest legislation, and can be successfully used in Russia.  

UPM, an International forest-industry company, follows principles of 
sustainable development and implements them in its own forests in Finland, the 
UK, the USA, and Uruguay. In Russia the company has its own logging 
company, Tikhvinsky KLPH, in Leningrad oblast with long-term leasing rights 
to about 200,000 hectares of forest land. The transition to a model of sustainable 
forest management started in UPM forests in the Tikhvinsky lespromkhoz in 
2006. For instance, the Study Forest Areas "Eremina Gora" and "Koteljovo" 
were established during 2006 and 2007. Areas of rare ecosystems and valuable 
habitats are represented there. The Study Forest Areas aim at examining 
contemporary methods of biodiversity conservation during forest logging, as 
well as at training personnel and visually demonstrating UPM's approach to 
nature conservation in Russia to all groups of stakeholders. Since 2008, the 
protection of valuable habitats during harvesting has become obligatory for the 
entire leased territory. 

The establishment of demonstration forest sites in 2009 was a logical 
continuation of this work. Demonstration forest sites will represent the varieties 
of non-commercial thinnings in stands of different tree composition, as well as 
the growth of high productive birch stands and knot-less wood in young mixed 
stands. The establishment of demonstration sites is targeted at testing "New 
regional normative standards for the model of intensive and sustainable forest 
management (Tikhvinsky district of Leningrad Oblast as a case study)", 2009, 
jointly prepared by Russian (St. Petersburg Forestry Research Institute) and 
Finnish (Finnish Forest Research Institute) experts within the project 
"Development of regulatory systems for sustainable forest management at the 
regional level (Leningrad Oblast). 

For it's next step, the company plans to extend the experiment to 
demonstration sites throughout the Tikhvinsky KLPH lease. 

The implementation of international principles of sustainable forest 
management in the Tikhvinsky KLPH will, in the long term, significantly 
improve the quality of forest resources by improving species composition, and 
increasing profitability and the effectiveness of logging in general on the leased 
territory, all while maintaining biological diversity. 
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	� -��/�  ����" : ���������  	������	�� , ��������		��  
$�
�����	�� , ��	��  �������		��  	������	�� , .����	��  ,����� , ��	� . 
 

#���  .����	���  ,������  ���&�  $����
����  
����  �  	�-������  $����  
�  �������		��  ������	�� . �  ������  ��	�  ��%�������  ����	��  �	�	��  �  
��
�&  
���$�
�����	�� . �  ��������		��  
��	��  -��������  -����	  
����������  �$���
���  ����������  ��	��������	��  (	�  ����
�  �������� ) �  
���	��������	��  (	�  ���
� ) �$�������  �  ��
�&  ����
������	��  $�����%�  
�
�  �����  �  �������	� . 

+�����  $����%�	�  �����	�&  ���������  	������	��  �  .����	��  
,������  	�  ��$���  ���	� . !
�  $������	��  ���
�����	��  ��
�  �����	�  6 

��	�-  	������	�� , ������&%�-  ��	��  �������		��  �  �$���
�&%����  
��������		��  �$������  	������	��  �  ���-  ����	�-  ������  ��	� . 
�����		��  	������	��  �  ������  ����	�  ���
�  $����	��  
����� -
������
�������  
������ . !
�  �����	��  ������	��  �����		�-  	������	��  
�  ������  ��  	�-  �������  �
����	��  �������  ��
�  ��
���	�  5 
$�������
�	�-  $���	�-  $
�%����  ��������  0,06 ��  (20×30 � ). 8�  
$���	�-  $
�%���-  �  ���-  ��������  �  $������  �  ��
%�	��  ��
���  5 ��  
��
�  ������	�  �������  	�  ������  ����� , ������ , �������  ���	� . .
�����  
�������� , ���  	�  ���-  $����-  ��
�  �����  ������	�  ���������	��  �  
����		��  �����	��
�	�� . .�$�����
�	��  �����		�-  	������	�� , �  �����  
���	��  ����	����		�-  $�������
�� , ��
�  ��$�
	�	�  �  $���%�&  ��������  
.��&��	�� . 

+���
�����  $�������&� , ���  ���
����  ����	��  ������ , ��������  
���	�  �  �������  ���������  �����  ��	��  �������		���  �  
�$���
�&%�����  ��������		��  �$������  	������	����  ��������	�  	�  
����	�  1%. �  ����	�-  6��	  �  >�������  ���
����   ����	��   $
�%���  
$�$����	���  ����	��  	�  ��  �  ����	���  ��������  �  ���
������-  
	������	��-  	�  ����	�  ��	���  $����	��  ��������	� , ��	���  �  ����	�  4�� , 
�  �����  ���	��  ���-  $�������
�� , ���
����  �����  	������	����  	�  
��������	� . +���
�����  ���������������  �	�
���  $���������&� , ���  
���
����  ��
�������  ����		���  �  $����
�����  �����	��
�	��  (	���  �  
����  2 � ) �  �����		�-  	������	��-  ��������	�  	�  ����	�  1 %. 
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Northern Zagros forests are coppices and almost destroyed. In Baneh 

region, a kind of native knowledge of forestry has been formed for enabling 
local communities to survive using forest resources. In this traditional forestry, 
owner of forest applies mixture styles of even- aged coppice on tree (on trunk & 
crown) and uneven- aged coppice (on earth) for preparing food for domestic 
animals and wood. In this research, three less-disturbed and three traditionally-
used stands were selected in different regions of Baneh city. Selected stands in 
any region had similar physiographic conditions. Thirty rectangular plots (20×30 
m) were established in the selected stands by random sampling. In each plot, 
biometrical indices(all of over 5cm dbh trees, species, diameter at breast height 
(i.e. 1.3 m above ground), height and canopy diameter of live trees  for dominant 
tree species, i.e. Quercus branti Lindl., Quercus infectoria  Oliv., Quercus 
Libani Oliv. and regeneration were measured. Measured factors in less -
disturbed stands and traditionally- used stands were compared. Species 
composition and regeneration in studied stands was compared by chi-square test. 
The differences in diameter size, basal area, and tree height  of studied stands 
were analyzed using independent-samples t test. Average canopy area of 
dominant trees was compared by Mann-Whitney test.  The results show that the 
difference of trees combination between less-disturbed and traditionally-used 
stands is significant @p<?0.01).The results also showed that the total height and 
crown area are significantly different (P<?0.01) among the stands. Basal area and 
mean diameter at breast height between less-disturbed and traditionally-used 
stands of Boiin and Yakobabad were considerably different (P<?0.01); however, 
in less-disturbed and traditionally-used stands of Showe there was no significant 
difference. Seed and coppice regenerations (lower& higher 2m) differ markedly 
between less- disturbed and traditionally-used stands@P<?0.01). 
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Reducing harm forest pathology is an important task of forest protection 

and forest management in general. The damage brought by pests and diseases of 
trees is huge and consists of many factors, such as loss of profits from the 
shortfalls in the final product forestation - large valuable timber, and the costs of 
protective measures, the additional cost of reclaiming land from under the dead 
planting, deterioration of the quality and quantity non-wood raw materials, 
reduction of environmental, recreational and other functions of forests. 
Especially can distinguish damage caused by deterioration of dead-standing 
wood and lying trees, resulting from the development of pathological 
phenomena. The average size of dead-standing trees, approach to the average 
size of trees in the plantation, but not rare and exceed them. Naturally, and with 
forestry and forest views dead-standing trees should be harvested at a stage of 
very weakened and dry up of trees. This event besides executability sanitary 
purposes allows to receive stemwood not get damaged by pests and diseases. 
However, as practice shows, the forestry enterprises are not always possible to 
respond rapidly to emerging forest pathology. When the unit shrinkage even 
large trees of valuable species cuttings are sometimes not possible due to the 
mismatch criteria for designation of stand thinning and sanitary cuttings. When 
discovering mass of pathological phenomena forestry enterprises can not cope 
with the volume of sanitary measures, as observed, for example, ash, fir and oak 
plantations in Belarus.  

In order to solve the problem of the rate of degradation of wood dead-
standing wood of the most valuable forest tree species it was necessary to 
identify the major defects that arise in the trunks of dead-standing trees and 
assess their impact on the physical and mechanical properties and quality of the 
harvested timber.  

Analysis of dead trees of various prescription drying revealed 3 major 
groups of defects occurring in the wood of dead trees: wormholes, cracks, rot. In 
accordance with the standard for round timber was found that these flaws do not 
reduce the grade of harvested timber from below III of dead-standing pine and 
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ash over 2 years in oak for 10 years. The essential difference in the rate of 
degradation of wood quality due to different resistance of species. 

Mechanical properties are the most characteristic performance status, or 
the degree of destruction of timber. Studies have shown that the dead 2-year-old 
pine and ash, as well as snags lain on the ground 1 year, show identical with 
healthy wood strength and hardness. The strength of wood three-year dead-
standing trees and two deadfallen wood, reduced by 25-35% throughout the core 
section, and the hardness decreases by 15-27% with a slight decrease in density. 
No resistance sap wood of pine and ash for the period up to the third stage of 
decay and destroyed in harvesting the samples. Heartwood dead oak tree does 
not change its strength and hardness for the past 10 years.  

Thus, contrary to the established tradition, the wood of dead trees can not 
be attributed to the category of fuel wood. The rate of degradation depends on 
the quality of dead-standing wood durability trees. To reduce the harmfulness of 
forest pathology business of dead trees, pine and ash should be cut down within 
two years after the drying up of more resistant wood dead-standing oak tree can 
harvested within 10 years. 
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Wood – the most complicated biological system, which studying is 

connected with the long and scale researches focused on reception of the 
information on laws of growth and development of plantings. This information 
is important for the objects which are on border of the area. Such object are the 
fir groves growing on an eastern frontier of the area (Vaninsky area of 
Khabarovsk territory). 

The fur-tree far east has the disjunctive area which body is placed on 
east suburb of the Euroasian continent, islands Sakhalins, Kunashir and 
Hokkaido, and subordinates on Kamchatka and Honshu. On a continental part 
fir groves have continuous distribution on territory, differ character of growth 
and a structure. 

Object of studying of a course of growth of fur-tree plantings were fir 
groves of Northern forest area located in territory of Vaninsky municipal area of 
Khabarovsk territory. Area Lesistost makes 89 %.  

As an experimental material have been used all taxation descriptions of 
Northern forest area (the area of 915749 hectares). Sample has been made of this 
quantity wood site with prevalence of fur-tree plantings (4 units and more). The 
analysis of a course of growth of plantings was carried out for one type of wood 
– 2�,  (a fir grove green moss). The plantings which completeness makes 0,4-
0,8 participated in the analysis. Schedules of dependence of height, diameter and 
a stock from age of plantings originally were under construction. Values rate 



 

- 77 - 

indicators within an age class were averaged, then graphically levelled. The 
levelled data was described analytically. The table of a course of growth of fir 
groves green moss has been as a result made. 

T a b l e 
The table of a course of growth of fir groves green moss 

Age Structure Height, m 
Diameter, 

sm 

Stock,  
m³/ 

hectare 

Average 
gain 

The 
flowing 

Gain 

% of a 
current 
gain 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 

422* 1#36�  
422* 1#36�  
422* 2#26�  
423* 2#16�  
424* 1#16�  
523* 1#16�  

523* 2#  
522* 2#16�  

523* 26�  
523* 26�  

523#1* 16�  
522#2* 16�  

623* 1#  
623* 1#  
623* 1#  
622* 2#  
622* 2#  

723*  
722* 1#  
722* 1#  
821* 1#  
821* 1#  

1,1 
2,5 
4,4 
6,4 
8,4 
10,2 
11,9 
13,3 
14,5 
15,5 
16,3 
16,9 
17,4 
17,9 
18,3 
18,7 
19,0 
19,3 
19,6 
19,9 
20,1 
20,3 

1,4 
3,1 
5,0 
7,1 
9,4 
11,5 
13,7 
15,6 
17,5 
19,1 
20,5 
21,7 
22,7 
23,6 
24,5 
25,3 
26,1 
26,8 
27,5 
28,1 
28,8 
29,3 

1,5 
6,5 
15,4 
28,4 
44,1 
60,7 
77,1 
92,3 
106,1 
118,3 
128,6 
137,7 
145,6 
152,6 
158,8 
164,7 
169,8 
174,5 
178,8 
182,6 
186,0 
189,0 

0,15 
0,33 
0,51 
0,71 
0,88 
1,01 
1,10 
1,15 
1,18 
1,18 
1,17 
1,15 
1,12 
1,09 
1,06 
1,03 
0,99 
0,97 
0,94 
0,91 
0,89 
0,86 

- 
0,50 
0,89 
1,30 
1,57 
1,66 
1,64 
1,52 
1,38 
1,22 
1,03 
0,91 
0,79 
0,70 
0,62 
0,59 
0,51 
0,47 
0,43 
0,38 
0,34 
0,30 

- 
7,8 
5,8 
4,6 
3,6 
2,7 
2,1 
1,7 
1,3 
1,0 
0,8 
0,7 
0,5 
0,5 
0,4 
0,4 
0,3 
0,3 
0,2 
0,2 
0,2 
0,2 

 
The analysis of the made table has shown that in 220 years planting yet 

has not reached the natural ripeness and it is possible to assume that planting 
disintegration will begin by 250 years. Quantitative ripeness fir groves green 
moss reaches in 90-100 years. 

Thus, the constructed tables of a course show that for a fur-tree far east, 
growing on an eastern frontier of the area, increasing intensity of growth of 
forest stands is characteristic. The point of the culmination of a stock is observed 
in 90 years. Such features of growth of a fur-tree are connected, first of all, with 
ekologo-fitotsenoticheskimi conditions. In growth of generation of the fur-tree 
formed under parent bed curtains, or its separate individuals, it is possible to 
consider duration and delay degree as a measure of intensity of leading 
ecological factors (light, a moisture, nutrients), caused by interspecific and 
intraspecific mutual relations. 

Developed as a result of the table of a course of growth will allow more 
prove to appoint economic actions in fir groves green moss growing on an 
eastern frontier of the area. 
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It is admitted that forest inventory without remote sensing data is rather 

not possible due to high cost of field measurements only, etc. �
Within the state research technical programme a research team of forest 

inventory enterprise RUP «Belgosles» has developed a technology of 
photogrammetric processing of air photos as well as space images data. The 
technology aims at creation of high-precision digital cartographical data.  

The technology of data processing implies creation of some projects of a 
so called photogrammetric condensation of air photos data in program software 
PHOTOMOD. Having done it a creation of orthophotoplans within the borders 
of nomenclature sheets at a scale as 1:10 000 is carried out. The plans are 
supposed to be used for vectoring procedures as well as decoding of forest stand 
borderlines. The important feature of the given technology is the capability to 
conduct a so called contour decoding of forest stand borderlines in a stereo 
regime directly on the computer monitor. So that allows to raise accuracy and to 
reduce labour costs of activities as well as to reduce time constraints of 
developing of forest inventory plans and cartographical materials.  

At the moment this new development is to be introduced at the enterprise 
during forest inventory works. �

Also it should be noticed, that with the development of satellite remote 
sensing systems of the earth, researchers and practitioners at the forest inventory 
enterprise «Belgosles» are going to use remote sensing data with the super-high 
permission (1m and better). One can say that such data is comparable to 
materials of air photography of scale 1:10 000. As for that moment, it is worth to 
indicate some satellite systems which can be used for forest inventory purposes 
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such as Ikonos, QuickBird, WorldView-1, 2, GeoEye, Resource-dk.�

But it is rather early to state about full and high-grade replacement of air 
photography materials with data of space remote sensing by today as yet. There 
is a need for modern technologies to be used during forest inventory procedures. 
There are some certain difficulties when dealing with the use of space images 
during the decoding of different land types of forest fund as well as at the stage 
of creation of plan and cartographical materials. �

An application of space super high resolution images during the field 
forest inventory works has been tested for a part of state forest enterprises of 
Belarus in 2009. This was done due to the lack of air photos for the given area. 
So that, some archival remote sensing data from space satellites, such as Ikonos, 
QuickBird, WorldView-1 has been used.  
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RANK STRUCTURE INDEX AS INDICATOR OF STABILITY OF 
SPRUCE STANDS IN THE NATIONAL PARK LOSINY OSTROV 

 
Korotkov S.A.1, Stonozhenko L.V.1, Istomin N.A.1, Yudakova A.S.1, 
Kiseleva V.V.2, Pirogova O.A.l 
1Moscow State Forest University, 
2National Park Losiny Ostrov, Russia. 
E-mail: korsar-71@newmail.ru, stonozhenko@mgul.ac.ru, 
nistomin_89@mail.ru, vvkisel@mail.ru. 
 

Key words: spruce, rank structure index BDr, National Park Losiny 
Ostrov. 

 
Coniferous forests are indigenous formations for the National Park Losiny 

Ostrov (Ivanenko, 1923; Konovalov, 1929; Rysin, 2007). However, an eightfold 
decrease in the area of spruce forests was observed during the last 150 years. In 
the last few decades, the situation stabilized and the percent of coniferous forests 
increased slightly.  

Consequently, the information about the properties and stability of spruce 
forest stands is especially important. 

The criterion BDr appears to be quite informative in this case. BDr is the 
difference between the reduction numbers of the 1st and 10th classes of rank 
distribution of diameter (Vysotskii, 1962). The BDr reflects a relative 
heterogeneity of forest stands by diameter. High values are intrinsic to 
undamaged stands characterized by high biological diversity and capacity of 
long-term self-reproduction. On the contrary, low values pointing to stand 
homogeneity can be a signal of low stability of forest ecosystem. 

To study the stand structure, we used 9 permanent observation plots 
(POP) in spruce stands and 2 plots representing initial stages of spruce forest 
formation. The observations were conducted in 1998-1999 and 2009. The 
majority of POP represent spruce forests with the age of about 80..110; the share 
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of spruce in stand composition is in range from 5 to 10, and there are oxalis, 
blueberry, and herbage in cover. 

Based on the history of stand formation and their actual status, all POP 
conditionally were grouped into 4 categories. 

Spruce forests at initial formation stages are represented by 2 POP where 
spruce gradually replaces birch and pine. The values and dynamics of BDr 
depend on the number of spruce undergrowth. In case of abundant undergrowth 
with similar diameter included into calculations, the BDr decreased; otherwise, 
it increases as soon as young spruce trees enter the forest canopy. 

Conditionally stable spruce forests (5 POP) are showing no significant 
changes in their composition during 10 years. Forest type remains unchanged 
here since 1930s. The BDr can either regularly decrease with age or even 
increase in mixed forests with minimal disturbance. 

Spruce forests at the edge of degradation are characterized by a significant 
percent of deadwood, absence of young spruce trees, and rare and weakened 
undergrowth; the stands are damaged by cambium beetle, rot, and windfall; they 
were processed by sanitary cuts (2 POP). Despite visual characteristics of 
weakening, their BDr is rather high. 

Old spruce cultures (105-110 years) are characterized by an absolute 
spruce domination. Some trees are affected by rot. The BDr is very low in these 
dense pure spruce forests, probably, as a result of removal of small-dimension 
trees during cleaning cuts. 

Our studies demonstrate that the BDr can be the element of monitoring of 
stands affected by stress factors. Under natural conditions, the BDr varies from 
0.8 to 1.3 and gradually decreases with age. Significant deviations from this 
range point to the changes in stand structure either caused by some external 
effect or appearing as a resistant steadiness (growth of the second tree layer). 
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�	�����������  ��-��	���  ������	��  	������	��  �  	���
�	��  ��������  $�  
$�������
�� : �������  $������ , ������  ������	�-  $���� . 

;�
�  ���
�����	��  $������������
�  ����
�	��  ����	����	�����  
�������	��  ��	�����  �����  ������
������-  ��
����  ���	�  ��  ����	  
�����	�����  $����-����	��  (� . =�
��� ). 

,����������  ����	���  ��������  ��  ��������  ������������  
����	�	���  ���������  ���� : 

D�� .=exp(-1,61011+1,63769lnA-0,12503ln2A)                                       (1) 
R2=0,992 
����	�	��  ���
�  ��������  �$���������  ����	�	���  ���� : 
N=exp(0,23455+5,63574lnA-1,0015ln2A)                                               (2) 
R2=0,985 
,	���	��  ����	���  ��������  �  ���
�  �������� , $�
���		��  $�  

����	�	���  (1) �  (2), $����
�&�  �$����
���  �����  $
�%����  ����	��  �
�  
�����������&%���  �������� . 

�������	��  ��	�����  �����  $
�%����  ����	��  $�
���	�  �����  
������	��  ���-  ����	�	��  �  
�	����	�
�  ���� : 

G=0,785D2N/1000                                                                                    (3) 
*���-��  �  ��$���  ���%����
�	  �����  ��	�����  ���
����  �����  �  ��7���� , 
�  �����  ���$����
�	��  ���
�  ��������  $�  ���$�	��  ��
%�	� . ����
�		��  
����	����	����  $�������
�	�  	�  ����	��-  1 �  2. 
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AGE DYNAMICS OF GROWTH AND PRODUCTIVITY OF PINE 
CULTURES FROM GERMAN SEEDS IN EXPERIMENTAL FOREST 

OF RUSSIAN STATE AGRARIAN UNIVERSUTY 
 

Krasnosumova A.V., Khlyustov V.K. 
Russian State Agrarian University – MTAA named after K.A.Timiryazev, Russia. 
E-mail: ZG_NASTYA@mail.ru. 

 
Key words: dynamics of growth, productivity, seeds. 
 
Growth dynamics of concrete timber stand differ from growth dynamics 

of aggregate timber stand, which shown in forest valuation manual. The 
divergences are determined by original state variety at the initial age, it depends 
on plant density and composition of different kind of wood. 
 The aim of research provides an exposure age dynamics rules of growth 
German origin pine cultures (t.Erfyrt). 

Dependence of medium diameter from age is depicted by regression 
equation: 

D=exp(-1,61011+1,63769lnA-0,12503ln2A)                                            (1) 
R2=0,992 
Age change number of trees is depicted by regression equation: 
N=exp(0,23455+5,63574lnA-1,0015ln2A)                                               (2) 
R2=0,985 
Medium diameter and number of trees significances which were got from 

regression equations (1) and (2) allow to determine the spaces sum of cross 
section for suitable age. 

Growth dynamics for spaces sum of cross section is got through 
combination the equations in functional: 

G=0,785D2N/1000                                                                                    (3) 
Transition to the stock wood is realized through height diagram and 

volume and number of trees distribution throughout the thickness steps. 
Discovered regularities are shown on pictures 1and 2. 
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Picture 1. Comparison age dynamics 

of spaces sum of cross section for concrete 
timber stand with datum GDT (Growth 
Dynamics Table). 

Picture 2. Comparison age dynamics of 
stock wood for concrete timber stand with 
datum GDT (Growth Dynamics Table). 

 
Judging by pictures, age dynamics of growth throughout spaces sum of 

cross section and stock wood in the exploring pine cultures differs from 
regularities shown in the GDT. 

Increasing age culmination of wood stock on 10 – 15 years is a cause of 
age perfection wood stems form. 

Contributed results confirm earlier researches (Kyzmichev, 1977; 
Khlyustov, 1992; Razina, 2009) and agree with new theory of growth dynamics 
for concrete timber stands, which points on the fact that every (concrete) timber 
stand has its own growth dynamics all over forest valuation characteristics. 
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The Forest Management Institute Brandýs nad Labem (UHUL) is a state 

organization in the structure of the Ministry of Agriculture of the Czech 
Republic. Cooperation between the State Forest Committee of Ukraine and the 
Ministry of Agriculture of the Czech Republic is the successful result of the 
project «Tools for regional planning of forest management in Ukraine»  and the 
ongoing project «A system for differentiated management development in forest 
ecosystems of the Ukrainian Carpathians». The projects operate within the 
framework of the realization of the Concept of reform and development of 
Ukrainian  forestry accepted in 2006.  

The main objective of the first project consisted in acquainting the 
Ukrainian counterpart with the complex method of "The Regional plan for 
development of forests», with the following tasks being implemented: an 
assessment of forest conditions, adaptation of Czech geobiocoenotic 
classification principles to Western Carpathian mountains of Ukraine, research 
on conserving forest functions and improving transport networks in forest 
massivs, and also the production of GIS data and their application, trainings of 
forestry employees of Ukraine and the Czech Republic.  

Lecturers and students of higher educational institutions which carry out 
preparation of forestry experts were involved in 2009 in cooperation, including 
National University of Life and Environmental Sciences of Ukraine that work as 
university of research type. Two groups participate, a group of field researchers 
and group of GIS-technicians. Results of the research are presented at scientific 
conferences and participating organizations in Kiev, Lvov and Ivano-Frankovsk.  

The state enterprise „Nadvornianskoe forestry enterprise” (Ivano-
Frankovsk region) functions as a pilot territory. The main species present here 
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are Quercus petraea (Mattuschka) Liebl., Quercus robur L., Fagus sylvatica L., 
Picea abies L., Abies alba Mill., Pinus mugo Turro.  

The introduction of the system of differentiated management means 
performance of the following tasks: creation of maps of biocoenosis types with 
the purpose of displaying their natural (potential) condition, formation of 
territorial system of ecological stability on the basis of maps of delineated (in 
compliance with the requirements of Natura 2000), development of target 
economic complexes, comparison of satellite pictures to the results of field 
work.  

It is understood, that the results of the project also will be complex: 
besides the report on research and practical recommendations, there also will be 
scientific publications, performance and defense of baccalaureate and masters 
projects on the specified subjects, carrying out of scientific seminars, public 
awareness projects, and training inmodern methods of forest inventory. A 
particular applicability of the project will consist in propagation of the 
ecosystem approach in forestry. 

It is necessary to note the importance of development of friendly business 
relations and an exchange of experience both between foresters of the two 
countries and between the states as a whole.  
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REASONS FOR STRUCTURE CHANGING IN KHEKHTSIR FORESTS  
IN THE LAST QUARTER OF XX CENTURY 

 
Lysun E.V.1, Koryakin V.N. 2 
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2Far East Forestry Research Institute, Russia. 
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Key words: Khekhtsir, structure changes of forests. 
 

The system of chains “Big Khekhtsir” and “Small Khekhtsir” is situated 
southward of the Khabarovsk city and characterized as the part of Sikhote-Alin 
flora separated from its basic location. This kind of location explains the great 
valuation of Khekhtsir forests both in scientific and practical ways. Some 
decades forests of Khekhtsir belonged to the 1st group of forests, because the 
Bolshekhekhtsirsky natural reserve (over 45000 ha) and Khekhtsir forestry (over 
22000 ha) were located here. Some years ago Khekhtsir forestry (in previous 
time – experimental base of the Far East Forestry Research Institute and 
suburban zone) has changed its name and status under the change of forest 
legislation, but now its territory is located in protecting forests zone. 

The basic source of data about a forest structure is the data of forest 
inventory. The article presents a review of characteristics of former Khekhtsir 
forestry because its territory presents more information for investigation. 
 Analyzing some factors influential in 70-80 years of XX century one can 
see that forest fires provided the great influence in 1976. In 1972-1973 
according the data of forest inventory there were 5861 ha of coniferous forests 
(26% of territory), but in 1984 after the big forest fire affected more than 2/3 of 
the territory the part of deciduous forests increased considerably on areas 
touched by fire. Consequences of forest fires in 1976 were shown in the next 
revision period: in 1980-1990 the total area covered with forest increased 
because of natural reforestation on fire sites and waste plots of land by 1391 ha. 
The part of land covered with forest increased from 83% (1984) up to 91% 
(1994). 

Analysis of dynamics of forest estimation indicators in the period of 1980-
1990 has shown that the part of softwood species in forest structure has 
increased by 20%. Reasons are reforestation on fire sites and glades by pioneer 
species. Decrease of mean age depends on cutting of big trees during sanitary 
and complex cuttings and also on the big part of young growth on areas 
uncovered with forest. 

In revision period of 1984-1994 area of the most valuable formation – 
forest formed with Pinus koraiensis – increased because of transfer of forest 
cultures to areas covered with forest. Most of forest cultures were planted in the 
end of 1970th on areas damaged with forest fire. 
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And one more factor called “statistical” is also important. It implies difference 
between methods of estimation in different years. For example, according to the 
data of forest inventory in 1983-1984 rare forests were considered as died 
forests or fire sites, i.e. areas uncovered with forest. But in 1989 a new 
“Addition to forest inventory instructions” was adopted; and rare forests were 
considered as only biological (natural) rare forest places assigned as separate 
category. It’s necessary to take “statistical” factors into account. 
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�����	�-  $�������
��  	������	��  $��  
�����	��  ����  ��		�-  �  �������  ���������  �������
��  �����	���		���  
��	������	�� . +�����  $���������  �  �����-  $��������  6�
���������  
���$��
���	�����  
�	��  
�	����	��
�	�-  ���
�����	��  $�  $��������  
��

�������  ��
���-  ���	�- .  

�  �����-  $�
���-  ���
�����	��  �	�
�����&���  �������	��  ������  

��	��  �������� : 1) �����  ��
���-  ������	��  (W. Bitterlich) 
(��
����$�������  $���	��  $
�%����  �  $��������  ��������  �  ���  $�������  
��������  (L. Grosenbaugh), 
�	��	��  ��
����$�������  $
�%����  �  
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$��������  ��������  �  ���  $�������  ��������  (L. Strand,), ��������  
�������
�	��  ����	��  $
�%����  (T. Hirata); 2) �����  $�������  �������	��  
�����  ���������  (��������  $���	��  $
�%����  $�����		��  ��
���	�  c 
$�����		��  ���
��  �������� , ��������  $���	��  $
�%����  ��  ����	��  
$�����		��  ���
��  �������� ); 3) �����	�����		��  ������  (������	��  
�������-  ��
����$������-  $���	�-  $
�%����  �  $���	���  $
�%������  
$�����		��  ��
���	�  (L. Wensel, H. John), ������	��  �������-  $���	�-  
$
�%����  $�����		��  �  $�����		��  (�  $�����		��  ���
��  �������� ) 
��
���	  (1 ., . 4����	�� , 1 .1 . .�����	���� ), ������	��  �������-  �  

�	��	�-  ��
����$������-  $���	�-  $
�%����  (� .( . 1	������	 ) �  �� .).  

+��������	�  
����  ��	��	�-  $�
���-  ������	��� : ��������  
��������		� -����
�����	��  $���	��  $
�%���� ; $������	��  ���������  �  
���	�
�  ������  ����	�-  (����
�	�- ) ��������  	�  $���	��  $
�%���� ; 
���������  $�
�������
�	��  ���������  ��		�-  ������	��  �  ���	��  
$�������
��  	�  ��������		� -����
�����	�-  $���	�-  $
�%����- .  

*��  
�����������		�-  ������-  �  	����  ����	� , ���  $����
� , 
��$�
���&���  $�
	�������  �  
�������  1. )�����	� , ���  $����	�	��  
$�
	��������  �  
�������  1 	�  $����
���  �  $���$���&%�- , �$�
�-  
	������	��- , �  �����  �  ������$�
	��	�-  	������	��- . "��  $�������&�  
$���������	��  ����
�����  	���-  ���
�����	�� , ��$�
�����	��  
������  
$�
	�������  1 �  ����-  	������	��-  $�������  �  ���������������  �  
����	���������������  ������� , $������&%��  ��$�������  �	���	��  �� -
��  ��������  �

����  �������-  $
�%���� . ' .� . �	�����
�	�  ($�  	����  
��		�� , �  2,7 ���  $�  ����	�	�&  �  
�������  2) ����������  ��
�������  ���  
	��������-  ���	���
�	�-  �������� . )�	���	��  ���
����������  
$�
���	�  ����-  ���	��	�-  ��������  �  ����	�&  ���������  	�  ������  
$���
��� , ���  ��� , 	�  	��  ���
�� , ���$����
�	��  ��
�������  ���	��	�-  
(���	���
�	�- ) ��������  $�  $��	��$�  0,5/0,5 	�  �$�����	� . *����  
��	���
�	���  ������	��  ���������  ���	���
�	�-  ��������  �  $������  
�������	��  ��  �-  �������������-  ��	����  �  ����	�	��  ������		���  
�������	��  �  �����������  �	���	���  ����
�	� , ���  ����		��  
���$����
�	��  ���	��	�-  ��������  �����  -�����	��  -�������  �  	�  �����  
����  �$���	�  �������������  
�	����� .  

*�
���		��  $�  8�����
������  
��-���  	��������  ����
�����  
�������
�����&�  �  ��
��  �������  $���	���
�	��  (��	���� ) �  
����������  
(��$�� ) $��������	����  
���� , ���  ��
��������	�  $�����������		��  
���������  �  ������  ��������		�-  $��������  �����  �  $�
�����	�� .  
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ANALYSIS OF SAMPLING FOREST MENSURATION METHOD FOR 
FORMING OF FIELD SAMPLE-GAUGING PLOTS DATABASE  

 
Minkevich S.I., Kopeika I.I., Kostukevich A.I.  
Belorus State Technological University, Minsk, Belarus. 
E-mail: minkevich@mail.by. 

 
Key words: Sampling forest mensuration method. 

 
The aim of the given research is the developing of a methodic as well as 

technology of forest measurements for evaluation of some main forest stand 
mensuration and so called forest stand decoding characteristics. The results are 
supposed to be used when creating a database of field measurements (ground 
truth data) for processing of remote sensing data.  

The research is being carried out within the special programme of the 
Belarusian Republican Foundation for Fundamental Research. The programme 
aims at supporting of young researchers.  

As for the filed research some sampling methods of forest mensuration are 
being analyzed: 1) a method based on angle count plots (W. Bitterlich) 
(relascope sample plots with trees instrumental enumeration and sample plots 
without trees instrumental enumeration (L. Grosenbaugh), linear relascope 
sample plots with trees instrumental enumeration and sample plots without trees 
instrumental enumeration (L. Strand,), circular vertical sample plots (T. Hirata); 
2) a method based on measurements between trees (circular sample plots of 
variable size with a fixed number of trees, circular sample plots with «in average 
fixed number» of trees); 3) methods based on a combination of different 
measurements (combination of circular relascope sample plots with circular 
sample plots of a fixed size (L. Wensel, H. John), combination of circular 
sample plots of a fixed size with circular sample plots of a variable size (with 
fixed number of trees) (A.Z. Shvidenko, A.A. Strochinski), combination of 
circular with linear relascope sample plots (V.G. Anisochkin), etc.).  

Within the project a design of some field papers have been worked out: a 
record card for forest mensuration and decoding sample plot; enumeration 
record list and register of measurements of sample (model) trees on a sampling 
plot; record list of a field-office data processing and evaluation of a forest stand 
characteristics on sample-gauging plots.  

As a rule, a relascopic factor 1 is being used in forest inventory practice in 
our country. It goes without saying that the relascopic factor 1 is not applicable 
in ripening and maturing forests as well as in forest stands with high relative 
density. Our some intermediate results have shown that using relascopic factor 1 
in such forest stands leads to systematic as well as root-mean-square errors. The 
error values are greater then acceptance limits due to borderline effect of sample 
plots. This means that number of so called borderline trees considerably 
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increases (according to our data 2,7 times more in comparison with the 
relascopic factor 2). Recording of an arithmetical half (half and half) of such 
borderline trees does not solve the problem. We guess that distribution of 
borderline trees (questionable trees) based on the principle 0,5/0,5 is not 
justified (as it is accepted in our forest inventory practice). By means of 
checking measurements of questionable trees and measurements of the distances 
between the sample plot center and the geometrical tree center one can get the 
values to be controlled. These values are compared with critical ones. So that it 
was cleared-up that the real distribution of questionable (borderline) trees has 
chaotic character and is rather difficult to describe the distribution with a 
theoretical function.  

Some preliminary results for Negarelae forestry enterprise testify that 
potential (bonitet class) as well as actual (growing stock volume) capability of 
forests are higher then it is stated by practical forest inventory taking into 
account natural growth processes and harvesting. 
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�  �������  
�����������
�	��  $�������  	����
����  

���$������	�	��  
����	��	���������  �������	���  ��������  $�
���
�  �  
.��	��	�����-  ����	�- , 1������ , (����	�� , .41 , "�	��� .  

�  6�
�����  ��
�  $������	�  �������	��  �	��	���������  ���������� -
��������������  �������  
����  ����
������  ��
����  ('�
�����  # .8 .), 
(���	�	����  ��
����  (1���%�	��  ) .1 ., *�������  � .� ., ��	�����  . .� .). 
.�����	�����  ��
����  
�������������  6('  ��
�  ��$�
	�	�  
�	��	���������  
����  8�����
������  ����	� -�$��	���  
��-��� . *�  
����
������  �	��	���������  
����  ����
������  ��
����  ���
�������
���  
��
�  ������	� , ���  �  ����	�	��  �  ��		���  ��������  
�������������  
���	���  �  $
�%���-  ���	���-  	������	��  �������
�  1,2%, �
���-  – 3,3%, 
��������-  – 4,7%, ���	��
�-���-  – 5%. 8�  ��	���  �	�
���  ��		�-  
�	��	���������  
����  (���	�	����  ��
����  ����
�	� , ���  ���$����
�	��  
$�������  
����  $
�%���  $�  $����
���&%��  $������  $�
���	�  �  
���	����&  ��  3,1% (���	��� ) ��  19,3% (������� ). )�%��  ��$��  �
�  
	������	��  ���	� , �
�  �  ������  ��
  ���	�	  �  ���	����&  �����������		�  – 
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3,3; 7,5; 8,1%. *�  ����
������  �	��	���������  
����  8�����
������  

��-���  ��
�  $�
���	�  ��
��  �������  ��$��� , ���  ���  ��
�  $�����	�  $��  
�������  
������������� . *���������  ���
�����	��  �������	���  ������  
�
�  ��
��  ��������  $����	�	��  �  
����	��	���������		��  $�������  
(��	�����  . .� . �  �� ., 2010).  

�   ����	�  �	����	��  	����	�
�	��  �	��	���������  
����  (8�# ) 
	���
���  �  2006 ���� . !�  �����  �����	�  $������
�  
���  
���$�����	��
�	��  �	��	���������  
��	�-  ��������  �  ��$�
�����	���  
�������������-  ������� . �  2003 ����  ��
  �������	  �������	��  
�����	��� -	�������  	���	��  $�����  UNESKO/BMBF «!	����� », ���  
��$�
�����	�  ��������  $���	��  $
�%���  �
�  ���	��  ������	��  
���� . �  
2005 ����  ��
�  $��������	�  ��������������  �	��	���������  
����  
8��	�������	�����  
��	�������  ,����$�������  ) #9  �  �����-  
���������� -�����	�����  $������  ��������  
��	���  -��������  ,����$����  
«FORZA». �  2006 ����  ��
�  $������	�  �������	��  ��������������  
�	��	���������  
��	�-  	������	��  8**  «(���
���	����  
��� » �  �����-  
������ -�����	�����  $������  «'�-�	#�� » (6����  � .3 ., ������+ .+.). 
.��
��	�  ��������  ���  ����������  8**  ��
�  ���	����	�  $������  ������  
$���	�-  $
�%���� , �������	��  �����  ��������  ������
�
�  350 � . "����  
��	��	�-  
����������		� -��������		�-  $���������  ��  �	���	��  ���
���  
������  ���
���������  $�������
� . *�����	�  ���
�����	�  -�������������  
��
��
�  ����������  8** , ���$����
�	��  $
�%���  $�  ��$��  
��� , 
���������  	������	�� , ��	����	���  ������	�&  	������	�� , -��������  
�����	��
�	�� . �  ����  ��  ����  $��������	�  �	��	���������  48 930 
��������  
��	�-  ����
�  '�����������  $�����������		� -�$��	���  
�����������		���  
���-��������		���  $���$������ . �  ������������  �  
��������� , ���
�����
�  ��������������  �����%�		��  ������  �  �����  �  
�������  2,1×2,1 �� . �  �����	�-  �������  ������  ���
�����
�  ��������  
$���	��  $
�%����  ��������  12,62 � , 	�  ������-  $������
�  $�����	��  
�$���	��  ��������� , ���	����-  ��
����  �  ��
��
�  �  �� .  

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

���� . .  ������  �$���  ������ -�����	�����  �  ������� -�����	�����  
$�������  ���������	�  ��������  $������	��  8�#   ����	� . *�  ����
������  
���  �����
�	����  8�#  $������	�  �  :��������  �  ���	� -3��	�������  
��
����- . �������	��  �	����	��  8�#  ��$
�	�����	�  �  2011 ���� .  
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2Ukrainian National Forestry University, Lvov, Ukraine. 
E-mail: minkevich@mail.by, vitseha@ukr.net. 
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National forest inventory (NFI) based on statistical sampling is well 

developed in the Nordic countries, as well as Austria, Germany, USA and 
Canada.  

A forest inventory based on statistical approach has been applied for 
Mahileu region (Tolkachev L.N.), Hrodna region (Atroshchanka A.A., Pravasud 
I.I., Minkevich S.I.) forests in Belarus. A sampling forest inventory was carried 
out by the researchers of forest inventory department of BSTU in Negarelae 
experimental forestry enterprise. As a result of forest inventory in Mahileu 
region it was concluded that there are some differences in data in comparison 
with the materials from so called basis stand level forest inventory. So that the 
difference in area of pine forest stands was around 1,2%, spruce stands � 3,3%, 
birch stands � 4,7%, black alder � 5%. Based on the data analysis from Hrodna 
region forest inventory it was stated among other results that the distribution of 
forest land with respect to predominated forest tree species was found with the 
relative accuracy from 3,1% (pine forest stands) till 19,3% (oak forest stands). 
The total growing stock volume for the main tree species such as pine, spruce 
and birch was calculated with the accuracy of 3,3; 7,5; 8,1% respectively. 
Regarding some results of sampling forest inventory of Negarelae forestry 
enterprise it was noticed that the growing stock volumes of forest stands were 
higher then it is given in the forest inventory materials. A research of sampling 
method is being carried out to be used wider in forest inventory practice 
(Minkevich S. et al. 2010).  

In Ukraine the national forest inventory (NFI) was started in 2006. Early 
only some experimental inventories of forests based on statistical methods had 
been carried out. In 2003 a cooperative Ukrainian � German project called 
UNESKO/BMBF «Dnister» was completed. Within the project in field sampling 
design a net of sample plots was utilized to get reliable information regarding 
forests. In 2005 a statistical forest inventory approach was applied for 
Nishnebistrjanski forestry sub-enterprise of Transcarpathian forestry enterprise. 
The forest inventory works were carried out in line with a cooperative project 
between Ukraine and Switzerland called «FORZA» that was aimed at 
development of Transcarpathian forestry. In 2006 a statistical forest inventory 
was applied for forest stands of «Homilshanskie Lesa» within the international 
Czech � Ukrainian project «TehInLes» (Buksha I.F., Vitseha R.R.). According 



 

- 101 - 

to the methodic the total researched area was covered with a net of sample plots. 
The distance between sample plots was 350 m. The forest stand mensuration and 
silvicultural as well as ecological characteristics were taken into account and 
researched. So some relief characteristics were investigated in detail. Also forest 
land distribution on forest site types, forest stand structure, sanitary forest stand 
state, and regeneration ways was studied. At the same time a forest inventory on 
the total area as 48 930 ha of forest land of Teterivsky state forestry enterprise 
was done. Regarding the methodic, systematically distributed tracts in the net 
with the raster 2,1×2,1 km were used in field sampling design. At each tract top 
a sample plot with radius 12,62 m was inventoried where forest stand as well as 
soil and relief characteristics were carefully researched.  

There is a NFI Center in Ukraine nowadays. A NFI methodic has been 
worked out based on experience of the international forest inventory cooperative 
projects. As a result, the NFI was also carried out in Cherkassy and Ivano-
Frankovsk regions. The NFI application at the national level has been already 
planned for 2011.  
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*���
���  ������	��
�	��  ����		�-  ������  ��
�����  ��	��  ��  
���	����-  �
�  
����  +3  �����		�  �  �����  $����������&%��  ����������  
$����
���-  	������	�� , �  �����  ��������
�	���  �����%�	��  �-  ��%��  
$
�%��� . �  1928 � . �  ����	�������  
��	�������  ����	������  ��
����  
(4�$���  ������� ) ( .( . 0	����  	�  �������  $
�%���&  10,0 ��  ��
  ��
���	  
�$��	��  ��7��� , ������%��  ��  20 $�����		�-  $���	�-  $
�%���� , �  ��
�&  
����	���	��  �$������  ����� , ����$�����&%�-  ����		��  �����	��
�	��  
����  �  ������	�-  	����	�-  �������-  ;�	���
�	��  
������$� . 
'�������		��  -�������������  $��������������  �����  	������	��  ��
�  
�
���&%�� : ��$  
���  – ���	��  �	������ -�������� , '#  – ! 2, ������  I 
�����  – 8! 2>� , �������  – 110 
�� , $�
	���  – 0,9, ��	����  – II, ��$��  – 420 
� 3/�� ; II ����  – ������ , ��  �
�	�  �����
���	��� , �
�����-  �  
�$� ; 
$��
����  ������ , ��  �
�	�  $�
����� , ������
���  ����$�������  �  
������������� , 
�%�	� . 8�  ���-  $����-  ��  ���
&��	���  ��	���
�	��  
(5 13), ���
�
�  ����  $��
���� , �  	�  ��	��  - �  ������  ���� . *��  ����������  
������  �  1928 � . ���	�&  $��  ���  "�
�����  ��
  $��������	  $����  ��
����  
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����  ������  �����  3,0 �  �  �����%�	���  �  ����  $����	�-  �����  30 �� . 
"����  ���� , �  1929 � . ��
  ���
�	��  ������  ��
���� . 8���	��  �  1930 � . 	�  
5 $���	�-  $
�%���-  $�  �������  �����  $�  �	���  $������
���  �$
��	��  
����
������	��  ����� , �  ��-��	�	���  $�������  ����  $��  ������	����  
$�
����  ��  1 ��  5 
�� . 8�  7 $���	�-  $
�%���-  $������
���  �������	� -
$����$�		��  2-$����	��  �����  �  ��-��	�	���  $�������  ����  $��  $�
����  
��  3 ��  9 
��  �  �%�  	�  7 $���	�-  $
�%���-  – �������	� -$����$�		��  3-
$����	��  ����� , �����  $������  ��-��	�
��  $��  $�
����  ��  5 ��  16 
�� . 
*��
�  $������	��  ���	����
�	�-  $������  �����  	�  ���-  $���	�-  
$
�%���-  ��
��������	�  ��������	��  ��
�������  $������� .  

*������������  ���
�����	��  ��		���  ��7����  $�����
� , ���  	�  ���-  
�������-  �
��������
���  $��������	�� , �����		��  �������  	������	�� . 
�  70-
��	��  ��������  $������	���  $�������
���  -��������������  
	������	�� , ��������������  $��
�  $������	��  �$
��	��  ����
������	��  
�����  ��  $������� , $�����������  $��  ������	����  $�
����  1 ���  ($����  
5  16): ������  – 7! 3>� , ��	����  - I, $�
	���  – 0,85, ��$��  �������	�  – 337 
� 3/�� .  ����		��  	������	��  ��
�����  $�������
�	��  �
�  ��		���  �$�����  
����� .  

'�������		��  $�������
�  �
�����  �  �$����
�	��  �����  
	������	�� , �
��������������  $��
�  $������	��  �������	� -$����$�		��  
2-$����	��  �����  ������	�����  ���������  	�  $���	��  $
�%���  5  8 �  
$�����  $������  �����  - �����  1 ���  $��
�  $������  ���
�	���  ������  
��
����  �  ������  – �����  8 
��  – �����  �����  1 ��� , 	�  $��
�  �������  
���
�	���  ������ : ������  – 8! 2>� , ��	����  – I, $�
	���  – 0,85, ��$��  – 345 
� 3/�� . �	��	���	����  �������  $�����  �����  – 50 %.  

��  ���-  �����	���  $������	��  �������	� -$����$�		��  3-$����	��  
�����  	����
��  $��������	��  	������	��  ��������
���  $��
�  �����  
������	�����  ���������  $�  �-���  1-4-7, � .� . �  $�����  $������  – �����  1 
��� , ������  – �����  4 ����  �  �������  – �����  7 
��  $��
�  $������  
���
�	���  ������  �  ��$����  - 349 � 3/��  �  $�
	���  – 0,87. *��  ����  
$������	��  ��������  $�����  �����  ���$�
�  �  �����  �������  ���
�	���  
������  ��
���� . �	��	���	����  �������  $�����  �����  ��
�  ���	������ .  

�  ��  ��  �����  �
�����  ��������  $������	��  ��	����	��  ������	��  �  
������&  $��������	����  $�������	���  	������	��  ����  	�  ��	���
�	��  
$
�%���  5  13, �������  �  180-
��	��  ��������  �����  ������  1 �����  – 10! , 
$�
	���  – 1,0, �������  – 56,6 �� , ������  – 30,2 � , ��$��  – 567 � 3/�� , ���
�  
��
���-  ��������  ����  – 90,4% �  �����  7 % ��������  - 3 ���������  
��	����	���  ������	�� . 
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PREPARED GROWTH AND METHODS OF CUTTING IN SHIPOVA 
OAK WOOD 

 
Musievskaya � .� ., Musievsky � .L. 
Voronezh State Academy of Forestry Engineering, Russia. 
E-mail: musievsku@mail.ru. 

 
Key words: Shipova Oak Wood, Seed regeneration, Methods of Cutting. 

 
The problem of seed oak woods regeneration is one of the most important 

problems for Russian forests especially taking into account progressive 
degradation of field woodlands and impetuous reduction of their total area. 
Experimental project 10 ha was laid in an area of 10 ha by G.G. Unash in 1928 
in Vorontsov forestry of Voronezh region (Shipova Oak Wood). It consisted of 
20 permanent experimental areas. The aim was to prove cutting methods 
providing seed oak regeneration in main mountainous oak woods of Central 
Forest-steppe. Forest valuation features of the wood were: forest type is aise-
weed and sedge oak wood, TLU is D2, the first storey composition is 8D2>� , 
age is 110 years, fullness is 0.9, quality of locality is II, supply is 420 m3/ha. The 
second-growth forest is thin and consists of Norway maples, elms and lindens. 
The undergrowth is close and consists of European and wartybark euonymus 
and cobnut. The undergrowth was cut in all specimens except checked one 
(5 13). The second-growth forest was cut only in one specimen. In the absence 
of the crop oak acorn seeding was made with the planting bar in autumn of 
1928. Acorns were planted with 3 m between rows and 30 cm between acorns. 
Besides the heavy crop of acorns was in 1929. Since 1930 dense stripped-coupe 
fellings were made in 5 experimental areas in turn in winter with conservation of 
oak seedlings from 1 to 5 years of age under parent canopy. Selective two-stage 
cuttings were made in 7 experimental areas with conservation of oak seedlings 
from 3 to 9 years of age under the canopy. Selective tree-stage cuttings were 
made in other 7 experimental areas when oak seedlings were conserved under 
the canopy from 5 to 16 years. After final methods of cutting sufficient seedling 
quantity was recorded on all experimental areas. 

Periodic reconnaissance of the project has shown that efficient mixed oak 
woodlands have formed on all areas. At the age of 70 excellent indexes 
characterize the woodland formed after dense stripped-coupe felling of seedlings 
which are grown under parent canopy during 1 year (5 16): composition is 
7D3>� , quality of locality is I, fullness is 0,85, supply is 337 m3/ha. Given 
woodland is indicative for this method of cutting. 

Near-optimal forest valuation features are in woodland formed after 
selective two-stage cutting of parent stand on the growth plot 5 8. The first 
cutting stage was made in a year after the first heavy acorn crop. The second 
cutting stage was made in 8 years – in a year after the second heavy acorn crop. 
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Composition is 8D2>� , quality of locality is I, fullness is 0,85, supply is 345 
m3/ha. Intension of every cutting method was 50 per cent.  

Using tree-stage cutting the most efficient woodland has formed after 
parent stand cutting according to the schedule 1-4-7, in other words the first 
stage was made in a year, the second stage was made in 4 years and the third 
stage was made in 7 years after the first heavy acorn crop with the supply in 349 
m3/ha and fullness in 0.87. The third cutting stage was in phase with the second 
heavy acorn crop. Intension of every cutting method was the same. 

At the same time it ought to be noted wonderful sanitary state and high 
oak woodland efficiency over checked area 5 13 which at the age of 180 has 
10D composition of the first storey, fullness is 1.0, 30,2 m in high, supply is 567 
m3/ha, the number of business oak trees is 90,4% and only 7% of trees are of 
third sanitary state. 
 

EFFECT OF SKID TRAILS IN SELECTION AND SHELTER WOOD  
METHODS ON CANOPY, QUALITY AND QUANTITY ASPECTS OF 

TREES IN BEECH FOREST 
 
Naghdi R.1, Moradmand A.1, Mohammadi K.2 
1University of Guilan, Somehsara, 
2University of Kurdistan, Sanandaj, Iran. 
E-mail: rnaghdi@guilan.ac.ir. 
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Key words: skid trail, shelterwood method, selection cutting method, 

beech forest, northern Iran.  
 
In this research comparative studies was carried out on two silvicultural 

methods ( selective and shelterwood ) in terms of quality and quantity aspects of 
trees on 15 years old of skid trails borders. For this purpose two skid trails with 
similar topography, soil texture, slope, aspect and elevation conditions were 
chosen and the only difference between skid trails were the time of harvesting 
and trail construction. In each skid trail three belts transect of 10*100 m with 
low, medium and high traffic levels were taken. Also a control belt transect of 
10*100 m was taken 50 m a way from skid trail. The results showed that the 
quality of trees in control area were better than selective and shelter wood 
methods and also quality index of trees in selective method was significantly 
better than shelter wood  method ( P<0.01 ). The highest damages to trees were 
observed in shelter wood method and at high traffic level. Quantity assessment 
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of crown height and dominant tree heights in the studied plots showed that 
average dominant height of tree were 24.2 and 23 m for selective and shelter 
wood method, respectively. There for the results of this research showed that 
forest site productivity in selective method is higher than shelter wood method. 
Average crown height of trees in two methods were significantly different 
(P<0.05). 
 
����?������  8������ -����� -5
4���6  5���������  �  

4�8��	��  ������  �������  
 

�"&���  5 .� ., 	%*��  2 .� . 

�3)!-"3  ()6�)��)& -#�;)&$&+(8�!-"3  "-" �,(3 , �&!!(3 . 
E-mail:dmitry_nartov@mail.ru. 
 

Abstract 
In this article influence of cabins of leaving on cultivation of stands of 

trees from an ash-tree, an oak and a fur-tree is considered.  
  
	� -��/�  ����" : ���	�  ��� , �
� , �����  �-��� . 

  
����%���	��  ���	��� -�
��� -������-  ����������  �  ���$��	�-  ��$�-  


���  (! 3-4) ������  �
��	��  ������ . 2�  ����	��  	����	�  $�  ���
�����	���  
�����  �
������-  ��������  ���	�-  $����  �  �����$���  ���	���-  ������ .   
����  �	�  ���$�
�������  $��  ���	���  ���	� , �������  	�  ��-����  �  
�����
���  �
� , 	�  ������
�&���  �  �
�-� . 
 *�����  �����
�	��  	���  	���	���  �  3-4 
��  �  ���
�	���  ����  
������	� -������	������  �������
�	����  
���  ������  ������  �  �������  0,5 
� , �  �  $������&%��  $�
���  $����	�����  ���������	���	��  ��-  �������� , 
���	�  ������-  ��  �
���&%���  �����
�	��  �����  ����	���  ��� . 
�	��	���	����  �
����  (10-20%). 
 *��  �
���&%��  �����
�	�� , �����  3-4 ����  ����	�  �	����  �  �����  
�������  ��  2 � , $����
������  ���������	���	��  ����	�&%�-  �������� , 
$���������&%�-  ��
��  2 � . *��  ����  �����
�	��  	���	�&�  �-�������  ��  
��	���		���  �������  ���	� , $���������&%���  	�  ���
�	��  ��
��  4 �  ��  
���� . !
�  �����  �  �������  0,5 �  ������&���  ���  ��	���&%��  ���  ������� . 
8�  �������	��  �����  3 �  ��  ����  �  ���	�  �������  �-��  ��  �
�&  ��������  
������  	��  �  �������  0,5 �  ���-  $������&%�-  �������� . �	��	���	����  
�������  $�  ��$���  ������
���  30-40%, ����	������  $�
���  ($�
	��� ) 
�	�������  ��  0,6 - 0,7. 
 �  11-13-
��	�-  ��
��	���- , � .� . �����  4-5 
��  ��$�
	�&�  $��������  
��  ������  $������������  ��  �����  5-7 
�� . �	��	���	����  $�����  
$��������  30-50%. ��$�
	�����  �	�  ���$$����  ������� . )�	�  ������  
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����  ���
�����&���  ��  3 � , �
�  �  ���	�  - ��  2 � .. *��  ������  $��������  
�	��	���	����&  40-50% �	����  �������&���  �%�  	�  1 � .  
 *��������	��  �  $��-��	��  �����  $���������  ���-����  ������� . 
.
�����  ��������� , ���  ���  ��������  ���  	�������	�  �������  �  I ���� : ���  
�����  	���  3-5 �  - $��  $�����  $��������	��  �  6-8 �  $��  ������ , �������  
���	�  �����������		�  	���  4-6 �  �  7-9 � , �
�  - 1-3 �  5-8 � . ������  ��
��  
���$	�-  ������  �  ���	��  ������&���  ���  $������&%��  �-  �������  �  
�������  2 �  $��  $�����  $��������	�� , �  2,5-3 �  $��  ������ . !
�  �
�  - 1,5-
2,0 �  $��  $�����  $��������	��  �  2,0-2,5 $��  ������ . *�
	���  �  $�����  
$��������	��  �	�������  ��  0,5-0,6, �	��	���	����  ������
���  25-45%. 
.���  $������������  7-10 
�� . �������	��	���	���  $��������	����  �
�  

��������	��  ��
������  �������  I �����  $���$�
�������  ���������  ���
�  
$��-��	�-  ����� , �������  �����  $����������  �����  15-20 
�� . 
 *��  $��-��	�-  �����-  �����
�&�  �
�������  �  �
�  �������  �
�-� , 
��
�  �	�  �������&�  	�  ��
��  1/5 $�������  ���	�  �  	�  $������&�  �
�  
��
�� , ���  	�  5 � . +������	��  �����  �
�-��  �  ���	��  ���������  ��  2-5 � . 
 ��
�&���  ���  ��	���&%��  ���	�  �
� , �����%��  �
���  3-4 � , ���  �  
$����
����  ��� , ��	���		��  ���	�� . 2�
�  ���������&�  ����		��  �����  
���� , ��  $����
����  ��� , ���  �����	��  ������	�	�� , ���������&�  ��  
��	���	��  
&���  $������ . 
 *��-��	��  �����  $�����%�&���  �  ��������  70-80 
�� . *��  �-  
$������	��  ��
�	�  ����  ���
�	�  	�  ����������  �  �����  �������  ���-  
$���� , ��-	������  �$�
��  ����
�  ������  �  �
�-�  ���	�� . 

 
������������  ����4��������  ���������9�  �  

9����������  ������  
 
�"�/�"�#�  � .; ., ���:��#  2 .1. 
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E-mail: melnik@mgul.ac.ru. 
 

Abstract 
The article is devoted to the research of the larch natural renewal in 

Central Russia for the period of 2007-2010. It was confirmed that by growing 
the larch beyond the borders of its habitat and applying the simplest silviculture 
methods to its natural renewal, it is possible to achieve an increase in the areas 
covered with this species. 

 
	� -��/�  ����" : ��������		��  �����	��
�	�� , 
�����		��� , 

;�	���
�	��  +����� . 
 

2�������		��  �����	��
�	��  
���  – $������  ��������	��  	�����  
$���
�	��  
���  ��������		��  $���� . �����	�����
�	��  $�������  
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�$��������&�  ���
����������  ���	�����&  �  
��� , ����$�����&�  
$�����	����  ���  ��%�������	�� , �  �
�������
�	�  �  $�����	����  
$�
�����	��  �� . !
�  
��������  $�������$�		��  �	���	��  �����  �����	��  
���
����  �����	��
�	��  
��� .  

;�
�&  ������  ��
����� : �����	��  �  ���	��  ��$��	����  
��������		���  �����	��
�	��  
�����		���  �  ;�	���
�	��  +����� . 

#�����		���  ��
�����  ��		��  �	�������	��� , 
�������  
	������	��  �  ��$����  �����  1000 � 3/�� , ���  �  2 ����  $��������  
$��������	����  ����	�-  ������	�-  $���� . �  $��
��	��  �����  �  
����������  ��
����  $
�%���  	������	��  
�����		���  �	�����
�	�  
�����%�&��� , $�  $����	�  �	���	��  ��
�  ��
����  ����  $�����  $��  

���������	��
�	�� . 

�  8���
�����  
��	��  ����  <�
��������  ����	� -�$��	���  
��-���  
�$�
��  	������	��  
�����		���  $�������
�	�  �����  ���������  ��%��  
$
�%���&  8,2 �� ., �����	���  �  	���
�  70--  �����  XIX ���� . "  	��  
$������&�  �������  2001-2008 �� . ��%��  $
�%���&  15,8 �� . 

)�	��	��  ��7�����  ���
�����	��  ��
�
���  $�����		��  $���	��  
$
�%���  (*** ) �8 -1, ��
���	�  ���	��  2007 � . 	�  �������  2002 � . �  ��  39. 
'�$  
����������
�	�-  ��
����  $������  ������  (� 2). +�����  ***  20×50 �  
���$�
���	�  �  . -,  	�$���
�	��  ��  ������	�����  	������	�� . *�����  
�����  �
�  ��$�
	�	�  �  2007 � ., $�����	��  $������	�  ���	�&  2009 � . 

��
�����	����  ����	��
�	� , ���  �������
�	��  �������  
�����		���  
	�  10 ��� . �� /��  $��������  �������
�	�  �������  ���	�  �  �
�  �  ������
���  
62 ��� . �� /�� . .���	��  �	���	��  �������  
�����		���  �  2007 � . – 21,6 ��� . 
�� /�� . �  18,7 ��� . �� /��  �  2009 � . 8����
����  ��$��  
�����		���  
	��
&������  	�  �������-  �  	����
����  ��  �������� .  ��
���	��  �������  

����			���  	�  �����  $
�%����  �������  �  	�$�����	��  $�������  
����
�	��  �������  ����  $������ . !�
�  �������  
�����		���  �  �������  
��
��	���  	�  ����  ***  ��
�  3 ���	���  �  2007 � . �  2 ���	���  �  2009 � . 

#�����		���  ����������  ����  $������ , ��	���  �  �������  ��
��	���  
	��
&������  ��	��	���  �  ���
���	�&  ��
�  
�����		�-  $���� , �  ��	��	��  
������ . 8��
�������  �	�����
�	��  ��$���	��  ��  �������  ���	� , ���  
�����	�  $�����  �����  �  $�����	���  ��  ����	���		��  �&��� . 

������  ��7���  ���
�����	��  $���	��  $
�%���  (** ) �8 -2, ��
���	�  
���	��  2010 � . 	�  �������  2001 � . �  ��  37 8���
�����  
��	��  ���� . �  
2002� . �����  ��
�  �����	�  
��	��  ��
�����  �
� . **  ��������  5×50 � , 
���$�
���	�  �  ������	��  	�$���
�	��  ��  ������	�����  	������	��  	�  
�������	��  110 � . 

+���
�����  ������  $�����
� , ���  �������  
�����		���  ����	�����  ��  
15,2 ��  2,4 ��� .�� /��  (�������	��  150 � ), $��
�  ����  ����  ������  $���	��  
�����  $�������
� , 	�  �������&���  �����$
���  �$
���  ��  ��	��  ������� . 
!�
�  �������  
�����		���  ��  2--  ���	��  �  ��	��� .  
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'�����  ��7��  �  *�������  
��	�������  	�  ��$���  ����������  
��
���� , ��
���	  ���	��  2010 	�  �������  1999 � . �  �� . 148. ������	����  
	������	��  �����  �������  130 
�� , ��%�&  $
�%���  14,7 �� . '�$  

����������
�	�-  ��
����  �
��	��  ������  (. 3). 8�  ��7����  ���
�����
���  

�	���	��  ����	��  $
�%����  ��������  5×5 � , �����  15 �  �  ������	��  
	�$���
�	��  ��  ������	�����  	������	�� .  

.��
��	�  $�
���		��  ����
������  	�  $����-  ���-  $
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The common cockchafer (Melolontha melolontha L.) and the forest 

cockchafer (Melolontha hippocastani Fabricius) are the most dangerous insect 
pests of Polish forests. The area of mass incidence of cockchafers increases with 
every next swarming to increase the area of their occurrence by nearly 100 times 
over the last twenty years. The causes of pest outbreaks are difficult to be 
defined. They are to be sought in land history and the past land management. 
This situation may have been caused by the abandoning of the use of plant 
protection agents, as well as by the increased, by the end of the 1980s and at the 
beginning of the 1990s, area of wastelands becoming a favourable habitat for 
depositing eggs by cockchafers females. Sometimes the responsibility of mass 
incidence of cockchafers are on forest management which abandons complete 
soil preparation in forest plantations, departs from the large-scale clear-cutting 
system, carries out intensive conversion of species structure (monocultures)  on 
a reach forest sites and increases the proportion of broadleaved tree species in 
stands. All these silvicultural treatments, particularly the choice of a cutting 
system (directed towards increasing the use of complex cutting systems (group, 
shelterwood and stepweise cutting), affect the ecoclimate of the forest floor 
environment and attractiveness of the food base for cockchafers in all phases of 
their development.  

The aim of the study was to recognise the ecological conditions in forest 
stands and plantations in which cockchafer grubs occurred.  

The studies were conducted in so-called primary outbreak centres in the 
Narol, Lubaczów, Ostrowiec Cwietokrzyski and Smardzewice Forest Districts. 
The tasks on nineteen randomly selected plots (with three measurements and 
observations made on each plot) included: assessment of tree crown 
transparency in the stands in different age classes and habitats using a fisheye 
lens camera, vegetation surveys (phytosociological relevés), assessment of grub 
colonisation of soil (1x0.5x0.5m pits). On six selected plots soil microclimate 
data recorders (each recorder outfitted with three measurement sensors) were 
additionally installed at a depth of grub feeding to measure soil temperature and 
humidity throughout the growing season. The scope of the research works was 
extended on autumn surveys of grub colonisation of soil carried out in the years 
2008 and 2009 in the Narol and Lubaczów Forest Districts.  

The obtained results showed that the occurrence of cockchafer grubs in 
the soils of forest ecosystems, hence the choice of a habitat for depositing eggs 
by cockchafer females, was affected neither by light penetration through the 
canopy of a stand (p=0.01) nor species diversity of the forest floor vegetation. In 
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spite of the general opinion about mass incidence of grubs in the soils under 
thinned stands, the grubs often fed in very dense beech and beech-hornbeam 
stands with no herb layer. The preliminary results did not confirm significant 
differences in soil microclimatic conditions in the stands in which grubs 
occurred and in those in which they were not detected.  

The analysis of data of soil colonisation by grubs obtained from the Narol 
and Lubaczów Forest Districts allowed for the statement that cockchafer females 
preferred broadleaved forest habitats (2.1 grubs per control pit, on average) for 
egg deposition (or grub survival in those habitats was higher) to poorer 
coniferous forest habitats (1.8 grubs per control pit, on average).  
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On June, 28, 2007 during its 31 session in Christ Church (New Zealand) 

the UNESCO World Hertige Committee decided to include the Ukrainian-
Slovakia «Beech virgin forests of the Carpathians» to the list of objects of 
World natural inheritance. The Ukrainian-Slovakia «The Primeval Beech 
Forests of the Carpathians» occupy an area of 77.972 h� , of which 29.279 ha are 
a reserved area centre, and 48.693 h�  - a buffer area. In Ukrainian Carpathians 
most area of «The Primeval Beech Forests of the Carpathians» which perfectly 
fit the criteria for this forest type is located in the biospheric park (14 592 h� ) of 
Carpathians, this is 37,7 % off the area of the virgin forests of  Fagus silvatica 
on Ukraine.  

«The Primeval Beech Forests of the Carpathians» are a transnational 
object, which consists of ten separate areas which are located along 185 km: 
from the Chornogorskoy range in Ukraine to the Bukovskie Vrkhy mountians 
and Vigorlat in Slovakia.  
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Ukraine has in total 38 680 ha of Virgin Beech Forest. The largest 
concentration of «The Primeval Beech Forests of the Carpathians» is located 
within the Poloninskoy range (13 500 h� ), the smallest - in Vulkaniches 
Carpathians (154 h� ). Considerable areas of the virgin forests are located in such 
mountain regions as: Svydovets (11 240 h� ), Gorgany (6 094 h� ), Chornogora (4 
092 h� ) and Marmarosh (3 600 h� ). The most of «The Primeval Beech Forests 
of the Carpathians» are found below an altitude of 1000m above sea level and 
partly within heights of 1000-1400 m above sea level. At 1400m above sea level 
«The Primeval Beech Forests of the Carpathians» reach their highest altitudes 
and mostly can be found on slopes of 20-30°.  

The Primeval Beech Forests are mainly clean in composition. However on 
considerable areas Fagus sylvatica (L.) mixes with Picea abies (L.) Karst, Abies 
alba (Mil.), Acer Pseudoplatanus (L.) and other tree species. 

The Primeval Beech – Forests of the Carpathians» – are a habitat for 
many endemic, rare and threatened species and also have extraordinarily 
important aesthetic and recreational values. From the scientific point of view 
they present a unique research object to study the history of development of 
vegetational cover in the holocoenotic period. Their structural organization, 
dynamics of dissimilation, initiated by elemental events, present favourable 
conditions for the safety of biotoc diversity and can be a virtual model for 
permanent forest management and necessary precondition for the conduct of 
forestry on the natural beginnings. Therefore «The Primeval Beech Forests of 
the Carpathians» should be the objects of more detailed forestry and 
bioenvironmental researches. 
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At the time of an intense computerisation in all aspects of activity in a 

forestry geoinformation technologies (GIS - technologies) are widely used. They 
not only help facilitate cartographical and stock-taking work, but also analyse 
the data concerning the condition of woods, their use as well as predict the 
possible consequences of woodcutting activity and monitor environmental 
threats. Moreover modern GIS-TECHNOLOGIES can be used in protecting 
woods from illegal cutting. 

By protecting woods from illegal cutting we mean the co-ordinated work 
of the state bodies that take care of woods and are engaged in prevention of 
illegal cutting (by monitoring the woods and estimating the risk of illegal 
cutting) and stopping them. Thus monitoring of woods includes stock-taking 
work and constant supervision over forest plots which are most subject to risk of 
illegal cutting. Supervision includes patrolling of such sites and organising 
permanent check-points to trace the transportation of wood.  

Three problems of organising wood protection activities can be solved by 
means of GIS-TECHNOLOGIES. The first problem deals with mapping  a 
walking route to patrol the forest plots which are most likely to suffer from 
illegal cutting. The second problem is optimisation of the route for patrols that 
make use of vehicles (cars, motorcycles). The third problem is substantiation of  
location of  regular check-points depending on the concentration of zones most 
subject to illegal cutting and on the transport infrastructure in a particular forest 
area. 

The former  two problems are reduced to a direct-sales representative 
task, which can be solved by means of geoinformation system ArcView GIS in 
two ways. First, using module «Network Analyst», allowing to calculate and 
map optimum routes between the set points. Second,  using other applications 
working on the basis of set co-ordinates, obtained by means of ArcView GIS.  

Identifying the location of check-points means identifying location of  
sites most subject to illegal cutting with the use of ArcView GIS on the basis of 
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methods worked out by the author. Visual representation of plots most subject to 
illegal cuttings (high risk; degree 3to 4) gives an opportunity to estimate the 
concentration of zones most attractive to illegal cutters. The analysis of location 
of such zones as well as the analyses of transport infrastructure of a forestry 
provide a well grounded approach to check-points locations. 

Thus, application of GIS-TECHNOLOGIES, ArcView GIS in particular, 
makes wood protection activities transparent, well co-ordinated and more 
effective. It also saves time and money while processing and analysing 
cartographical data and excludes the influence of the human factor. Probation of 
GIS-TECHNOLOGIES proved their high effectiveness for the organisation of 
protection of woods from illegal cutting for leaseholder of forest plots in 
Kostroma and Yaroslavl areas. 
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���	���	�&  ����%���  $�������  �  �  �����  ������		���  $�������  ���	�  
���	�  	�  �
� . 

'  �  �  
  �  �  �  1 
!�		�� , -����������&%��  ��7����  ���
�����	��  

5  
**  

55  �� ., 
����
  

*����-����	��  
	������	��  

������� , 

��  

.�����  
 

"�
 -��  
����	�-  

$�
�� , �� . 

S ��% . 
����	�-  
$�
�� , ��  

1 "� .39, ��� .14 

���������		��  

116 7. 32+6 10 0,02  
2 "� .24, ��� .2 131 8. 22+6+2          10 0,02  
3 "� .30, ��� .6 136 6. 1236+2 10 0,02  
4 "� .22, ��� .4 136 7. 32 10 0,02  
5 "� .28, ��� .9 

2�������		��  

116 7. 32+6 10 0,02 
6 "� .35, ��� .6 126 6. 3216 10 0,02  
7 "� .6,   ��� .3 133 7. 32+6+2          10 0,02  
8 "� .43, ��� .16 136 8. 1216 10 0,02  

���$� : 80 0,16  
 
 #��������������  1962-1964 �� . ������	����
���  �  $�����  $����  
�������
�	� -�������	��  �����  ��������  �  ����	��  17% ��  ��$���  �
�  
55� 3 �  �� . )�	���  	������  ������
���  �������  ��
��� . ������  ���
�	�  
$
���	���%�-  ����		����  �
�  ��������		���  �����	��
�	��  ���	�  
������	����
���  «��	� » (	�  ��
��  10-20 � . �  �������� ), 	�  ���  
	��
���%��  ��	���
������  $���� , ���  	�  $������������
��� , ���	�  ���  �  
	�  �����	��
�
��� . ������  �  ���  $������	��  �������
�	� -�������	�-  
�����  �$����������
�  �
����	�&  ���
��������-  ��
����  �
�  $�������  
�
�  �  ����  ��-���  ����
�	�-  ��������  �
�  �������  �����  �  $����� . 
!�		�� , -����������&%��   ��7����  ���
�����	��  $�������
�	�  �  ���
 . 1.  

'  �  �  
  �  �  �  2 
 ����	�		��  ��		��  ��������		���  �����	��
�	��  �
�  

*����-����	��  	������	��  
���������		��  2�������		��  

������ , 
�  

"�
 -��  
	�  1 �� , 

�� . 

.���	��  ������ , 
�  

"�
 -��  
	�  1 �� , 

�� . 

.���	��  
8 , � . 1 , 
��  8 , � . 1 , 
��  

<0,5 425 0,45 6 <0,5 500 0,4 7 
0,6-1,5 588 1,11 10 0,6-1,5 1050 1,14 13 
>1,5 1363 2,84 20 >1,5 1125 2,85 21 

.���	���� . �	���	��  1,98 15 .���	���� . �	���	��  1,72 15 
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��  	�  
����	�-  $
�%����-  �
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����  1,5 � ). *�  ������  ���$$�  �����  ������
���  $�  ���  	����
��  
-�������	�-  ����	�-  ������ , �  ������-  �$����
�
��  �������  �  ������  �  
���	����&  ��  0,1� . 

*��  $�
����  ���-  ����������  ���	�  $�����������  ��
���  
��������		��  �����	��
�	��  �
� . �	����  �����������  ��� .  �
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 Investigations was carried out on the territory of Nikolskaya forest estate, 
which situated in north-east of Moscow region. Since 60-ies years of XX 
century it was applied a sampling by selection felling over there, and this 
promote strengthening of spruce position and it’s going out to the first story.  
 Selection felling in pine stands on the territory of Nikolskaya forest estate 
was planned with regard to even-aged stands to move them up to all-aged 
stands. There were quite positive goals persecuted. However selection felling by 
their character destined for all-aged forest. And their destination for even-aged 
stands in Nikolskaya forest estate reduces the productivity, let alone their move 
up to all-aged forest. Instead of natural pine regeneration it was given a course 
to natural spruce renewal in pine forest sparse after felling. Spruce began to take 
pine’s position very firmly. Besides, during selection felling (this was lead with 
high intensity) the best trunks were removed.  At the same time stagnation trees 
leaves, birch additive didn’t cut. These condition leads to sharp reduction of 
volume stand in many parts forest, to decrease of current increment and neatly 
expressed process of succession of pine by spruce.   
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Table 1 
Characteristic of investigation subject  

5   Compartment, 
stratum 

Forest 
origin 

Age, 
years 

Composition 
 

Number of 
accounting 

stripes 

Area of 
accountin
g stripes, 

ha 
1 Comp. 39, str. 14 

Artificial 

116 7. 32+6 10 0,02  
2 Comp. 24, str. 2 131 8. 22+6+2          10 0,02  
3 Comp. 30, str. 6 136 6. 1236+2 10 0,02  
4 Comp. 22, str. 4 136 7. 32 10 0,02  
5 Comp. 28, str. 9 

Natural 

116 7. 32+6 10 0,02 
6 Comp. 35, str. 6 126 6. 3216 10 0,02  
7 Comp. 6, str. 3 133 7. 32+6+2          10 0,02  
8 Comp. 43, str. 16 136 8. 1216 10 0,02  

Total:  80 0,16  
 
 In forest husbandry of years 1962-1964 there was recommended in first 
series of selection felling to cut on average 17% of volume standing or 55 m3 per 
hectare. But quite often there were much more trees cut.  It was recommended to 
leave a “holes” not more than 10-20 meters diameter around abundantly 
fructiferous seed plants for natural pine regeneration, but without appropriate 
soil scarification (this was not provided) pine so didn’t reproduce. At the same 
time selection felling promote improvement of ecology conditions for spruce 
renewal and even going out of single trees from second story to the first. Data 
which characterize investigation objects shows in Table 1.  
 Account of natural regeneration was carried out on the whole pine stratum 
by enumerative method. Enumeration made on account areas 10 meters length 
and 2 meters width, there were founded with 10 meters measuring tape in 
diagonal direction of stratum. On each account area separately it was made 
enumeration of viability natural spruce regeneration by groups of heights (before 
0,5 meter, 0,6-1,5 meter, higher than 1,5 meter). In each group of heights we 
measured three most typical account tree, estimate age and height accurate to 0,1 
meter.   

T a b l e 2 
Average data of natural spruce regeneration 

Forest origin 
Artificial Natural 

Height, 
meters 

Amount 
per 1 

hectare  

Average Height, 
meters 

Amount 
per 1 

hectare 

Average 
8 , meters 1 , years 8 , meters 1 , years 

<0,5 425 0,45 6 <0,5 500 0,4 7 
0,6-1,5 588 1,11 10 0,6-1,5 1050 1,14 13 
>1,5 1363 2,84 20 >1,5 1125 2,85 21 

Weight-average: 1,98 15 Weight-average: 1,72 15 
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 Under the canopy layer of all pine stands it is present only natural 
regeneration of spruce. Conditions for pine regeneration are absent. Table 2 
shows that irrespective of pine stands origin, large young growth of spruce are 
dominate as a rule, and weight-average age on the whole is 15 years (maximum 
registered age – 20-23 years). Consequently, planning of selection felling come 
a reason of strengthening spruce position together with total absent of pine in 
composition of natural regeneration in the same time. Judging by existing of  
young growth, the process of natural  settlement of spruce still not finish. 
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Abstract 
The data about the main directions of reforestation in Buzulukskij bor is 

cited in this work. Two main ways of reforestation are suggested here based on 
typological peculiarities of oak forests of Buzulukskij bor and zoning of the 
national park territory. 
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�%��� , ��	����  
���������  	�  ����������  �������  
���-��������		���  $���$������  
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�����������&%��  ���
���������  $�����	�����  ���� . !�		�&  ���$$�  
��$��  
���  � .8 . .������  �$���
  ���  ��$�  ���	���� , ��	��������  
�����		�-  �  ���	����� . *�  ���  �
���� , ���  �����	���  ���	�  ��  ���-  ���� , 
���  �	  �����  �����  	���������  ��  ���� , ��������  
�  	������	��  ������-  
�
�  	����-  �
�����  ��	�����  [3]. 
 '����  ������� , ��-���  ��  ��$�
��������-  �����		�����  ������  
6���
�������  ����  �  �����������  �  �������		��  ��	�����	���  ����������  
	����	�
�	���  $���� , ���	�  $���
�����  2 ��	��	�-  	�$���
�	��  

������$�����������  �  ��		��  �������
�	��  
������� . 
 *�����  	�$���
�	��  �����	�  �  ��-��	�	���  ������  ���  
����������
�	��  ���
���������  ���	���  � , �����������		� , �����  
��	��	��  ��
�&  ������	��
�	��  ��
����  $�����  – ����  �  ����		�-  ��$�-  

��� , ��������  ��
�&���  �������  	����	��  �  $����		�� . ������	�  ���  
�����	��  
��	�-  ��
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�	��  ����  $�  
$�
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����$������  ��  �����  �-���  �  ��
��	���-  ��  
��������	��  �$�
���  
	������	�� . 
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Abstract 
Organizational actions on acceptance of Brest and Gomel regional 

executive committees of decisions on padding excretion of especially protective 
sites in borders of forest fund of republican landscape reserve «Medium 
Pripyat» are carried out. 

 
	� -��/�  ����" : ���$��
���	����  
�	���
�	��  �����	��  

«.���	��  *��$��� », �����  ��%��	��  �������  
��� , "���	��  �	��� , 	���	��  
�	���	�� . 

 
*����	��
�	���  .�����  ��	������  +��$��
���  6�
�����  ��  19 �&
�  

1999 � . 5  1105 	�  ����������  *�	����� , #�	�	������ , .��
�	�����  
����	��  6��������  ��
����  �  /������������  ����	�  (���
�����  ��
����  
��������	  ���$��
���	����  
�	���
�	��  �����	��  «.���	��  *��$��� ». 
*
�%���  
��	���  
�	��  �����	���  – 56658,7 ��  (62,6% ��%��  $
�%��� ). 8�  
����������  6��������  ��
����  �  ����	��  (����������		�-  

���-��������		�-  �������	��  	�-������  47777,7 �� , ��  	�-   �  
#�	�	�����  
��-���  – 23977,0 �� ; *�	����  
��-���  – 772,7 �� , .��
�	����  

��-���  – 23028,0 �� ; 	�  ����������  (���
�����  ��
����  �  �����	��  
��
&��	�  8881,0 �� , ��  	�-  6189,0 ��  $��	��
����  /������������  

��-��� , 2692,0 ��  – =#)9  #��������  8����	�
�	���  $����  
«*��$������ ».  

�  2005-2008 �� . �  �����-  $������  (=3 -*+))8  5  48429 «.����	��  
��
����  �
�  �����������  
�	����	�����	��  �������  �-��	����-  ���	� -
��
��	�-  ������  �  6�
��������  *�
����  ($�����	��  �

�����	����  �-  
�$���
�	��  �  �������	������	��  $�������  ���
�$�
�����	�� )» 	�  
����������  �����	���  «.���	��  *��$��� » $������	�  	����	��  
���
�����	��  ����
�  
��	���  
�	��  �  ��
�&  ����
�	��  	����
��  ��		�-  �  
��	���	��  ���
����������  �  �����$��������  ���	��������  
��	�-  
����%����  �  ����������  �
�  	�-  ���$
����  $�������-��		�-  
����$������ , 	�$���
�		�-  	�  ��-��	�	��  ��������  ����	�  
������	�������� .  

8����
��  �	������  $�����	��  ��7����  �����������	� : �  �$�
�-  
����		�-  -���	� -������
�����		�-  �  ������
�����		�-  
���- , 
��
�&%�-��  �������  �����	��  �  $���������	��  ���$
����  ��$��	�-  
	�����
�	�-  ����� ; �  $����		�-  
���- ; �  �����		�-  �������������	�-  
��
��
�����		�-  	������	��-  �  ��������  ������
�����		�-  $����  �  
�������  ����������  �  $������� ; �  ��
��	�-  �������-  �  $������&%��  �  
	��  ����
���		�-  
���-  $����  *��$���  �  ��  $������� ; �  ��������		�-  
�������-  �  ��������-  �  �������  ���$
�����  ���	��  �  ���
����	��  

���  
�  
��	� ; 

6�
���	����  �����  ��		�-  ��������  ��	������  �  ���������  ),  
«)����  �-��	�����  �����  �����	���� » �  ������������  �  *�
���	���  �  
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�����	��� . )�	���  ��  $��������  10 
��  �  ����	��  ���  �������	��  	����
�  
	���-��������  $�  ����	�	�&  �������&%���  *�
���	�� , $����
���  ��
�  
����
�	�  	����  ������� , -����������&%����  �������  ����	��  
������	�������� , ��
�&%����  �������  �����	��  �����-  �  �-��	����-  
�����	�-  �  �����	�� , 	�  ��
&��		��  �  �$����  ),  $�  *�
���	�& .  

�  ��
�-  $��	����  ���
�����		���  ����	��  $�  $�����	�&  
��-��		����  ���
����������  �  
�	���
�	���  ���	��������  $�����	�-  
���$
�����  �  6�
��������  *�
����  $��  $������	��  
�������������  �  
����	��  
���-��������		�-  ����$������  �  ��	���������  
��	���  
-��������  +��$��
���  6�
�����  $������	�  ����%�	��  $�  ��		���  ��$���� . 
*�  ����
������  ����%�	��  $���
���	�  ���%�������  ����	������		��  
����$������  $�  $��	���&  ��
��$�
������  ����	��  �  ��$�
	���
�	��  
����
�	��  �����  ��%��	�-  ��������  
��� . +�����	����	�  $��������  
����
�	��  ��������  
��	�-  ����
�  �  �����	���  �
���&%��  ���������  
), :  

1. �8"!#-(  $�!"  !  )"$(8(�,  �� -(;  (  )";& 35(;!3  '&  2+�&.&1 
(!8�.)&0�)(3   (-(;  6(0&#)*;  (   (-&�"!#25(;  �"!#�)(1 . 

)�	��  ��  ���	����-  ����$������  $�  �-��	�  �����	�-  �  �����	��  
��
�����  ��-��	�	��  �-  ����  �����	�� . .�-��	�	��  ��
���	����  
�����$�������  ���������  ��		�-  ����������  �������  ��  -��������  

���-��������		��  �����
�	���� . �  �����  �  ����  	���-����  ������  
$��-��  �  ����	�&  
���-��������		�-  ����� , �
�  ����  ��
�  ����	�  
$��������  �����  ��������  �  �-��	������  ������  �����	��  �  �����	�-  
��		�&  ��������&  ), . �  	��  ���
�  	�  ���  ������� , 	�  ������-  
��	�����	�  �-��	�����  ���� , �  ��
���  �� , ���  ������	�  	����
��  
���	��$����	��  $�$�
����  10 �����  �����	��  �  14 �����  �����	�-  
"���	��  "	���  +��$��
���  6�
����� .  

�  ��
�� , $
�%���  �������� , �������  ������	����	�  $������	��  
),  ��		��  ���������  	�  ����������  �����	���  «.���	��  *��$��� » 
�������
�  648,8 ��  (1,1% 
��	���  
�	�� ), �  � .� . 	�  ����������  6��������  
��
����  – 529,9 ��  (1,1%); 	�  ����������  (���
�����  ��
����  – 118,9 ��  
(1,3%). 

2. �8"!#-(  $�!"  )"28)&+& .)"8�)(3  
*�  ����
������  $������		�-  	�  ����������  
��	���  
�	��  �  

���	���-  �����	���  �$����
�	�-  	���	�-  ���
�����	��  �����$��������  �  
���
����������  ���	��������  
��	�-  ����
�  ��
�  $������	�  ��	�����	��  

��	��  ����������  $�  ����	&  ������	�������� . ;�		����  ����  �
�  �	���  
�������  
���  �
�  $�������	��  ������	��������  �$����
�
���  $�  	�
���&  
(�
�  ���������& ) ��
����  �
�  
��������	��  ����������-  ���$
�����  
�������  ���$�	�  ���	��������  – $�  ���	�������&  �����$��  �  ������  

�	���
�	��  $�������		����  ������� . +���  ��������  ��
�  $������	�  
���������  ���  	��������-  «�
&����-  �����$�� » �  «$���	���
�	�  
�
&����-  �����$�� » – ������� , -����������&%����  $�����		��  ����	��  
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���
����������  �  �����$��������  ���	��������  �  $���	��	���		��  �
�  
��-��	�	��  �  $�
	��  ��7���  ��%�����&%���  ��������  ���	�������� . 
)�%��  $
�%���  ����-  ��������  �  ���	���-  
��	���  
�	��  �����	���  
�������
�  2961,1 ��  (5,2%). 6�
����  �����  ��		�-  ��������  (2415,4 ��  �
�  
81,6%) �  -���  $������	��  
�������������  ���  ��
�  $������	�  ���
��	��  
���������  ), . )���������  �������  ��
�  �%���
�	�  $���	�
�������	�  �  
��
�  ����	�  ������	������  $������	��  ),  «������  
���  	���	���  
�	���	�� » 	�  $
�%���  206,9 �� . *������	��  ),  �  ����	���	��  
-��������		��  �����
�	����  �  �-  $����
�-  	���-�����  �
�  ��-��	�	��  �  
$�
	��  ��7���  ��%�����&%���  ��������  ���	��������  ���
��	�-  
��	�-  
��������� , �����	��  ��
����  �
�  ���$�����������  ����� , ��-��	�	��  
��	����������  
�	��  ��������		�-  
����  *�
���� , ��$�
�����	��  ��		�-  
$�����	�-  ��7�����  �
�  ���
�����	��  �  	���	�-  ��
�- . 

+���	����  6���������  ��
��$�
����  ��  18.06.2009 5 482 «)  
$�������  
����  ��  ��	��  ���������  ��%��	����  �  �����& , ����
�	��  �����  
��%��	�-  ��������  
��� » �  (���
������  ��
��$�
����  ��  14.08.2009 5 762 
«)  ����
�	��  �����  ��%��	�-  ��������  
��� » $������	�  ����
�	��  
��������  
��	�-  ����
�  �  �����	���  �
���&%��  ���������  ), :  

– �������  
���  �  	�
�����  �����-  �  	�-���%�-��  $��  �������  
�����	���	��  ����-  �����	�-  �  ���������%�-  �����	��  	�  $
�%���  648,8 
�� ; 

– �������  
���  	���	���  �	���	��  	�  $
�%���  206,9 �� . 
"����  ���� , $�������
�	�  $���
���	��  $�  ����	�	�&  �  

��$�
	�	�&  �������&%���  *�
���	��  �  �����	���  «.���	��  *��$��� » �  
��	���	��  ����	��  
��	���  -��������  �  ����
�  
��	���  
�	��  �����	��� .  

+������	��  ����	���	��  �  ��$����� , 	�$���
�		�-  	�  $�����	��  
��-��		����  ���
����������  �  
�	���
�	���  ���	��������  $�����	�-  
���$
�����  ))*' , 	�  �-���%��  �  $�����������  �  ��	��  	��	���		���  
����	���	����  �  ��$������ , 	�  ��
�����  	�����	���  *�
���	��  �  
��	����	��  ))*'  �  $�������-��		���  ����	�����
�����  �  ��
�� . 
 
���8���  ��	�����
	9��  ������4������  5���1�  � -5 

����	 -1�����  ��  4��������4�����  �����6  
>	�������  
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Abstract 
Results of fieldwork inventory and natural estimation of biological 

diversity, presence of rare and protected species of plants and animals of Red 
book and especially valuable forest communities on separate sites in zone of 
reconstruction of highway of M5 Minsk-Gomel are given in the article. The 
consequences of reconstruction and future exploitation of highway M5 Minsk-
Gomel were described.  

 
	� -��/�  ����" : ��������
�	��  ����������  � 5 ��	�� -(���
� , 

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

 
*���
���  $��
�������  �����������  ������������
��  	�  

$�������	��  ����������  $����������  �  $��
��	��  ����  ���  ��
���&  
�����
�	����  �  �����  �  ���	��  ������  $����  �������	�$���� , ���������  
�	
�����������  ����� , ����	�	���  ��-	�
����  �-  �������	�� . 
�����������  	�  �������
�	��  �  �����	��  ���  ��
���������  ���  
�	���
�����	��  	������	��  �
��	��  ������ , ���  �������&���  
�������		��  �

���  ������  �  $��
���������  �	�������  ��$������&%�-  

������� , ���
���&%�-��  �  ����
�����  ������	�	�� , ���	�
�������  
����������	�� , ���
����  ��������  �����	��  ����& , ���������  �  $����� . 
+�������  �	
�����������  �����  ��$�����������  �	������	���  
��������		��  �������
�	���� , ����	�&���  ������  �����  �  $�
���  ������  
�  	�  $������&%�-  $
�%���- . �  ������	��  �  ��-	���		���  	���������  
���  �$����������  �	���	�&  ������������  $�$�
����  ����-  ����	�����  �  
�-  ����%���� , ������  �����
�	����  ��������� .  

�  �����  �  ����	���������  ��������
�	��  ������  � -5 ��	�� -(���
�  
$������	�  	����	��  ���
�����	��  
��	�-  ���������  	�  �������-  65-93 �  
106-131 �� . *�
����  
���  ����	��  100 ������  $�  �$�����  ��������  
��� , 
$������&%�-  �  ���$��
���	����  �����������  $�  ���  �����	�  ��  ������ , 
$������������  ���������  ),  «*�
���  
��� , $������&%��  �  
���$��
���	����  ��������
�	��  ������� ». *������  ��7������  
���
�����	��  �  $����
�-  
��	���  
�	��  ��
�  �����	�  �������  
��� , 
�-���%��  �  200-�������&  ��	�  ���
�  ����������  ($�  100 �  �  ����-  
�����	 ). #���$�������  $
�%���  �������
�  738,1 ��  �
�  92,9% ���  ��%��  
$
�%��� . ,	���	��  ��
����  �����  
��	�-  ����%����  �  ����  ��	�  �  
$�������	��  ������	��������  ���	�������  ���  �����		��  – 37,4% �  
�������  – 31,4%. 8�����  �	���	��  ���&�  5,4%, ��	�����
�	�  	�����  – 
20,0%; ���	�  �������  – 5,0%, ���
&����
�	�  �������  – �����  1,3% 
��	�-  
����%���� .  

�  ����	�  ����	��������  ����������  �  ���	���-  
��	���  
�	��  
����
�	�  �  �$���	�  5 $�$�
����  3 �����  �����	�� , ��
&��		�-  �  
"���	�&  "	���  +��$��
���  6�
����� , $��
���%��  �������  �-��	� : 
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,���	��  �
��	�	��	��  Dentaria bulbifera (2 $�$�
���� ); 6���	��  
����	���		��  Huperzia selago (1 $�$�
���� );  #��  ��������  (������� ) 
Allium ursinum (2 $�$�
���� ). '����  �$���	�  $�$�
����  7 �����  �����	�� , 
��
&��		�-  �  "���	�&  "	���  +��$��
���  6�
����� , 	����&%����  �  
$��
�
����������  �-��	� : *���	��	���  �
������	��  Hepatica nobilis;  
*������
  ���������  Pulsatilla patens;  9�-
����  $�
��  Corydalis cava; 
"�
���
����  $������
���	��  Campanula persicifolia; #&���  ���
���	��  
Platanthera bifolia; *�
���������		��  3����  Dactylorhiza fuchsii; ,�������  
&�	��  Hierochloe australis. 

"����  ���� , ����
�	�  4 ������� , ��
&��&%��  
�����	���  �������  
���
���������  ��		���� : 1) ���	��������	��  �
��� -������
�����		��  
	������	��  �  ���������  ����  �����������  �  ��������  100-110 
�� ; 2) 
������  �������������	�-  	�����
�	�-  
���� , $�������
�&%��  ��
�	��  
�
���������  ��  �����	�  �����$  �  ����������  ������  �  �������  
���$���	��  ���
��������-  	��  �  ���	������	�-  ��
����  �����	��  �
�  
���	�-  ���$$  ����-  ����	����� ; 3) ������ , $�������
�		��  
�������������	���  �����	����� , ���		����  �  ���	��
���	�����  
	�����
�	���  ��$�  �  ���$
�����  �-��	����-  �����  �����	�� ; 4) 
$���-��	��  $������� -�
��	����  ��
��� , ���&%��  ��		����  �  �����  
���	��  
�	���
�	���  �  �����$��������  ���	��������  ���������� , ���  
�����  �����	��  �  $���������	��  �����	�-  �  �����	�� , ���	������
�	����  
������-  �����	�  �  ��
��	���  ������������ .   

*������		��  �	��	���������  ����  ����	���	��  ���	����	�-  �  200-
��������  ��	�  $�����
�  	����&  �����		����  �����		�-  ��������  �
�  
����	���	�� . ��  155 �������� , ���$�
���		�-  ���
�  ��%�����&%��  
��������
�	��  ������ , ��
���  �  15 (9,6%) ��	�����	�  �
���  
���	������
�	����  ���	����	�- . ����
�	�  5 �����  ���	����	�- , 
��$��	�-  �
�  ���
�������  �����  6�
����� : ����	���		��  Lissotriton 
vulgaris �  �����	�����  Triturus cristatus �����	� , �����  ����  Bufo bufo, 
����	���		��  ���	��	���  Pelobates fuscus, �����������  
������  Rana 
arvalis. ,	�����
�	��  �����  $�$�
����  ���	����	�-  (5 ��  15) 	�-������  �  
�����������  ������	�� , ���  �����  ����  $���������	�  �������  
�����	����&  	�  ����������  �  $�����  �������� , �������  ��
�����  ��	��  ��  
����������-  
������� . �  8 �������-  ��  15 �����		�-  ���	����	���  (4 
$�$�
���� ) ��	�����	  �-��	�����  ���  ���	����	�-  – �����	�����  
�����	 . )�	���
��	�  200-��������  $�
���  �  ����	�  ����	��������  
����������  $�������
�	�  67 ������  $���  ��  9 ������� . �����  $��� , 
��	���		�-  �  "���	�&  �	���  +��$��
���  6�
����� , 	�  ����
�	� .  

*�  ��		��  �-��-�������  	�  �������-  ����	��������  ����������  � 5 
�  ����
�����  !'*  ������	�  $�������  ��  3 ��  6 ����-  ��$��	�-  �����	�- . 
*����	�  	������	�
�	�-  $�����  �
�  �-��-��������  	��	�����
�	 . '��  	�  
��	�� , ��%�������  �������  �$��	����  $��
�������  !'*  �
�  ����$��	����  
�����	���  �����	�� , �  �����  �  ��� , ���������  $������������  �$����
�	��  
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����  ��	�������&%��  $��
�������  !'* . 
.�����	��  �  �����	�  ���
����������  ���	��������  ����
�	�-  

���$�	�	���  $�����	� -�������
�	�-  ���$
�����  �  ������	����  
����������  ������&�  �  	���-��������  $������	��  ����$������  $�  
$�������	�&  �-  ������������  �  
�	����	�
�	��  �

�����	���� . 
*�����	��  ������������  ���������  �  ����	�  ����	��������  ������  
�����  ����  ������	���  ��
���  �  $����	�	���  ���$
����  ����	������		� -
��-	������-  �  ��-	�
��������-  ����$������ , ����������  ������-  ��
�	�  
�$�������  	�  �	�	��  ���  ��%�����&%���  ������	��  ����%���� , ���  �  
	����
��  ������	���  $���  �-  ��������  	�  ������  ��	����	��  ������� .  

)�	��	��  $����	�  $�������	��  �������
�	����  �  ����
�  �����	�-  
�  ����
�����  ����	��������  ���������� : 

– 	����
&��	��  �������	��  �������
�����  ������ , ��-
��
�		����  
$��
���&%�-  ����������  �������
�	��  �  ������  ������� ;  

– $�������  �  �������
�����  ����$��$���	�-  �������	�� , 
$������%��  �  $����$
�	�&  ��	��  ��-���
�	�-  ���������� ; 

– ����	�	��  �������  �����  �  $�
���  ������  �  	�  $������&%�-  
$
�%���-  (�$����	��  �

��� ), �  ����  �
�����  ���&%��  ��������		��  
�
��	�� ; 

– �	������	��  ��������		��  �������
�	����  �  �����$�� , 
$������%��  �  �����	���	�&  �����-  �  �-��	����-  �����  �����	��  �  
�����	�- ; 

– ��-	���		��  ������	�	��  ������&%��  �����  ���������  ��  
$�������	�-  �����	����  ������	�	��  � , $�����  �����  – �������	���  
��$�
�����	��  $��������
�
��	�-  �����	���  	�  ��	���  -
��������  	�����  
�  ���	��  $����� ;  

– �	��	���	��  ���������		��  �����������  � , �  $����&  ������� , 
�������  ��������		����  
��	�-  	������	�� , �����		�  �  �$����	��  ��	� ; 

– ��������
�	��  $����
�	��  $����	� -�
����������-  
������� , 
����
��
���&%��  ������	����  $������  	�  $��
���&%�-  ����������- . 

���  ���  �$����
�
�  ���$
���  ������	�����-  ����$������ : 
����	������		�- , ����	������		� -��-	������- , 
���-��������		�-  �  
$����-  �
�  ��-��	�	��  ������	�������� , $�����	��  ������������  
	������	��  ���
�  ����	����������-  ��������  ����������  � -5. 
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	� -��/�  ����" : ���-�	�� , �
�	��� , �������	��  ��������� , 
������	����� . 

 
�  ���
�����	��-  ���
�	�  $�$����  $���
���  �	���	��  �  

	������	�		���  �  	�����%��  �����  �
��	�&  ����������-  �  �����������-  

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

)�7���  ���
�����	��  – ���-�&%��  �
�	���  ����������  .����	��  
!��	�  �  *�	��� : "����	����  ����������  
��	�������  ("��$��������  

��	������� ). +��������������  �������  �
�	���� , $�  �������
��  
���
�����	�� , $�������
�&�  �����  ������  ���$������	�		�&  ��������&  
���	��������	�-  �  $�������	��  ������  ������������	�-  	������	�� . 
!��������  �
��������
���  �  ����
�����  �������-  $������  270 – 
��	��  
���	���� . �  �����  �  ��� , ���  $�����  �  ���	�-  �����-  �����	�  ���
�  �����  
�  ���	��  $������ , ��  �  
��������	��  ������������	�-  ����������  �
�  	�  
���-  �������-  $����-���
�  �  ���	��  ����� , �
�������
�	� , -�������  
���-�	��  �
�  ���
���	  – ��  ��

��	���  ��  �$
��	��� . ��
����  
$���
�	��  �
�  -��������������  �	��	���	��  ������  $��
�  ���-�	��  
��	��	���  $�
���  ��������� .  

#���$�����
�		��  ���$
���  1�-�	��
�����  ��
����  �����������  
����	������	  	�  ���������  ��������������		��  �������	�  – $�
����	��  �  
��
�	��� . )�	���  ��
�	��  ����%�	��  ��$����  �����  �����  ��	������  
$������  �  -��������		��  ������  �  ���-�&%�&  �������	� . ���
�����	��  
���$����
�	��  ��
�������  ��������  $�  ��-���  �����	��  �������	�  
$�����
� , ���  ��	��	��  �����  ��
���-  ��������  �����  ��-��  �����	��  
�������	�  1-8 %. �  ��
������	�-  ���$�	�-  (32 ��  �  ��
�� ) ���
�  17 % 
��������  �����  ��-��  �����	��  �������	�  44 % �  ��
�� . "�����  �������  
����	�  ��
�����  	���	�����		�� . 

!
�  ����	�  ���
�����	��  ����
�	�  
����  	�
����  ��
�����  
�������  �  ������	��  �  ��	�����
�	�  ��������  ���$���������  �����-�  	�  
	���
�  ���������		���  $������ , ��
�	���  �������  �  �����
�����  
������ , ����	�	���  �����������������  ���

����	��  .�
�	�	���  $�  
�����  �  ���  �  ��
��  ���� , ������  �	���
��  ����	��  ���$�������  �����-� . 
8�  ���
&��	� , ���  ���  ���
�  �������  �
��	��  	�  ������������  �
���-  
����������  �  �������
��  �  �	���
����  �  �  ��
��  	�  ���
�  ��������  ���  
$��
������� . 

�  �����������  ��  ��$�  
����������
�	�-  ��
����  	����
����  
$����	�  ���-��-  ��������  �
�  $��-������  	�  �������		��  ������� , �  
�������  $�������	�  �
�	���  ���	��	���  ������ . 8�  ���-  ��  �������-  
�����  ��
����  $����	�  $������-  ��������  (57 % $�  ��$��� ) ��  $�����  
���-�	�� .  

8����	����  ��$��  ���-��-  ��������  �
�  	��
&������  �  ���	��	���  
�
��	��  (8 %), �����  ���  �  ��
��  $�  ��
�������  $������-  ��������  
	����	����  ��$��  $��-������  	�  �����	� -��
��	��  ��$  
���  (45 %) �  
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�
�����  ��
���	���  ���	����-  ��� . 8�  �������  ���$�	�  ��������  
$��-������  $�����%�����		�  $�������	��  �������  ��������  �������� , 
�������  	����
��  $�������	�  ���-�	�& .  

*�  ����
������  �	�
���  $����
�		��  ������  ��
  �$����
�	  ���  
$���
���	��  �  ������	�����  $�  ����	�&  ��$�����  ����	��  -��������  �  
���-�&%�-  �
�	���- . 

 
THE REASONS OF SPRUCE DECLINE IN RIVER DISTRICT 

BETWEEN OF NORTHREN DVINA AND PINEGA 
 
Surina E.A. 
Northern Research Institute of Forestry, Russia. 
E-mail:birch99@mail.ru. 
 

Key words: decline, spruce forests, age structure, recommendations. 
 
In researches attempt to draw attention to the influence underestimated 

now biotic and abiotic factors on stability of coniferous forests is made. 
Object of research – drying out spruce forests in river district between of 

Northern Dvina and Pinega: Kavrinskoye a local forest area (Karpogorskoye a 
forest area). Considered files of spruce stands, on materials of researches, 
represent widely widespread category uneven-age with overmature a circle of 
old-age stands. Forest stands were generated as a result of mass fires 270 – years 
prescription. In connection with that fires in different parts of river district 
between of Northern Dvina and Pinega took place during the different periods 
also formation of old-age forest stands of a spruce-tree on these sites occurred at 
various times, hence, character decline of spruce-trees is distinguished – from 
diffuse up to continuous. The young generation of a spruce-tree is characterized 
by intensive growth after decline the basic under a forest stand.  

The timber industry complex of the Arkhangelsk area is historically 
focused on preparation of high-quality saw-logs and balances. However the 
strong exhaustion of stocks of this raw material compels to start up in economic 
circulation and drying out wood. Research of distribution of quantity of trees on 
an output of wood has shown, that the great bulk of timber trees has an output of 
wood of 1-8 %. In thick steps (32 sm and more) about 17 % of trees the output 
of wood of 44 % and more has. Each tenth log is sub-standard. 

For area of researches are elicited the facts of presence of deficiency of 
deposits in a combination to rather heats of air on the beginning of the 
vegetative period, by strong winds and droughty years, change of hydrothermal 
factor of Selyaninov’s coefficient on years in three and more times, growth of 
anomalies of average temperature of air. It is not excluded, that it could 
influence stability of spruce-tree forest stands to windfall and snow-breaks and 
as a whole could not remain without consequences. 
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Depending on type forest conditions the greatest percent of the dried out 
trees of a spruce-tree is necessary on the raised sites for which spruce forests 
bilberries fresh are dated. On the same sites the biggest percent of the lost trees    
(57 % on a stock) for the period decline. 

For a year of researches the least stock of the dried out trees of a spruce-
tree is observed in a bilberry damp (8 %) whereas as a whole by quantity of the 
lost trees the least stock is necessary on herb-marsh type of a forests (45 %) with 
close laying subsoil waters. On high steps of diameter have mainly overmatured 
trees of high age which are most delays dead trees quickly drop out during 
strong winds.  

By results of the analysis of the done work a number of offers and 
recommendations under the decision of questions of forest management in 
drying out spruce forests have been certain. 
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�������� , �
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������	��  ��-��� , ����	��� .  
 
�����
���  �
��	��  $����	�	��  ����	��  	�  ��	���	�-  ��
����-  �  

����$
�	��  ��
����  
������	���  ��-�����  	�  �
���	�  ��
��  �  $
��	����  

����-  ���
�	����-  $���� -���	���  �  ����		��  �  ���		��  $������  	�  ���-  

�������-  �  +����� . 3��������  Ponsse ELK, 	������		��  16 � 3 �������	� , 
�������
  ���  �����  $�  ������  $�������  $�  �
��� : ���  ��$�
	���
�	���  
��	�%�	��  �������
��  �  �  ����	�����  	�  ��	���	�-  ��
����- . ������	��  
�
���	�  ��
��  �  $
��	����  $���� -���	��  $������
���  �  ���-  ��
����- : 	�  
�
��	�-  (��	�����
�	��  �
��	����  W = 80%) �  $�����
��	�		�-  
(��	�����
�	��  �
��	����  W = 93%) $���� -���	��-  $��
�  �������  $������  

��������� . 3��������  John Deere 1410, 	������		��  16 � 3 �������	� , 
�������
  2 �����  $�  10 $�������  $�  ��
��� , ����$
�		���  �
���  

������	�-  ��-����  ����	��  ��	��	������  15 �� /� 2, �����  �  ��	�%�	���  
����	�����  �  ���  	�- . ������	��  $
��	����  $���� -���	��  $������
���  �  
��
����-  �
��	�-  ���	���  (��	�����
�	��  �
��	����  W = 88%). 

8�  $�����
��	�		�-  $����-  $��  �����	��  
���������  ���  ����	��  
	���
�	��  $
��	����  $���� -���	��  ������
�
�  1,06 � /�� 3. �  ����	��  5 
$�������  $
��	����  $���� -���	��  $����$�		�  ���
�  �  ������
�  1,15–1,17 
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� /�� 3. !�
��  	��
&��
���  �	���	��  $
��	����   �  ����	��  6-��  �  7-��  
$�������  ��  1,11 � /�� 3, �����  $�����	��  ����  �  �����
������  	�  ����	�  
1,14 � /�� 3 $��
�  9-��  �  10-��  $������� . (
���	�  ��
��  ���
�  �	��	���	�  �  
����	��  $����-  5 $�������  �  ������
�  0,71 � . (
���	�  ��
��  ������
�  
�
���	��  
���������  (0,67 � ) $��
�  9-��  $������ . 

*��  �����	��  
��������� , ��	�%�		���  ����	����� , �  ��
����-  
$�����
��	�	��  	���
�	��  $
��	����  $���� -���	��  ������
�
�  1,03 � /�� 3.  
*��
�  6 $�������  $
��	����  $���� -���	��  ������
�  �  �������
�  1,17 � /�� 3. 
,����  	��
&��
���  ��  �	���	��  �  �����
������  	�  7–10 $������   	�  ����	�  
1,13 � /�� 3. ��������  �
���	�  ��
��  �������
�  0,48 � . )�	��	��  ��
��  
�	��
�  $�����  3 $������ . (
���	�  ��
��  	�  $������
�  �
���	��  

��������� . 

8�  �
��	�-  $���� -���	��-  $��  �����	��  
���������  ���  ����	��  
	���
�	��  $
��	����  $���� -���	��  ������
�
�  1,06 � /�� 3. �  ����	��  4 
$�������  $
��	����  $���� -���	��  ������
�  ��  1,33 � /�� 3.  !�
��  �	���
���  
��  1,29 � /�� 3 $��
�  5–7 $������� ,  �����
������  	����$�
�  	�  ����	�  1,24  
� /�� 3 $��
�  9-��  �  10-��  $������� . (
���	�  ��
��  ���
�  �	��	���	�  �  
����	��  $����-  7 $�������  �  �  �����  �������
�  0,40 � , 	�  $�������  
�
���	�  
��������� . 

*��  ��$���	��  
���������  �  ��	�%�	���  ����	�����  	�  �
��	�-  
$���� -���	��-  	���
�	��  $
��	����  ������
�
�  1,05 � /�� 3. �  ����	��  6 
$�������  $
��	����  $����$�		�  ���
�  �  ������
�  1,33 � /�� 3. 8�  7–10 
$������-  	����$�
�  �����
������  $
��	����  	�  ����	�  1,30 � /�� 3. (
���	�  
��
��  �������
�  0,22 � . "
���	�  
���������  	�  ��
  ������	�� . 

�  ����	��  �
���&%���  ���$�����	��  ����	��  ��	�����
�	��  
�
��	����  ������
�
�  88%, ��	��	������  
������	�-  ��-����  	�  ��
���  –
15 �� /� 2, 	���
�	��  $
��	����  $���� -���	��  – 1,06 � /�� 3. �  ����	��  5 
$�������  
��������� , 	�  ��	�%�		���  ����	����� , $
��	����  $����$�		�  
������
�  ��  1,10 � /�� 3. ,����  $
��	����  �����
�������
���  	�  ����	�  1,11 
��  6–10 $����� . ,	�����
�	���  ��
����������	��  	�  	��
&��
���  (��
��  	�  
��
��  0,05 �� ).  

*��  ��	�%�	��  ����	�����  $
��	����  $���� -���	��  ���
�  ���
�		�  
�  ����	��  $����-  $�������  ��  1,08 � /�� 3, �����
�������
���  	�  ����	�  
1,10–1,11 � /�� 3. ,	�����
�	���  ��
����������	��  	�  	��
&��
���  (��
��  	�  
��
��  0,05 �� ).  

�"7&#"  0*'&$)�)"  0 �",-";  '�&�-#"  «��!&."+&#&0-(  (  $&+(!#(-"  0 
�&!!(( », 9()")!(�2�,&+&  �0�&'�1!-(,  �&4.&,  8���.  �()!-&�  �+�)#!#0&  
'&  #�;)&$&+(3,  (  ())&0"/(3,  (TEKES) (  '�&�-#"  «�&. ")(�  
()9�"!#�2-#2�*  $�!)*;   &�&+ (  2'�"0$�)(�  !(!#�,",(  #�")!'&�#(�&0-(  
 ��0�!()*   $3 $�!&'�&,*:$�))&+&  -&,'$�-!"  (  7(&<)��+�#(-( », 
9()")!(�2�,&+&  �� ��"$%)*,  �+�)#!#0&,  '&  )"2-�  (  ())&0"/(3,   
�&!!(1!-&1  �� ��"/((  (�	������ ). 
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EFFECT OF SKIDDING OPERATIONS ON FOREST SOILS IN TH E 
OFF-SEASON CONDITIONS 
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A study of the effect of bogie wheel track and slash reinforcement on the 

sinkage (as rut depth) and soil compaction (as bulk density) of silt loam soil was 
carried out in the spring and autumn seasons at two harvesting sites in Russia. A 
Ponsse ELK forwarder loaded with 16 m3 of timber, fitted and unfitted with 
bogie tracks, was repeatedly driven on forest soil for 1–10 passes. The degree of 
sinkage and soil compaction was measured at two soil moisture contents: moist 
(W = 80%) and wet (W = 93%) after each pass. A John Deere 1410 forwarder 
loaded with 16 m3 of timber, and fitted and unfitted with bogie tracks, was 
driven on forest soil covering a 15 kg/m2 slash layer for 1–10 passes. The degree 
of soil compaction was measured at moist soil moisture content (W = 88%). 

In the case of a wheel with a tyre on wet soil, the initial soil bulk density 
value was 1,06 g/cm3. The post-treatment bulk density increased slightly up to 
1,15–1,17 g/cm3 during the first 5 passes. It was slightly lower by the 6th and 
7th passes at 1,11 g/cm3, and grew again and stabilized by the 9th and 10th 
passes at 1,14 g/cm3. The rut depth increased rapidly up 0,71 m, particularly 
during the first 5 passes. The forwarder clearance (0,67 m) was exceeded on the 
9th pass. 

In the case of a bogie track on wet soil the initial soil bulk density was 
1,03 g/cm3.  The post-treatment bulk density increased slightly up to 1,17 g/cm3 
within the first 6 passes. Then it decreased slightly by the 7th to 10th passes and 
stabilized at 1,13 g/cm3. The rut depth increased evenly up 0,48 m, particularly 
during the first 3 passes. The forwarder clearance was not exceeded. 

In the case of a wheel with a tyre on moist soil the initial soil bulk density 
was 1,06 g/cm3. The post-treatment bulk density increased up to 1,33 g/cm3 
within the first 4 passes. Then it decreased slightly by the 5th to 7th passes at 
1,29 g/cm3, decreased again, and stabilized by the 8th to 10th passes at 1.24 
g/cm3. The rut depth increased rapidly up 0,40 m, particularly during the first 7 
passes. The forwarder clearance was not exceeded. 

In the case of a bogie track on moist soil the initial soil bulk density was 
1,05 g/cm3. The post-treatment bulk density increased slightly up to 1,33 g/cm3 
within the first 6 passes. Then it decreased slightly by the 7th to 10th passes and 
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stabilized at 1,30 g/cm3. The rut depth increased evenly up to 0,22 m. The 
forwarder clearance was not exceeded. 

The average soil water content during the study time was 88%, and the 
slash had a density of 15 kg/m2. The initial soil bulk density was 1,06 g/cm3. In 
the case of a conventional wheel the post-treatment bulk density increased 
slightly up to 1,10 g/cm3 within the first 5 passes. Then it stabilized by the 6th to 
10th passes at 1,11 g/cm3. Ruts were not detected (less than 0,05 m).  

In the case of a bogie track the post-treatment bulk density increased 
slightly up to 1,08 g/cm3 within the first pass. It then stabilized at 1,10–1,11 
g/cm3. Ruts were not detected (less than 0,05 m). 

The work was carried out for the project “Wood Harvesting and 
Logistics”, financed by the European Union through the Finnish Funding 
Agency for Technology and Innovation (TEKES), and for the project “Creation 
of Planning System of Forest Infrastructure and Management for Industrial and 
Energy Wood Transportation”, funded by the Federal Agency of Science and 
Innovation of the Russian Federation (ROSNAUKA). 
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The purpose of the Finnish multi-source national forest inventory is to 
continuously provide information about the state of the Finnish forests. The first 
NFI in Finland was carried out already in 1920's (NFI1 1921-1924). It was 
among the first inventories in the world based on statistical sampling. Since then 
NFIs have been made regularly in 5�10 year’s cycles.  

The latest forest statistics are based on the 10th NFI. Currently 
measurements are made for NFI11 (2009-2013). As NFI10, NFI11 is carried out 
in five years and since NFI10 the field plots have been measured throughout the 
entire country every year (Tomppo et al. 2009). This makes combined use of the 
new data and recent NFI10 data possible, so that new results can be calculated 
already in 2011 (Metla NFI 2010).  

The field sample plot design of NFI11 is based on systematic cluster 
sampling. The distance between clusters, the shape of a cluster, the number of 
field plots in a cluster and the distance between plots within a cluster – varies in 
different parts of the country according to spatial variation of forests and density 
of road network (Metla NFI 2010). Based on the field data, reliable forest 
statistics can be calculated for large areas of over 200 000 hectares. An 
inventory method based on satellite images was developed at the end of the 
1980's in order to provide forest information for smaller areas (Tomppo et al. 
2008). The multi-source NFI utilizes several data sources: field measurements, 
satellite images and digital maps (Tomppo et al. 2008). With this method, forest 
statistics and thematic maps can be produced for any given area.  

The Belarusian national forest inventory is a stand-level forest survey 
(with every 10 years period for each forestry enterprise). During the field works 
forest stands are singled out, their quantitative and qualitative characteristics are 
provided, forest health is assessed and silvicultural measures foreseen (field 
works hand-book, 2002, Ermakou et al. 2004).  

The inventory is based on a combination of interpretation of aerial photos 
(or space images of super-high resolution) and conventional fieldwork during 
the field season (field works hand-book, 2002, Atroshchanka A.A. et al. 2004, 
Kulagin et al., 2009, Ilyuchik et al. 2010). Mostly subjective forest inventory 
method (e.g. ocular inventory) is applied. For repining forest stands as well as 
mature forest stands objective forest inventory methods based on circular sample 
plots are being used (and partly for the middle aged forest stands).  

A sampling forest inventory was applied for the estimation of forest 
resources in the western part of Belarus. A stratified systematic cluster sampling 
design (2́ 2 km) was utilized in field measurements (Atroshchanka A.A. et al. 
2006). The design was constructed on the basis of information from earlier 
stand-level inventories, aerial photographs and the available budget. The 
estimates for the areas of different stratums were computed from the field 
measurements only.  



 

- 135 - 

A cooperative research project could be aimed at developing a new 
sampling inventory system for the entire country that will utilize field plot 
measurements as well as other information sources (satellite image and digital 
map data etc.). The possibilities of adopting of the European forest inventory 
experience to Belarusian forest inventory practice should be explored. 
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In the present socio-economic and ecological situation in the Russian 
Federation, recreation and tourism sphere development oriented to domestic 
recreational resources takes on more important significance. The increase of the 
population resting in nature, a kind of tourist boom led to intensive recreational 
use of natural landscapes, especially the use of forests. 

The woods, located on the territory of the Republic of Bashkortostan, 
especially around water bodies, are of particular value as they provide a place 
for residents of this highly urbanized region, and bear the every year increasing 
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recreational load. In this regard, came an urgent need to design Ecological 
Management in recreational forests, develop the methods and standards for the 
optimal sizes and recreational forest use parameters calculation in the areas 
adjacent to water bodies of interest. 

An analysis of recreational use of forests adjacent to the Pavlovsky 
reservoir has been carried out. The ways to optimize the recreational forest 
management taking into account the ecological capacity of natural systems have 
been studied. 

The major silveculture-taxation and landscape indicators of forest land 
involved in the recreational forest use have been obtained as a result of the 
research. In general, the planting, growing on the territory adjacent to the 
Pavlovsky reservoir, are characterized by relatively higher standard of 
excellence that will undoubtedly contribute to the development of recreation in 
the area. 

The plantations have a high grade of stability and optimal health rates, 
which indicate that the territory is currently not experiencing excessive 
recreational load, but in some places there are minor changes in the living 
ground cover, which leads to a change in grass cover. 

In general, climatic conditions, taxation and landscape rates of plantings 
are characterized as high quality and positive and encourage the development of 
recreational forest. Taking into consideration the recreational load, recreational 
capacity and general conditions of the forest sites high-quality recreational 
facilities are possible. It is recommended to carry out the activities for recreation 
forest use optimization including systematic monitoring of  permissible 
recreation load and in the case of its overload to facilitate the outflow of tourists 
to other places, the redistribution of the flow of holidaymakers due to the 
formation of parks based on existing forest, restriction or partial exclusion of 
recreational forest use in selected forests. 
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In 2007, Ministry of justice registered and approved the way of prescribed 
cutting calculation as well as formulas and methods of prescribed cutting size 
determination.  

Existing methods aren't perfect according to prescribed cutting size 
determination within the context of partial cutting as well as forest-care cutting. 
They don't contain firm guidelines about calculation of prescribed cutting of 
these types. 

Existing methods of calculation of prescribed cutting retain defects of 
Soviet methods. These defects don't allow using prescribed cutting as a basis 
that could provide inconsumable forest exploitation under conditions of real 
accessibility of forest resources. Nowadays, this fact, as a rule, allows for logger 
projecting first age instead of ripe cutting. 

It's necessary to admit that ripe prescribed cutting is missing in the 
existing methods at all, and this fact will inevitably lead to exhaustion of forest 
resources. An attempt of increasing of a lower limit of a forest stock included in 
the prescribed cutting calculation from 50 cubic meters per hectare in the 
European part and 70 cubic meters per hectare in the Asian part of Russia 
(earlier – 40 and 50 cubic meters per hectare respectively) will hardly change 
the situation because only deforestation of areas with more than 90-150 cubic 
meters per hectare (depending on a region and its natural and socioeconomic 
conditions) is economically sound. 

A prescribed cutting of all cutting types of main and intermediate use, 
according to the approved rules, has to meet the following agricultural 
requirements:  

·  maximum use of ripe wood; 
·  don't allow formation of overmature wood on large areas; 
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·  provide necessary reserve of mature forest allowing cutting in an 
enterprise territory without violation of set rules;   

·  don't perform cutting of premature forest but take into account its 
ripe period; 

·  using cutting of main and intermediate use, provide uniformity of 
distribution of each economic area according to the age class; 

·  put plantations at the ripe age to desired type composition using 
intermediate cutting. 

So, to attain desired goals, it's necessary to take into consideration 
economic section states (excess or shortage of ripe forest) as well as full 
spectrum of formulas determining prescribed cutting. Selection of a prescribed 
cutting formula has to be automated and based on a criterion of minimization of 
a period of forest exploitation uniformity achievement in consideration of 
different variants of distribution of economic areas according to the age classes.  
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*�������
�  
�������	����  

����	�	��  
a b c d 2R  

 ���
�����  
��	�������  9�����������  ����  
h 21,930 0,013 - - 0,97 
d -4,786 122,793 43,062 1,069 0,99 

Mn -115,058 5,056 0,010 1,980 0,89 
,������  � .� . 

h 36,812 0,005 - - 0,99 
d 0,058 4222,68 32,484 1,888 0,98 

Mn -12,179 2,961 0,0001 6,096 0,99 
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Territory of Sredneamurskoy forest area (including Umaltinsk, Urgalsk, 
Sogd, Tyrmensk and other forest areas of the Khabarovsk Territory), is 
represented mainly by plain-low-mountain terrain. The climate is temperate 
continental, gradually acquiring monsoon features to the east. It is favorable for 
the growth of spruce stands. The average annual temperature is low, but the sum 
of active temperatures is above 2000 
 C, and the length of the growing season is 
more than 150 days. The soil is mountain brown-taiga, to the South there are 
brown forests. This territory has the main forest-forming species they are spruce 
Ayan (Picea ajanensis Fisch), Whitebark fir (Abies nephrolepis Max), flat-birch 
(Betula platyphylla Suk). 

Under these conditions the stands with complex age structure are formed 
and which accounted for about 59% of the forest area of 25 mln. hectares Study 
of the growth of spruce stands in this forest area has not previously been made.  

On the territory of Sredneamurskoy forest area the subzone of the taiga 
dynamics of the spruce stands of the northern part of Khabarovsk Territory has 
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been studied. To study its growth of the Urgalskoe Khabarovsk Territory has 
been selected, where more than 500 stratums have been randomly selected.  

Tables of growth (type of forest EVG) were the statistical method, where 
the main taxation parameters were determined and fitted by using analytical and 
graphical methods. The absolute values of spruce were taken at the age 100 
years. The selection of the appropriate typical lines of the growth of each of the 
major taxational rates is calculated by the ratio index (K), characterizing the 
type of the curve of the growth: 

2

13

�

��
�

-
=  

 

Where – 1T - the absolute value taxation rate at the beginning (50 years),  2T - 

middle (100 years) and ' 3  the end of the series (150 years). 
The calculated ratio is equal to:  

491,0
1,17

4,108,18
=

-
=K  

   

The comparison of the coefficient K, obtained from the data with tabular 
data Zagreeva VV for spruce plantations in height shows that the series may be 
characterized 8-m type of growth.  

The approximation of the elevation spruce was carried out using the 
equation Drakin-Vuevskogo – )1( bxeay --= , the diameter – the fractional-

rational equation of the form 
d

d

xb
cxab

y
+
+

= , and stocks the equation of the form 

21 dxcx
bxa

y
++

+
=  

Table 2 lists the coefficients and indicators of the adequacy of the 
parameters of the equations of factual material. The determination coefficient 
( 2R ) of all analyzed equations ranged from 0.89 to 0.99, which indicates their 
high degree of approximation.  

T a b l e 1 
Coefficients of equations and parameters of adequacy 

Table Taxation  
Indicatorsa 

Coefficients   

a b c d 2R  
Urgalskoe Forestry of Khabarovsk Krai 

h 21,930 0,013 - - 0,97 
d -4,786 122,793 43,062 1,069 0,99 

Mn -115,058 5,056 0,010 1,980 0,89 
Zagreev V,V,. 

h 36,812 0,005 - - 0,99 
d 0,058 4222,68 32,484 1,888 0,98 

Mn -12,179 2,961 0,0001 6,096 0,99 
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The comparison of absolute values in the tables of the growth shown in 
table 2.  

T a b l e 2 
Comparative evaluation of series of growth in height according to their absolute 

and relative. value 
The absolute height, m 

 Age, years  
50 80 100 120 150 

Urgalskoe Forestry 8,7 15,3 18,1 20,3 22,5 
Zagreev VV 8,0 

 
14,0 17,0 19,0 21,0 

The relative height, index 
 Age, years  

50 80 100 120 150 
Urgalskoe Forestry 48 84 100 112 124 
Zagreev VV 47 

 
82 100 112 123 

 
Spruce stands of Sredneamurskoy forest area by the nature of growth in 

height equals 8 type of growth, diameter – 9 type, and stock - 8 type of growth. 
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���  $�  �
�����  �	���	���  
�����		�-  $�����		�-  (9 1-9 38). 6�
  $����	�	  
�����	�� , �
�����	��  �  
��������	�	�	��  �	�
��� , $����
�����  $���������  �	������	�&  
�
����
�����&  
��-���� . "�������
�	��  ���	��  �����
�	��  	�  
��	����	��  ���$$�  
��-����  (����	� ) $��������	�  $�  ������	���  
����
�����	���  �������	�&  ��-�
�	�����  (D2), �  $��	��
��	����  

��-����  �  ��	���  ����	�  $�  �	�����
�����	���  �������	�&  
��-�
�	�����  (d2). 
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����  $����
�
�  ����
���  
�
���&%��   ���$$�  
��-���� , $�������
�&%��  ����
�	��  
��	��  ����	�  
+��$��
��� : $�����  - (
�������� , 6�
���	���� , "������ , ����	���� , 
!�������� , ������  - "���	�������� , .�
��	���� , .&���	���� , ������  – 
>���� -6����	���� ,  ��	���� , ��������� , "��	������ , (��-������ , 
���������  – �������� , >��	���� , 1�������� , �����	���� , $����  – 
�����	���� , "��������� , .���$�
����� . 
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Every zoning has to have its own purpose. Complex forest zoning of 

Udmurt Republic provided differentiation of homogeneous groups of forestry 
enterprises according to similar variate values presented by rates of potential soil 
productivity scaled from 1 to 6 (X1 – X6), agroclimatic rates of seasons: in 
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winter – moisture provision (X7), its duration (X8), severity (X9), snowiness 
(X10); in spring – moisture provision (X11), its duration (X12); in summer – 
moisture provision (X13), its duration (X14); autumn – moisture provision (X15), 
its duration (X16), temperatures of the warmest (X17) and of the coldest (X18) 
months. The structure of forest resources (%) is presented by: total of covered 
by forest (X19), the stock of reafforestation (X20), total of forest lands (X21), total 
of forests (tillages, hayfields, pastures, gardens, berrying grounds) (X22), waters, 
roads and glades (X23), farmsteads (X24), swamps (X25), other objects (X26) and 
not forest lands (X27). The structure of forest areas is presented by light 
coniferous (X28), dark coniferous (X29), hard-leaved (X30), soft-leaved (X31) 
forests as well as by shrubberies (X32). Plantation characteristics according to 
weight-average quality of locality and fullness is, thereafter, under coniferous 
(X33), (X34), hard-leaved (X35), (X36) and soft-leaved types of forests (X37), 
(X38). 

The analysis of multidimensional grouping of business entities included 
19 forestry enterprises according to their names before renaming as forestries 
and woodland parks. They were grouped according to similar rates of specified 
variables (X1-X38). We used a factor, a cluster and a discriminant analyses that 
allowed us to carry out a multidimensional classification of forestry enterprises. 
A criterion score of grouping into homogeneous groups of forestry enterprises 
(areas) was performed according to the total between-cluster Mahalanobis 
distance (D2), and belonging of forestry enterprises to the same area – according 
to the intracluster Mahalanobis distance (d2). 

Reduction of variability of each variable of multidimensional complex, as 
a result of the performed analysis, allowed us to specify the following groups of 
the forestry enterprises presenting the corresponding districts of the Republic: 
the first one – Glazovsky, Balezinsky, Kezsky, Igrinsky, Debyossky; the second 
one – Krasnogorsky, Seltinsky, Syumsinsky: the third one – Yakshur-
Bodyinsky, Uvinsky, Vavozhsky, Kiznersky, Grakhovsky; the fourth one – 
Izhevsky, Yagansky, Agryzsky, Mozhginsky; the fifth one – Votkinsky, 
Kambarsky, Sarapulsky. 
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�����		�- , ���
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���������		���  ������  �  «�������
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*����	��  $�����	��  �����	�  ��������  ���������  ��
��	����� , �� -
$����- , 	���	��  $�����������  
���  �  $�����- : $��  �������  $�����	��  
����%���	�� , ���$����
�	��  ���$$ -
���  $�  ��
�������		��  $���	����  
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�������  
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����	��  ����	�  �	��	���	����  ��-�	�� . ,����������  �����	��  
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$����- , �  � .� . [4, 5]. 
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Forest tree species is a dynamical system of morphological and behavior 

(physiological) variations. The objects without structure lay out of changing in 
course of adaptation and evolution. The directions of permissible preadaptations 
and existing “normal” adaptations in the current selection and evolutionary 
transformations obey polymorphisms (group individual structure) and poly-
reactive behavior (group unevenness of individual reactions) [1, 2]. The species 
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lack alternative units in their variations system are dull for the natural so as 
artificial selection and progressive evolution [1]. 

The structure of tree species in a habitual parameters change our 
approaches to a tree stand description. Tree stand performed us a quantity of 
habitual morphs, growing on the background of competition and ontogenetic 
threshold changes. The tree classes by Kraft in the evenaged stand are 
considered now as a genetically determined morphs. The trees differentiation in 
closed stand may be shown now as a competition, modifications and differential 
mortality of habitual variants present in a sowing [3, 5]. 

Such pattern of a tree stand formation is hardly decoding because of two 
circumstances. The first is not obvious existence of alternative groups due to the 
approximately half over lapping of a quantitative group trait distributions in the 
individual plantations or in the seed by seed sowings. The second is a dividing 
of ontogenetically trait trajectories in a points of bifurcation after which the 
traces of the same group individuals may diverged [3]. 

The individuals of the same population are different in physiological 
(behavior) parameters also. So the photosynthesis velocity in a midsummer 
failed from the morning up growth till the midday depression following one of 
three modal passes (paths), joined in three series. The temperature equilibrium 
of an oak tree stem respiration is divided into seven elementary equations, the 
composition of which get all the respiration meanings we have seen during the 
vegetation. The daily transpiration depended from the leaf (needle) light 
absorption as a serial of parallel lines; et set [4, 5]. 

The criterion of the data rightness will be in that case not the statistical 
similarity of middle meanings have got in a different samples but repeating of 
the variants in series character for a population or a physiological process; note 
that some elements of the row may be missed. The main statistical picture of a 
variation row not be the Gauss “normal” distribution curve, but the serial of 
overlapping triangle Simpson’s distributive functions each of them attached to 
some morphological or behavior group. The structural object need an individual 
attempts to the each element (individual, metamere, ontogenetic or physiological 
state est.).  

The processes common to the classic forestry get new genetically and 
selection aspects. 
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In conifers, as well as in other woody plants, adaptive phenotypic traits 

such as growth rate, fecundity, tolerance to abiotic environmental factors, pests 
and pathogens is usually controlled be multiple genes, and, in general, 
heritability of such traits is low ranging normally between 5 and 15%. In case of 
conifers genetic and breeding experiments are complicated by long-term life 
cycle when it takes some decades for expression of many traits. In contrast, 
molecular genetic markers (MGM) have high, close to 100%, heritability, are 
under mono- or oligogenic control, their expression is stable both in ontogenesis 
and in various environmental conditions. However molecular characters are 
usually selectively neutral. This especially concerns to non-coding DNA 
sequences, tandem repeats and point mutations at third position of codon. 
Therefore application of most of MGM classes in ecological genetics (EG) is 
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limited. EG studies interrelationships of genetic parameters of individuals and 
populations with abiotic and biotic environmental factors. At least three 
approaches exist to solve this constraint. The first traditional approach has been 
applied for over 40 years of forest population genetics. It is related to analysis of 
associations between nuclear genetic markers, first of all alleles and genotypes 
of allozyme loci as well as allelic and genic diversity indices with natural 
ecological gradients and contrast environmental conditions. EG also studies 
associations of genetic constitution with age and ontogenetic states of plants, 
their response to technogenic pollution of various types and intensity, and other 
forms of anthropogenic stress, as well as with outbursts of pests, pathogens and 
diseases. The second approach can be called genomic and it is tightly related to 
DNA sequencing and genomic mapping of potential functional genes (usually 
called candidate genes) and other genomic elements, along with so-called 
associative mapping. The third approach is as a matter of fact gene engineering 
one, i.e. manipulation of genetic material of conifers, mostly introduction of 
alien or artificially modified DNA in view of improving of their quality. In this 
communication a comparative characteristics and value of the above-mentioned 
approaches for theoretical and practical aspects of forest genetic is provided 
with special attention to forest-forming conifer species.  

The study is supported by Fundamental Research Programs by the 
Presidium of Russian Academy of Sciences (RAS) «Biological Diversity» 
(Subprogram «Gene Pools and Genetic Diversity») and «The Origin of 
Biosphere and the Evolution of Geo-Biological System» (Division II), by 
Fundamental Research Programs by the Division of General Biology of RAS 
«Biological Resources of Russia» and the Federal Program «Scientific and 
Pedagogical Personnel of Innovative Russia» (Division 1.1, Contract 
02.740.11.0281). 

 
�������5�1�5��1�����  – 
������������  4���	  

�������  ��������  
 
��.#��  � .� . 
�&!-&0!-(1  +&!2 "�!#0�))*1  2)(0��!(#�#  (, . � .� . �&,&)&!&0" , 
�)!#(#2#  7(&;(,((  (, . � .� . 
";"  ��� , +. �&!-0" , 
			  “ �))&0"/((  (  0*!&-(�  #�;)&$&+((  ��� ”, +. �&!-0" , �&!!(3 . 
E-mail: vitishkov@gmail.com. 
 

	� -��/�  ����" : 
���������������	��� , �����	�� , ������ , ��	� , 
���	�
�	��  $�$��� . 

 
NAD+-���������  
���������������	���  (3!( , "3  1.2.1.2) ������  

���$������	�	�  �  $������ . =��  
����	�  ��
  ��	�����	  �  ���
��	�-  
��������-  (����
����
	�- , �������������-  �����
������&%�- , 



 

- 153 - 

�����
�
�	�-  D- �  E-$�������������- , ���
��	�-  $�����	�- ), ������- , 
��������$������-  �����-  �  �����	��- . �  ��
����  �������� , �������  �  
������  �  �����	��-  3!(  
���
�����	�  	�  �  ����$
���� , �  �  ����-�	����- . 
!
�  ���
��	�-  ��$��  �����	��  ��
�  $�����	� , ���  
���������������	���  
��
�����  �	������
�	��  ��
���  ������� . *��  ���������-  �����������-  
�������	��  3!(  �  ����-�	����-  �����
�
�  ���������  9% ��  ���-  
����-�	����
�	�-  ��
��� . �  ���
���  �����  $�����	�  ���������	�  
-�������	��  �����		����  3!(  �����	�� , ��
&���  ����	�����&  �  �����	��  
��	�� , ����	�	��  ���	�
�	�-  $�$����� , ����
���������  ��������  

����	���  �  ���$�����	��  $�  �$����
�	�&  ���������  �  $���%�&  
��	���	���������	���  �	�
��� . 

�"7&#"  0*'&$)�)"  '�(  '&  ��6-�  �&!!(1!-&+&  9&) "  
92) ",�)#"$%)*;  (!!$� &0")(1 , +�")#  08-04-01539. 
 
FORMATE DEHYDROGENASE AS UNIVERSAL STRESS PROTEIN I N 

PLANTS 
 
Tishkov V.I. 
M.V. Lomonosov Moscow State University, 
A.N. Bach Institute of Biochemistry, Russian Academy of Sciences, 
Innovations and High Technologies MSU Ltd., Moscow, Russia. 
E-mail: vitishkov@gmail.com. 
 

Key words: formate dehydrogenase, plants, stress, signal peptide, genes, 
structure. 

 
NAD+-dependent formate dehydrogenase (FDH, EC 1.2.1.2) is widelu 

occured in nature. It was found different bacteria (methanol-utilising, symbiotic 
nitregen-fixing, thermophyhlic marine D- �  E-proteobacteria, different pathogens 
etc.), yeasts, fungi and plants. In bacteria, yeasts and fungi FDH is localised in 
cytoplasma, while in plants the enzyme is in mitochondria. For different plants it 
was shown that formate dehydrogenase is universal strees enzyme. For example, 
under stress conditions content of FDH in potato mitochondria increases upto 
9% of all mitochondrial proteins. In present report charasteristic features of plant 
FDHs will be discussed including gene structure, signal peptides, catalytic 
properties and structural studies using X-ray analysis. 

This work was supported by Russian Foundation for Basic Research, 
grant 08-04-01539. 
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VERIFICATION OF THE ORIGIN OF NORWAY SPRUCE ( PICEA 
ABIES) STANDS IN THE GO	DAP FOREST DIVISION BY MEANS OF 

MOLECULAR MARKERS 
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The Go
dap Forest Division is located in the Mazury-Podlasie region. A 

considerable part of the division is covered by the Romincka Forest. The 
continental climate, prevailing in the area, is conducive to the existence of 
boreal elements. The Go
dap Forest Division is distinguished by mixed tree- 
stands consisting of different species. Homogenous, single-species tree-stands 
cover a mere 7% of the forested area, while stands comprised of four and more 
species represent as much as 44%. The Norway spruce is the primary forest-
forming species in this area. Local ecotypes, characterized by high quality and 
enhanced resistance to pests are  particularly valuable. Given the above, the area 
has been recognized as a parent microregion (203) for Norway spruce. 

The origin of the Norway spruce (Picea abies) in the Go
dap Forest 
Division  was verified using the maternally inherited mitochondrial marker 
mt15-D02, which in Poland displays a geographical specificity. The distribution 
of mitotypes clearly refers to the history of the postglacial formation of the 
spruce range. Mitotype 1 is related to the Carpathian refugium and mitotype 3 
defines the limits of impact of the Russian refugium. Mitotype 2 is probably not 
native to Poland and should be associated with the Alpine region.  Most likely, it 
was dragged into Poland by man together with the seed material.  

According to previous analyses, the plus trees from the Go
dap Forest 
Division contain individuals with mitotypes 1 and 2, which are non-native to 
this region. Since this region is regarded as the parent microregion for the 
Norway spruce, the situation is a cause for concern. In view of the above, 
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studies have been undertaken to define the origin of trees on the territory of the 
Go
dap Forest Division and verify the scale of admixture of non-native 
individuals in the tree-stands. 

The test material has been taken from a total of 690 trees located in 29 
populations, distributed relatively uniformly throughout the Forest Division. 
These populations included four nature reserves, four registered seed stands 
(RSS) and 21 managed tree-stands. In each  tree-stand shoots were taken from 9 
to 64 individuals. 

As a result of the analyses performed it was concluded that 11 out of the 
29 populations investigated contained trees of non-native origin with mitotypes 
1 and 2. The scale of this phenomenon varies, although it encompasses the entire 
region of the Forest Division. The nature reserves seem to be in the best 
situation. In all four of the investigated reserves  (total of 75 trees), not a single 
tree with a non-native mitotype was found. In managed tree-stands, a non-native 
mitotype was detected in 291 of the 467 investigated trees. In this group, 12 
stands were free of trees of non-native origin. The fact, that 2 out of  the 4 
investigated RSS had a considerable share of non-native trees was alarming. The 
extent of this phenomenon in the tree-stand from comp. 35f  was not very great. 
Non-native mitotype 1 was present in 16% of trees, while mitotype 2 in 11%. As 
many as 85% of the trees in the RSS from comp. 170j were of non-native origin; 
mitotypes 1 and 2 were detected in 16% and 69% of them, respectively. 

The analyses performed proved the usefulness of the marker applied for 
determining the origin of Norway spruce depending on its refugial affiliation. 
Additionally, they confirmed earlier findings that the Go
dap Forest Division 
contained spruce of non-native origin. What is surprising is the scale of this 
phenomenon, especially that the region is regarded as the parent microregion for 
Norway spruce. At the end of 18th and beginning of the 19th centuries, the forests 
of the Go
dap Forest Division faced an outbreak of nun moth (Lymantria 
monacha) and bark beetle (Scolytidae). Many tree-stands were cut down and 
replaced by German foresters with spruce monocultures. Apparently they made 
wide use of foreign seed material, which explains the observed presence of 
mitotypes 1 and 2. It is a well-known fact, that in those times there were large 
scale seed extraction plants functioning in Europe, trading in seed material, for 
example the famous seed extractory in Winer-Neustadt.  

Because of a considerable share of spruce of non-native origin, further 
functioning of this region as a seed base seems questionable. In order to preserve 
the ecotype of the Romincki spruce for the next generations, immediate 
protective measures must be undertaken. Considering the scale of admixture of 
non-native spruce in this region, including the registered seed stands, the local 
ecotype cannot be protected by means of seeds, as most of them will most likely 
be of a hybrid origin. At present there is no marker that would allow the 
elimination of mixed –origin seedlings from the seedling pool. The only 
effective way to save the Romincki spruce is through vegetative reproduction of 



 

- 156 - 

individuals verified in terms of their origin. This is a pressing matter, 
considering that trees of local origin are ageing and being removed from the 
population, while earlier cultivations or natural regenerations, are most likely to 
contain a considerable pool of individuals of foreign or hybrid origin. 
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Among the noble hardwood temperate species Juglans regia (Common 

walnut or Persian, or English walnut) is one of the more valuable since it can 
provide high quality timber and valuable nuts in a range of latitudes and 
altitudes [1]. The differentiation and characterisation of walnut varieties, as for 
the other multipurpose species, have been carried out on the basis of 
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morphological and physiological description and in according to the 
geographical origin [2, 3]. 

The natural area of walnut in Central Asian includes the territory of 
Kyrgyzstan, Tajikistan and Uzbekistan, there the walnut was grown since 
Oligocene times. It is considered that the walnut forests in these and neighbour 
countries are the center of distribution of walnut around the world by people 
(McGranahan and Leslie 1991). Forest stands with walnut are widespread in 
Uzbekistan up to a total area of about 4000 hectares, now, after the drastic 
reduction in the XX century. Them occupy areas with optimum forest growing 
conditions on slopes of mountains of Western Tien-Shan and Pamir-Alai at 
height from 800 up to 2300 m above sea level. The Bostanlyk District of 
Tashkent Region is related to the zone of the densest concentration of walnut 
plantations. Surveys carried out in 2007-2009, in a part of Western Tien-Shan, 
showed that Juglans regia is widespread on ranges as separate small populations 
on small river inflow and slopes of Ugam, Pskem, Chatkal, as well as Angren. 

Search and classification for biomorphological attributes of trees and 
fruits in forests can give indication of breeding-valuable genotypes. Fats/lipids, 
fatty acids composition, proteins and vitamin E contents were also analysed in 
nuts. A preliminary genetic characterization through Single Sequence Repeat 
(SSR) genome markers has been also carried out. All together the data indicate 
peculiar genotype and phenotype of Uzbekistan walnut biodiversity. In the area 
considered at the least six selected trees (coded KRK-29, KRK-23, SDJ-9, SDJ-
10, CHVK-200 and CHVK-76) deserve special attention in the perspective for 
establishment of collection-mother tree plantations and to be candidates to 
become varieties. 

Thanks to all colleagues cooperating in the study: A. Khanazarov, E. 
Aleksandrovsky, G. Vildanova (Republican Scientific Production Center for 
Decorative Gardening and Forestry, Tashkent), G. Mukhamedov (Ahangaren 
Forestry Enterprise, Angren), I. Brambilla (CNR – IBBA, Milan), A. Bertani, 
(CNR – Agrofood Department, Rome). The research is with the contribution of 
Italian Ministry of Foreign Affairs, Cultural and Cooperative Activities General 
Directorate. 
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�  �����
�����  �����	�  24 �
�	�  ���	� , ������		�-  ���  �  
����	������  ��
���� , ���  �  �	�����������		�-  ��  �����-  ��
�����   
�������  ...+ . �  ����
�����  ��$���	��  ����
�	�  14 
����-  �
�	�� . 
�������
�	��  $�������
�  �����  �  24-
��	��  ��������  	��
&��
���  �  
����	�-  ���	  (������  22,0 – 24,8 � , �������  34,2 – 38,5 �� , ������	��  
��$��  �������	�  250-347 � 3/�� ). 8����
���  ��  ����$�
�  �
�	�  ��  
��
�������  
��-���  (6�
���������  ��
 .) �  #�����  (��$��  – ���
�  245 � 3/�� ). 

8�  ����  �����		���  ��	�
�	��  ��
�-  ��$�
��  �  ���	  �  ���	��  �����  
��
�  $������	�  �������  �����	���  ����%���	�� . 8��
������  �������  
$�  �	�����  �����  ��
� : P. alba (��  ����	��� ) ´  P. tremula (��  ����	��� ) – 
(�����	����  – M. M. ������	 ); P. alba (��  ����	��� ) ´  P. bolleana (��  
1����-�	� ) - (�����	����  – A. * . ;���� ); P. tremula (��  )���	� ) ´  P. 
canescens (��  ����	��� ), – (�����	����  – � . * . *����-	�� ). (������  ��  
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�����  ' . ��
�� ´ ���	�  �  17 
��  ���
�  ����	&&  ������  23,8 � , �������  
26,4 �� , �  ��  �����  ���  ��	���
�  ($�
������  ����	��  ���	� ) 
�����������		�  8,7 � , 9,6 �� . #�����  �������  ��  �����  ��
�� ´ 6�

�  �  33 
����  �������
�  ������  22,0 – 24,0 � , ��������  43 – 55 �� , ��7���  ����
�  – 
0,7-2,0 � 3.   
����-  ��������  ���	�  �  17 
��  $�������
�  �����  ��
�  17-18 
�  �  25-30 ��  �����������		� , �  ��  �����  ���  �  ��	���
�  �  3-5 ���  	��� . 

��$���	��  ���
��	�-  
���  ��
�-  ��$�
��  �  ���	  $�����
� , ���  
����	��  �
�	�  � . ��
���  �  ���	�  ���&�  
�����  $�������
�  ����� , ���  
�	�������	�� . �  ��  ��  �����  $��������	����  ��
�-  ��$�
��  �	�����
�	�  
����  $��������	����  ���	 . *�
���		��  �������  ��  ���
��	�-  
�����	����  ����%���	��  ��
�-  ��$�
��  �  ���	  ���&�  ������&  
�������
�	����  �  $�������
�-  ����� . �  ����
�����  �	���
��	�-  ��$���	��  
	�  ��

�����-  ������	�  ���
�  200 
����-  �������� , �������  �����  
��$�
���������  ���  �
�  �����	��  $�����
�		�-  ��
���� , ���  �  �  ��������  
��-��	���  �������
�  �
�  ��
�	�����  ��
����� . 
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White poplars concern to subgenus Leuce Dode. They are divided on 

sections Albidae Dode (whites) and Trepidae Dode (aspens). There are some 
species, forms, spontaneous and artificial hybrids in each section. The 
collections of various species, clones of aspens and white poplars hybrids are 
created in Central Tschernozem region. The most significant between them are: 
some collections of new hybrids (authors are M. M. Veresin, A. P. Tsarev, V. P. 
Petruchnov), Semiluksky populetum (author A. P. Tsarev), Semiluksky 
tremuletum (author V. P. Petruchnov).  

There are planted 11 clones of white poplars and aspens that were 
received from different research organizations of former USSR in populetum in 
year 1974. The long-term tests have shown that after the first severe winters 
some of a white poplars of southern and western selections have dropped out of 
collections. First of all there were white pyramidal poplars. Only 5 clones of 
white poplars are growing in populetum now. The best parameters of growth 
and productivity are marked at local white poplar (clone 5  143). Its stock of 
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wood at 35 years old was 746 m3/ha. The aspen considerably conceded to white 
poplars on energy of growth (stock of wood - 293 m3/ha). 

There are collected 24 clones of aspen selected both in the Voronezh area 
and other regions of former USSR in tremuletum. As a result of tests 14 best 
aspen clones are allocated. The maximal parameters of growth in 24-year's age 
were observed at local aspens (height 22.0 – 24.8 m, diameter 34.2 – 38.5 cm, 
calculated stock of wood 313 - 434 m3/ha). The clones from Valujsky forest 
enterprise and Latvia conceded a little to them (stock - about 300 m3/ha). 

Tens variants of crossing were carried out in different time on the basis of 
that white poplars and aspen genofond. The best families on energy of growth 
were: P. alba (from Voronezh) ´  P. tremula (from Voronezh) – (author – M. M. 
Veresin); P. alba (from Voronezh) ´  P. bolleana (from Astrakhan) - (author – 
A. P. Tsarev); P. tremula (from Obojan) ́  P. canescens (from Voronezh), - 
(author – V. P. Petruchnov). 

Hybrids from P. alba (from Voronezh) ´  P. tremula (from Voronezh) 
family at 17 years had average height 23.8 m, diameter 26.4 cm, while at the 
control (halfsibs of a local aspen) trees these parameters were accordingly 8.7 m 
and 9.6 cm. The best hybrids from family P. alba (from Voronezh) ´  P. 
bolleana (from Astrakhan) at 33 years reached height 22.0 – 24.0 m, diameter 
43 - 55 cm, volume of a trunk – 0.7 – 2.0 m3. The best hybrids of aspen 
collection at 17 years had parameters of growth 17 - 18 m and 25 - 30 cm 
accordingly, while the control trees were in 3 - 5 times lower. 

Testing of the various forms of white poplars and aspens has shown that 
the local forms of white poplars and the aspens have the best parameters of 
growth than introductive ones. At the same time productivity of white poplars is 
much higher than that of aspens. The received hybrids from various 
combinations of crossings of white poplars and aspens have wide variability of 
growth parameters. As a result of long-term tests on collections is selected about 
200 best hybrids, which can be used both for creation of industrial plantations 
and as a material for the further selection at the subsequent complex crossings 
and breeding of new cultivars. 
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Abstract 
Results of willow species micropropagation technology perfection, by 

optimization of environments structure at all stages of reproduction in vitro are 
presented. For research 17 representatives of Salix genus are chosen. Explants 
morphological changes on environments with various structure of hormones are 
shown. High efficiency of developed microsprout rooting technology in ex vitro 
conditions with application of antistressful substances is shown. 

 
	� -��/�  ����" : ��� , �����$���� , �������

����  ���
��� , 

�
�����	 , �����	�	��  ex vitro. 
 

�����  ����-  ���
��������-  �����		�����  ����  �  �������  ����  Salix 
���&�  �������  ����
�  ���$������	�	�� . ����%���	��  ���  $����
���  
$�
�����  �����  �
�  �����	��  $
���	�-  ����
�� , ����������  ����
�	�-  �  
�����-  ���
��������  �����	�-  ��%���� , $�����������  $�
�$�  �  ������ , �  
����� , ������  ������	��  ��������  ��
�����  $������	��  ������  �
�  
����	�������� . *������
�		��  ����  ��$����  �������&�  	�  �����
�	����  
$
�	�����		���  ����%���	��  ��� . !
�  ��$��	���  �����	��  ��
���-  
�����-  $
�	�����  	���-�����  ���  $��������	��  ��	���$� , ���  �  
�

�����	��  ��-	�
����  $�����������  ��������		���  �
�	�����  
$������	���  �������
� . '�������		��  ������  ��
�����  $����
�&�  
$�
�����  $��������	��  ������	��  
����  ��� , 	�  	�  ��&�  ������	����  
$��������  ��  �����  $���	���  ���  ������������  �  ���������� , $�	���		��  
�������	��  
��	�	�� , �
�������		��  �����	��  �  �� . "
����������  
�$�����  ����	���	��  ��
���&���  	�����  $����������
�	����&  $��  
	�
����  ���	��	�-  �����	�-  �����	�� . )��	  ��  �$������  ����	��  
��		�-  $���
��  - $����	�	��  �������  �����-	�
���� . 

)�	��	��  ������  ��		��  ������  – �������	������	��  ��-	�
����  
�
�	�
�	���  ���������	���	��  $����������  �$���������  �������  ����  	�  
���-  ���$�-  ����	���	��  in vitro ��		�-  �����  �  ��������  ��� . !
�  
���
�����	��  �����	�  17 	����
��  $���$�����	�-  �  ���	������	�-  $�  
���
�
����  $����������
��  ��		���  ���� . 1��$��������  ��
�����  �  
	����
����  ���

����	���  ����	���	��  ��
�  $�
���	�  ��  
���������	�-  $����  �  $�����  �  �����  $�  �$��
� . �  ��������  
�����
���&%���  ���	��  ��$�
�����
�  ������������  $��$����  «1.2 ». 8�  
���$�  �����	��  �  ��
�����  in vitro ���$
�	��  $���%�
�  	�  �����  MS �
�  
WPM �  �����
�	���  0,2-1 �� /
  61* . !
�  $��
���&%�-  ���$��  ��
��  
$�����	���  �����
���  �����  ���  �����
�	��  ������	�	�� . )�	���  �  5 
��	���$��  ��  17 ���
�  �����  �����  $���
���  ���  	�����  ���

����	�  
����	���	�� , �������		��  �������
�� , -
����  
������  �  	�����  
�$���
�	�-  ������  �����$������ . !����
�	��  �  $�����
�	�&  �����  
���
��	�-  ������	�	��  (61* , ��	���	 , �����	 ; 2-ip) �  ��	��	������-  ��  
0,1 ��  1 �� /
  	�  $������
�  �  ���
���	�&  ���

����	��  ����	���	�� , �  
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��
���  �-����
�  ��������  $������ . *����	�	��  0,5-1 �� /
  (" , �  �
����  
��	���$��  5p (������	��  
���� ); 6p (������	��  
���� ); 5v (�������  
����  
- S. purpurea) - $������
�  �  ��
�	�	�&  �������
�� , �  �����
�	��  0,5-2 � /
  
�
�����	�  �
����
�  ��������  $������ , �����	�
�  ���$����  -
�����  �  
���
�����
�  �
�	�  �������
��  �  �
����  ��	���$��  1p (������	��  

���� );2p (������	��  
���� );6v (�������  
����  - S. x palustris Host);7v 
(�������  
����  - S. viminalis L.). !
�  �$���������  ���$�  ���$�����  ��
�  
$������	�  �$���  $�  �����	�	�&  �����$������  �  ��
����-  e;  vitro �  
������	��  !  $����	�	���  �	�����������-  ��%���� . 1��$�����  
�����	�		�-  ����������	��  in vitro �  �����	�	��  �����$������  �  
��
����-  ex vitro $����-���
�  �  �

�����	����&  �
�����  �  100%. !
�  
$�
���	��  $������	���  �������
�  ���  �  ��������  ���	����  ��������  
��������	�  ����%�����  ���������	��  �  ��$
���-  
��	���  ��$�  �  ����	��  
1-1,5 ������ . *��  ����  $��������  �����	��  �������&�  30-50 ��  �  
�����������  ��  �����		�����  �
�	� . 

+��������		��  ��-	�
����  $���	��	���	�  �
�  $�����������  
�
�	�����  $������	���  �������
�  	�  ��	���  �
��	�-  ��	���$�� , �  �����  
�����  ��$�
���������  �
�  �����	��  	���-  �
����		�-  
���  ��������  
��		��  �	��	����  �  ��������		��  ��
����� . 
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�8�����  �����   

 
4"3#��  � .� ., 2"�:-��#�  � .	 . 

�0()!-"3  <-!'��(,�)#"$%)"3  $�!)"3  7"."  �)!#(#2#"  $�!"  ���
 , 

�$"�2!% . 
E-mail: balexio@gmail.com. 

 
Abstract 

Results of spruce morphometric features under the influence of growth 
factors are received. It is established that it is more expedient to make a 
transplant section during the spring period using a fumar growth factor solution 
in concentration 1…10-4% both for processing of root systems, and for double 
extraroot spraying of spruce plantlets. 

 
	� -��/�  ����" : ����	�� , �
�  ����$������ , �����
����  ����� , 

���
�	��  ����
�	�� , ���
������������  $�������
� . 
 
;�
�  ������  ���
&��
���  �  �����	��  �
��	��  �����
������  �����  


����  �  �������	  	�  ����	�	��  ��-���  ���	����	���  $������	���  
�������
�  �  ���
�����������-  $�������
��  ����	���  �
�  ����$������ . 
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)�7����  ���
�����	��  – ���	��  �  ����	��  �
�  ����$������ , 
��������		��  �����
�������  �����  �  �����������	����  ���
��	��  
$������ .  

�����	��  �
��	��  �����
������  �����  	�  ���	��  �  ����	��  �
�  
$������
���  �  ���
�	��  ����
�	��  �����	���  $����	���  !��	����  =#6 . 
 $
��	�		��  ���
�  ��
�  ��
���	�  1,5-
��	���  ���	����  �
�  �  $�����  
������  �������  �  ��	�����  2008 ���� ; 2-
��	���  – ���	��  2009 ���� . .$����  
$������  – 4-�����	�� , ���	�� . 8������  ������  ���%����
�
���  ���������  
«Szparownik-WS» $�
�����  
���� , �������	��  �����  ���������  25 �� . 
4��  $������  – 5 �� , ���
�	���	��  �������	��  75 �� . ,�������	��  
���	���-  ������  ���	���  �
�  $����  $�������  	�  14 �����  $������
���  �  
������-  ��������-  �����
�����-  �����  
����  �  �������	  �  ��	��	������  
1…10-4 %, $��
�  ����  ���	��  �������
�  �  $����$���
� . +������  ��������  
$��$������  ������
�  	�$���������		�  $����  ����������  ���	���-  ������  
���	���  �  ��������&%�-  ������  ����	���  $��  $���%�  ���������  
$�����		���  ��7��� . "�	���
��  �
���
�  �����	�� , �������  ��������
�  �  
���
�	�&  ��
����� .  

)��������  ��������&%�-  ������  ����	���  �����
�������  �����  (III 
������  ���  �  �&	� ) �  ��	���
�	���  ������	���� , �  ��$�
�����	���  1% 
$�
����	���  $
�	������������
�  (���	�� , $������
�  �  $������  
�	��	���	���  �����  �  ��������  ����	���  �  ���
&��	���  
�	�
��  
�����	�� . !
�  ��	���
�  �
���
�  ����	��  �
� , �������  �$�������
�  
���������  ��	���
�	�-  ������	�� . 

�  ����
�����  $������		�-  ���
�����	��  ����
�	� , ���  	����
����  
��-��  ���	����	���  $������	���  �������
�  	��
&������  $��  ���������  
���	���-  ������  $����  ���
�����  �  �$
��	�		�&  ���
�  �  ����		��  
$�����  �  $��
���&%��  �������	��  ����������  ���������  �����
�����  
�����  
����  �  ��	��	������  1…10-4 % – 262,4 ��� . �� /��  $��  ��	���
�  �  
142,6 ��� . �� /�� . )�	���  ��������  �����
�����  �����  �������	  �  ����		��  
$�����  �����  �����
�  ��%�����		��  �
��	��  	�  ����	��  �
�  (233,3 ��� . 
�� /�� ).  

�������
�	��  ���
���	��  ���
�����������-  $�������
��  ����	���  
�
�  	��
&������  $��  $���	�
��	��  ���
����  ���
�	���  ����
�	��  �  
��$�
�����	��  ��������  �����
�����  �����  
�����  �  ��	��	������    
1…10-4%. '��  ������  	�����	��  ������  �����	��  ������
���  255,6 �� , 
�
�	�  ���	����  �������  – 355,7 �� , �  �������  ���	����  �����  – 4,48 ��  
$��  ��	���
�  204,6 �� , 345,1 ��  �  3,79 ��  �����������		� . )�	���  ��		��  
$�������
�   ����		���  $������  (232, 2 �� , 335,0 �� , 4,23 �� ) 	���%�����		�  
��
���&���  ��  $������		���  ����  $���	�
��	��� . 

.
�����  ���
���  ����� , ���  ��
��������	��  $����������  ���
����  
���
�	���  ����
�	��  �  ����		��  $�����  $��  ��$�
�����	��  ��������  
�����
�����  �����  
����  �  ��	��	������  1…10-4 % ���  �
�  ���������  
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���	���-  ������ , ���  �  �
�  �������	���  �	����	�����  �$�������	��  
����	���  �
� . 
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=
����������  ��
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Eleutherococcus Senticosus Acantopanax Senticosus (Rupr. et Maxim.) 

successfully renews a natural way, viable and to belongs to the group relict 
plants. Under Zaharenko of 2003 the biological stock of air-dry raw materials 
across the Far East makes 83745,5 tons. At the same time, anthropogenous 
transformation of landscapes and mass preparations have essentially lowered 
natural stocks in the most accessible places, regular preparations of wild-
growing eleutherococcus senticosus, not supported with regenerative actions, 
can cause an irreparable damage to its biological resources. Raw materials 
preparations, fires and cabins were at the bottom of reduction of the areas, 
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suitable for industrial preparations, and the reduction of a limit of its northern 
distribution. 

The main problem is that unsystematic preparations undermine genetic 
potential of the given kind. In connection with mainly vegetative way of 
reproduction a number of the most perspective forms are lost irrevocably.  

It is possible and it is necessary to avoid, passing on plantation cultivation 
standard in all civilized world for especially valuable herbs, allowing to receive 
necessary quantity of vegetative raw materials from the limited areas. Thus 
anthropogenous loading on natural habitats sharply decreases. 

Now questions, of medicinal properties eleutherococcus senticosus are 
studied mostly in detail questions of age and terms of preparation of runaways 
eleutherococcus senticosus in the conditions of the south of Primorski Territory, 
however, are not studied enough.  

From roots and stalks of eleutherococcus senticosus the complex of 
substances of glicozides, called eleutherozides, which stimulate immune system 
of the person and animals is allocated, and open the latent power possibilities of 
an organism. Eleutherozides are present at underground runaways of 
eleutherococcus senticosus in a very considerable quantity and are the basic 
stimulating units. Hardly less eleutherozides is concentrated in elevated 
runaways.  

Rhizomes serve in domestic medicine as raw materials for reception of 
medicinal products eleutherococcus senticosus together with roots. At intensive 
preparation the commodity output exit makes 100 – 150 kg a hectare, thus 
restoration of natural thickets occurs not always and occupies the long period. 
At the same time, leaves of eleutherococcus senticosus possess all principal 
views of action on an organism, inherent and to roots. Their preparation is less 
labour-consuming, at gathering of sheet from 30 % to 50 % from a bush doesn’t 
harm a plant and, hence, the raw-material base for the further use is not 
undermined. 

In the course of preparation of the dissertational work by the author the 
problem is put to give the characteristic of influence of ecological factors on 
accumulation of elevated and underground phytoweight and practically to fulfil 
technology of industrial cultivation of eleutherococcus senticosus. With that end 
in view, within a natural area of eleutherococcus senticosus selection of the most 
productive populations is made, and cultivation of plantations is based on 
cloning of the most perspective uterine copies. 

The application of modern technologies of plantation cultivation of 
eleutherococcus senticosus will allow to expand essentially possibilities of its 
preparations, to lower the value of medicinal raw materials and will provide 
inehaustible using of its resources. 
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	� -��/�  ����" : Pinus pumila, P. sibirica, ������������ , ��!8" , 

nad1 intron2. 
 

�  ����	�  �� . 6����
 , �  ��	�  $��������	��  ����
��  ���-  �����  
�������-  ����	 , ���������  ��
�	���  (Pinus pumila (Pall.) Regel) �  
���������  ��������  ���	�  (Pinus sibirica Du Tour), $����-����  �-  
��������  ��������		��  ������������  ((��������� , 1999; Goroshkevich, 
2004). (�	���������  $���������	��  ������������  �$�����  ��
�  $�
���	�  
! .� . *�
������  �  ����������  �  ��$�
�����	���  ���
����	�	�-  ��������  
(Politov et al., 1999). �  ��
�	�����  �  $���%�&  ���
����	�	�-  ��������  
��
�  $�����	�  �����	�  ���  
���
�	����  	�  ������  �� . 6����
 , �  ������-  
�������
���  ���  ������  ���� , ���  �  ����������  �������  (*������  �  �� ., 
2007; Petrova et al., 2008). �������
  ��
  �����	  �  ���-  ����	�-  	�  
$��������  �� . 6����
 : 6������	����  ��$����	�� , $��������  ��-��  !����  
(6, ) (������	��  �  ���	��	���  �������  ��
�	��� ) �  ��
���  � . ���-	��  
1	����  (!�1 ) (���-����  ��
���  �  $����
���	���  ��
�	���  �  
	��	�����
�	��  ��������  �����  ���������� ). .���	���	��  ������
����-  
�����  �  ��������  �  6,  ������
�
�  300 P. sibirica : 10 P. pumila : 1 ������ . �  
!�1  	��
&��
���  ����	���	��  3 P. sibirica : 60 P. pumila : 1 ������ . �  
�
����  $����
���	��  ��������  ���	�  ���������  (6, )  �$�
�	��  ��  
$�
����  ���������  ��
�	���  ������
�
�  �����  1%, � , $��  ����	�����	��  
P. pumila (!�1 ) ��	��  $�
���  ��  P. sibirica  �������
  20%. 6�
�  ���
�	�  
$���$�
���	�� , ���  �  ��������  ������	���-  ��������  $��  ������������ , 
��%�  ����� , �����$���  ��������  ��
�	��  (*������  �  �� ., 2007). 

;�
�&  	����  ������  ��
�  �$����
�	��  �������  $��	��
��	����   
������	���-  ��������  �
�  ��������  ��  ���-  
���
�	����� . 

��  ��	�  ������������  6,  $���	�
�������	�  16 ��������  P. sibirica, 
39 P. pumila �  22 ������� . ��  ��	�  ������������  !�1  – 24 �������  P. 
sibirica, 22 P. pumila �  16 �������� . "����  ���� , ��
�  ���
�����	�  27 
��������  P. sibirica ��  ���-  �����	��  – *�������� , "���	��������  �����  �  
'���  �  20 ��������  P. pumila ��  ���-  �����	��  – >�����  �  :������ . 
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�  ��������  ��������  ��$�
�����
�  �	���$����  ����	 , $�  ��	���  ��  
������ . !8"  ����
�
�  �  $���%�&  	�����  ���������  «Diatom DNA Prep» 
$�����������  )))  «#����������  �����	 ». *;+ -��$
�
�����&  
$������
�  �  ��$�
�����	���  	�����  �����	���  GenPackPCR Core 
$�����������  )))  «#����������  �����	 ». 

1	�
�������
�  
�����	�  ����-�	����
�	��  !8"  nad1 int2. "��  
$�����	�  ��	��  3 . (����
�  �  ����������  (Gugerli et al., 2001) �  �����  
����������  ��		��  
�����	�  �����  �
�	�  2374 $.� ., �  �  ���������  
��
�	���  – 2026 $.� . *������� , ��$�
�������  �
�  *;+  ��$
�
������ , 
��-������&�  3’ �����  ����	�  B �  5’ �����  ����	�  .  ��	�  nad1. ,�  ����  �����  
��$
�
���������  
�����	��  ���&�  	����
���  ��
���&  �
�	�  2530 $.� . 
�  2181 $.� ., �����������		� . "��$	��  ������  ���-  $��
�������
�	�����  
$����
���  �����
���  �-  �
�����
����������  �  1% ������	��  ��
� . 

��  ���-  67 �����		�-  �������-  P. sibirica, �	�  �����������  ��  
�����	�  $����-����	�� , ��$
�
�������
��  
�����	�  �
�	��  2530 $.� . ��  
���-  �������-  P. pumila (81 �� .) – 2181 $.� . ��-���  ��  ���� , ���  
$�
����
����  $�  �
�	�  
�����	��  nad1 int2 �	����  �����  	�  
	��
&��
��� , ���	�  ���
&���� , ���  ��		��  
�����	�  ���	�  
��$�
�������  ���  ������  ������	�����  ��	���$�  �  ������	�-  ������ . 

�  ��	�  ������������  6,  �  21 ��  22 �����		�-  ��������  ��	�����	  

�����	�  nad1 int2 �
�	��  2530 $.� ., ���  $����
���  ���
���  �����  �  ��� , 
���  ������	�����  ���������  �
�  	�-  ���
�  ����  ���������  ����� , 
�$�
�		��  $�
����  ���������  ��
�	��� . 3�����	�  nad1 int2 ��	���  
�������  ���
  �
�	� , -�������	�&  �
�  ���������  ��
�	��� . 8�$����� , �  
��	�  ������������  !�1 , ��  16 ��������  �  15 ����
�	�  
�����	��  �
�	��  
2181 $.� ., ���  ���������  	�  ������	����  ��$
���$�  P. pumila.   ��	���  
�������  ������	����  ��$
���$  ��  P. sibirica. =��  $����
���  ���
���  �����  
�  ��� , ���  ������������  ����  �  ����-  	�$���
�	��- , $��  ���� , 
������	����  �����  �����$���  ���  �  ��
��  �������  ���
�		����&  �  
��		��  
���
�	���� . 
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Mass natural hybridization between Siberian stone pine (Pinus sibirica Du 
Tour) and Siberian dwarf pine (Pinus pumila (Pall.) Regel) take place in the 
Baikal Lake region, where their ranges overlap ((��������� , 1999; 
Goroshkevich, 2004). Firstly genetic evidence of hybridization was obtained by 
D.V. Politov with co-authors using isozymes (Politov et al., 1999). Later 
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samples of pure species and their hybrids from two locations from Baikal Lake 
shore were studied in detail using isozyme markers (*������  �  �� ., 2007; 
Petrova et al., 2008). Specimens were collected from two sites: Barguzin 
Biosphere Natural Reserve, Davsha River basin (BR) (Siberian pine forest with 
not numerous dwarf pine shrubs) and Upper Angara river delta (DA) (upland 
bog with dwarf pine prevailing and small proportion of Siberian pine). Parental 
species and hybrids ratio in BR came to 300 P. sibirica : 10 P. pumila : 1 hybrid. 
In DA ratio was 3 P. sibirica : 60 P. pumila : 1 hybrid. In the case of Siberian 
pine prevailing (BR) its fertilization by dwarf pine pollen was only 1%. On the 
contrary, when dwarf pine prevailed (DA), P. sibirica paternal contribution 
amounted to 20%. It was presumed that dwarf pine most often was the maternal 
species during hybridization (*������  �  �� ., 2007). 

The aim of our study was the maternal trees affiliation for hybrids from 
these two localities. 

We analyzed 16 P. sibirica, 39 P. pumila and 22 hybrid samples from BR 
and 24 P. sibirica, 22 P. pumila and 16 hybrids from DA. In addition 27 P. 
sibirica trees from three regions (Perm’, Krasnoyarsk and Tyva) and  20 P. 
pumila trees from two regions (Yakutia and Chukotka) were investigated. 

DNA extraction from one haploid megagametophyte per tree carried out 
with «Diatom DNA Prep» kit (Isogene Lab.). PCR amplification was performed 
with GenPack® PCR Core kit (Isogene Lab.). Mitochondrial DNA nad1 int2 
fragment was amplified. The intron lengths are 2374 bp for Siberian pine and 
2026 bp for dwarf pine (Gugerli et al., 2001). Primers used for PCR 
amplification include the partial 3’-end of exon b and the partial 5’-end of exon 
c of nad1 gene. Thus amplified fragment lengths were 2530 bp and 2181 bp, 
respectively. The size of these fragments makes electrophoretic separation in 1% 
agarose gel possible. 

For all 67 P. sibirica samples fragment 2530 bp was amplified not 
depending on origin. The length of nad1 int2 fragment from 81 P. pumila 
samples was 2181 bp. Length polymorphism of nad1 int2 was not observed 
among populations of each species. Hence this fragment may be used as 
maternal genotype marker for hybrids. 

In location BR for 21 of 22 hybrids we revealed nad1 int2 fragment 2530 
bp. This allows conclude that Siberian pine maternal trees for these hybrids were 
fertilized with dwarf pine pollen. Only the one hybrid had nad1 int2 fragment 
length typical for P. pumila. On the contrary, in location DA 15 out of 16 
hybrids had fragments 2181 bp from P. pumila maternal haplotype. The only 
one hybrid owned P. sibirica maternal haplotype. Thus we may conclude that 
hybridization is bidirectional. At the same time the prevailing species for given 
locality is the maternal one. 
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Abstract 
Results of ginseng (Panax ginseng C.A.� ey) introduction in Vladimir 

region are considered. 
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PROVENANCE AND FAMILY VARIATION IN GROWTH OF BETULA 
PENDULA (ROTH) IN JUVENILE AGE 
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��) ,�  
���
�����	�  �������
�	����  �����  �  ������  ���	���  ������  

$����
��  $�
������  �  
����������  $����-����	��  ��  200 
��������������� . !��$�����		��  �	�
��  $�������
��  �����  �  ������  
�����
  ��%�����		��  ���
����  ���  �����  $����-����	��� , ���  �  
����������������� . 8�  ��	���	��  ���-
�����	���  �	�
���  (������ , 
$������  �  ������  �  ���$����	��  $���� ) ��������	�  ���	���������  
�	��������  ��		�-  $�������
��  �
�  ������  ��������������� . 
 

Key words: silver birch, provenance and family variation, heritability, 
quality index. 
 
 Genetic variability in height of 10 Polish and 3 Latvian provenances 
(nearly 200 families) was analysed on 3 experimental plots established in 2006 – 
2007 in Poland. The aim of this study was to estimate differences in total height 
and height increment among provenances and to find provenances of the best 
flexibility growing in different climate conditions. Analysis of variance showed 
significant differences between provenances and families in height. It was found 
that provenances Augustów and Browsk have the best height increament. 
Provenances Augustów and Lipinki are the most flexible, which means that on 3 
experimental plots these provenances characterized the best growth (fig. 1). 
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Fig. 1. Flexibility of provenances expressed by average height increment in 2009 on 3 
experimental plots (Wo
ów, Dryga
y, Krynki). Latvian provenances are underline 
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Apart from founding the best provenances in height flexibility, statistical 
analysis showed that provenances situated closer to experimental plot are 
characterized by better growth. 
 On the basis of 3 traits (height, increment of height and budburst), 
economic weight and heritability of these traits there was calculated quality 
index for each family (WIR): 

jRj

o

k j
jST

Eha
o

WIR 2
4

1

1
� �=

=
 

where: ajST – standardized value of trait j for i-family (i = 1,...., m; j = 1,.., 4); 2

Rj
h  

– family heritability of trait j; Ej – economic weight of trait j. Results showed 
that Betula pendula Roth is characterized by great genetic differences among 
both populations and families and in each provenance one can find families of 
good and bad values (fig. 2). 
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Fig. 2. Quality index (WIR) of Polish and Latvian Betula pendula provenances and families 
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�$���� , 1997). �����������  �  ��		��  �����	�  �
�  ������  
$�����������
� . '��  $�  ��		��  
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	�  ��  ��
&  $��-���
���  68% $�������  
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�  �  �����������  ��  ��$�  ��
����  �����$���������	��  

��)&"��  #%�:�%&, 
���  
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��	��  ������  +���	�  

3 56,0 46,2 69,0 
4 46,2 31,6 44,9 
5 31,0 30,0 38,0 
6 38,2 33,8 30,6 
7 34,3 21,8 25,8 
8 27,0 38,7 17,4 
9 22,3 36,1 25,9 
10 20,5 33,0 20,6 
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Norway spruce [Picea abies L. (Karst.)] is an important tree species, 
whose natural range includes much of Europe and Asia. It is one of the major 
forest tree species in Europe. It affects markedly forest ecosystems, as it shapes 
and modifies many processes in forest communities (BoratyFski and Buga
a 
1998, Tjoelker et al. 2007). Norway spruce is also economically important; 
however, extensive spruce die-back has been recently observed  in Europe. Thus 
studies of its biology are of special significance now. 
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Vegetative buds are particularly important for proper development of a 
tree. A vegetative bud is an embryonic shoot covered with a thick layer of 
scales. In Norway spruce, the embryonic shoot contains all elements of the 
mature shoot. Its proper development ensures proper development of shoots and 
tree crown structure. A detailed analysis of bud structure and its temporally-
dynamic transformations, contributes to better understanding of genetic and 
physiological aspects of tree development. 

The level of developmental activity of buds is strongly synchronized with 
seasons of the year, so that growth and dormancy alternate in the annual cycle. 
The phase of physiological dormancy during the annual cycle is an adaptive 
strategy in trees, enabling them to survive unfavourable weather conditions in 
winter (e.g. low temperatures, physiological drought). Dormancy is typically 
characterized by a lack of noticeable growth. During this phase, mitotic 
divisions are inhibited, and they resume again in spring, which is a clear 
indication that dormancy has been broken. The long interphase, however, is not 
a period without activity in an overwintering bud. Despite the macroscopic 
symptoms of dormancy, cells of the embryonic shoot are subject to dynamic 
changes. This changes include also specific modification of plasmodesmata. A 
characteristic feature of dormant state is that the cells have become 
symplastically isolated and metabolically uncoupled due to physical closure of 
plasmodesmata. My data indicate that probably, symplastic communication 
plays a main role in developmental synchronization of the embryonic shoot in 
mature shoot.  

In my presentation, I am going to discuss a dynamics of structural changes 
in dormant buds in Norway spruce. On this basis, a model of dormancy and its 
breaking in the buds will be proposed. 
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On the territory of Moscow region Norway spruce Picea abies (L.) Karst. 

grows under various often contrasting ecological conditions. In many districts 
spruce populations are affected by different anthropogenic activities, in 
particular, cutting, followed by reforestation, sometimes using non-indigenous 
seedlings or without artificial reforestation, through succession with species 
replacement. However, in some parts of spruce range within Moscow region 
remains of natural spruce forests still exist and these stands are of great interest 
both for fundamental population genetic research and for practical forestry. Such 
undisturbed stands with quantitatively characterized intact population genetic 
structure can be used as reference objects for monitoring forest genetic diversity. 
In spring 2010 we established two research plots in ecologically contrast spruce 
stands in Schelkovo and Mozhaisk districts of Moscow region. At both plots bud 
tissues sampled from young immature trees were electrophoretically analyzed in 
order to describe allozyme variation at the following loci: Fdh, Fest-2, Gdh, 
Got-1, Got-2, Got-3, Idh-1, Idh-2, Lap-1, Lap-2, Ndh-2, Mdh-1, Mdh-2, Mdh-3, 
Pepca, 6-Pgd-2, 6-Pgd-3, Pgi-1, Pgi-2, Pgm-1, Pgm-2, Skdh-1, Skdh-2, Sod-1, 
Sod-2. Loci Got-1, Got-2, Idh-2, Mdh-1, Mdh-2, Pgi-1, Pgm-1, Sod-1 were 
monomorphic while in other loci patterns of variability typical for Norway 
spruce (in the zone of introgression with Siberian spruce) were revealed. In total, 
53 alleles were identified at 25 allozyme loci (2.12 alleles per locus). Levels of 
genetic diversity were relatively high, typical for the studied species and close 
for both studied samples. No sharp differences in allele composition and levels 
of allelic and genic diversity were revealed. Since for allozyme loci which are 
involved in local adaptation more pronounced differences are expected at later 
ontogenetic stages, the follow-up studies are planned on adult trees. We also 
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studied variability of the same young tree samples by modern highly variable 
microsatellite markers (loci UAPgAG105, UAPsTG25, UAPgAG150, 
EATC2C06). Our molecular data showed that the studied spruce populations are 
partially hybrid but containing predominantly alleles typical for Norway spruce. 
Some differences between populations need to be tested for consistency using 
samples of adult trees.  

The study is supported by Fundamental Research Programs by the 
Presidium of Russian Academy of Sciences (RAS) «Biological Diversity» 
(Subprogram «Gene Pools and Genetic Diversity») and «The Origin of 
Biosphere and the Evolution of Geo-Biological System» (Division II), by 
Fundamental Research Programs by the Division of General Biology of RAS 
«Biological Resources of Russia» and the Federal Program «Scientific and 
Pedagogical Personnel of Innovative Russia» (Division 1.1, Contract 
02.740.11.0281). 
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������
��-  $����������&���  ����� , 	���������  ��  $����	�-  ��
���� . 
!
�  ���������  �	����  ��$�
�����
���  $��������  Adobe Photoshop �  
AutoCAD LT. 

�  Photoshop (���  �  
&���  ������  ���
�������  ��������� ) ��  �	����  
������
��  	���-������  �������  – ������  $���� , �������  $���� , $����  
(��� . 1.). ,���� , $����  ����	�	��  �������  �  ��	�����	����  ��������	��  
������
���  ��  ������	�� , �����  ��	����  -���	��  ���	�  ���	�  �����  (��� . 
1� ). 

*��  ����  ���	�  	�  ��������  �-  	�����
�	��  ��
���	� . *�
���		��  
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������
�� . 
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'�� , 	�  ��� . 2 �
�	�  $�����  ������
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A number of problems of scientific research demands to work out special 

measuring methods, regarding the definition of adult trees crones parameters. 
So, for example, it is often necessary to track dynamics of growth of a sprout. 
But in a rather high and close plantings of the big density it is not possible to 
execute direct measurements. With a view of definition of a ��	���$�������  
conditionality of trees’ growth in geographical cultures of a fur-tree of the third 
class of age we developed a method of remote definition of sprout length by 
means of a digital photo.  

Photos were made by camera Canon SX-110 at increase of 40-x. Thus 
needles of branches of a topmost part of a crone of 15-metres high trees in 

photos are sharply defined, irrespective of 
any weather conditions. For picture 
processing such programs as Adobe 
Photoshop and AutoCAD were used. 

In Photoshop (as in any other graphic 
editor) the necessary part – an axial section 
or a sucker or a kidney - was cut out from a 
picture (fig. 1.). Then, by change of 
brightness and contrast the image was 
brought up to the mark, when contours of 
needles are visible very accurately (fig. 1� ).  

Thus it is important not to deform 
their natural size. The received image is 
directly copied in AutoCAD. This program 
gives the chance to put down the sizes at a 
photo. 

The method offered by us is based on comparison of needles width vs 
length of a sprout, as is shown in fig. 2. It makes sense because such kinds of 
fur-trees as Picea abies and Picea obovata have the needles which width is not a 
subject to individual variability. At the object of our research (Kostroma region) 
this size fluctuates within 0,8-1,2 mm. Accepting that a thickness of a needle 
equals to 1 mm for each tree (for each picture) it is possible to define length of a 
sprout precisely enough. So, on fig. 2 length of sprout makes L = (109,8 × 
1)/1,03 = 106,6 mm.  

       �                                   b 
 

Fig. 1. Image processing in Photoshop: 
a) an initial photo; b) a fragment with 
axial sprout for sizes taking 
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Fig. 2. Sprout and needles dimensions, recieved in AutoCAD 

Essential lack of the method is the impossibility to take into account a 
corner of a deviation of sprout from a plane, perpendicular to a lens. However 
regarding growth of sprout this lack is not reflected on growth dynamics 
revealing. So the offered method is comprehensible regarding absolute 
measurements as an estimated method. 
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REPRODUCTIVE FEATURES OF THE ALDER BLACK ( ALNUS 

GLUTINOSA) AT CHANGE OF THE METHOD OF POLLINATION. 
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Now in selection of wood plants the greatest distribution was received by 

selection plus trees and their test on posterity . However, according to some 
researchers , for a choice of a method of selection reproductive features of the 
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kind have great value, one of such important features is level self-fertility or 
reaction of separate trees to self-pollination. Depending on to what level these 
samples will belong, the selection method is defined also. 

Recently from scientists and experts of some the countries heightened 
interest to an alder black is marked. Researches in the field of selection of this 
breed have accepted regular character in Poland, Germany, Sweden, Canada, the 
USA, in near abroad republics – Baltic republics, Belarus and in Ukraine. This 
interest is not casual. The alder black is mainly forest species and possesses a 
number of economic valuable signs and properties. Its wood has pink or red-
yellow colour and is rather decorative, that does an alder black by especially 
valuable breed for furniture and ����������������&%��  the industries. The 
trunk of an alder black differs straightness, in high factor fulltimber. 

The amplitude of variability of signs characteristics level of heterogenity 
of studied object and serves as an indicator of heterogenity of populations 
complexities of their structure. For a variability estimation the factor of a 
variation and a scale of levels of the variability, the offered S.A.Mamayev 
(Table) is used. 

T a b l e 
Structure of level of variability of signs at itself and open pollination. 

Level of 
variability of a 

sign 

Method of pollination 

Self pollination Open pollination 
Length Width Length Width 

n % n % n % n % 
Very low - - - - - - 1 4 
The low 2 12 6 35 5 29 9 53 
Average 8 47 8 47 9 53 7 41 
The high 7 41 3 18 3 18 - - 
Very high - - - - - - - - 
 

Conclusions: 1. Seeds of an alder black from self-pollination and open 
pollination are received. 

2. It is revealed presumably polyploid an alder black, qualitatively 
differing on weight of seeds from population mean values (in 1,8 times it is 
more at self-pollination, in 1,9 times it is more at open pollination). 

Trees at which Isf accepts numerical value close or equal to unit can 
represent selection value. This assumption is necessary for checking up in the 
further work. 
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Introduction . Antioxidant status is one of the terrestrial ecosystems’ key 
parameter related to activity of biodegradation processes, microelements 
bioavailability, and toxicity of different compounds [1]. Antioxidant capacity 
(AOC) could be therefore considered as an essential characteristic of soil 
fertility. The study was aimed to compare effect of fertilizers on soil AOC.  

Materials and methods. Trial plots were treated with different fertilizers 
including NH4NO3 (34 kg/ha), LignohumateTM (0.2 kg/ha), biopreparation 
(150 ml/ha) and a combination of Lignohumate and biopreparation (1.15 l/ha) 
and subsequently tilled. Cultural broth of laccase producing white-rot fungi 
Trametes hirsuta 075 (Wulf Ex. Fr) Quel was used as the biopreparation. 
Sampling of soils was carried out after 2 and 14 weeks. Plant residues were 
carefully separated and soils were treated with 0.14 M phosphate buffer (pH 7.1) 
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or 1 M NaOH solution and the extracts derived were assayed for enzymatic 
activities (laccase, peroxidase) and AOC respectively. AOC was measured 
towards radical-cation ABTS according to the previously elaborated protocol [2] 
and the results were expressed in Trolox equivalents (TE). Total phenol content 
(TPC) of alkaline extract was determined and represented in gallic acid 
equivalents (GAE). Measurements were carried out using Cary Bio 100 UV-VIS 
spectrophotometer (USA). All results obtained were expressed per g of soil on a 
dry weight basis. 

Results and discussion. AOC and TPC significantly increased (p<0.001) 
within 2 weeks after soil supplementation with NH4NO3 (5.39±0.45 µmol TE/g 
and 0.615±0.016 mg GAE/g) and Lignohumate (5.86±0.32 µmol TE/g and 
0.818±0.013 mg GAE/g) as compared to the control (3.51±0.03 µmol TE/g and 
0.427±0.007 mg GAE/g). This effect was shown to be less pronounced (p<0.05) 
after 14 weeks and could be attributed to plant residues biodegradation as TPC 
and AOC values were 25 and 30% higher than initial ones even in control 
variant. Combination of Lignohumate with biopreparation revealed much 
weaker effect on AOC and TPC that could be explained by more than 3.5 times 
higher activities of laccase and peroxidase after 14 weeks of supplementation in 
comparison to control or addition of Lignohumate alone. These enzymes are 
involved in oxidation of phenol compounds and their immobilization on 
inorganic soil components.  

Conclusions. Effects of mineral and organic fertilizers on soil AOC 
values were estimated. Application of NH4NO3 and Lignohumate led to 
significant increasing of both soil AOC and TPC. Significant correlation 
between this parameters (r2=0.89) was demonstrated. Antagonistic effects of 
combined Lignohumate and biopreparation application could be assigned to 
increase in soil laccase and peroxidase activities. 

This study was financially supported by the State Contract GK-P211 in 
the framework of purpose program “Scientific and research and educational 
personnel of innovative Russia” for 2009-2013. 
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��	�-  
�����������-  $��-����  	���-�����  �����	��  �	�
�������		��  ������� , 
$����
�&%��  �$�������  �����	��  ��$
���$�� , �	�  �����������  ��  ����  
��$�
�����		�-  ��
���
��	� -��	��������-  �������� . 

+���
�����  ���
�����	��  6 SSR 
������  (mdt1, mdt3, mdt4, mcd4, 
mcd5, mkk4) -
!8"  ����  �����������  $�����
� , ���  �  6�
�����  
���	��
���������  3 �����	��  ��$
���$�� . 1	�
��  ��		�-  ��$
���$��  �  
$���%�&  . AP ��������  (CD1–Taq I, D2T1– Taq I, AS–HinfI, T2F–HinfI) 
�����
  ����
&�	�&  �����
���&  ����	�������  �  ����
������� , 
$�
���		���   	�  ��	���	��  SSR �������� . 

'����  ������� , �  -���  $������		��  ������  $������	��������	�  
�-������  ����
������  ��$
���$�����	��  $��  ��$�
�����	��  ���
��	�-  
�����  �������� , ���  $����
���  ��$�
�������  $�
���		��  ��		��  �
�  
�����	��  �	�
�������		��  �������  ���	��
������  �����	���  
��$
���$��  -
!8"  ����  ����������� . 

 
A COMPARATIVE ANALYSIS OF HAPLOTYPIC VARIATION BY 
THE USE OF SSR- AND CAP-MARKERS OF PEDUNCULATE OAK 

CHLOROPLAST DNA  
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The currently central problem resulting from drying out of oakeries is 

regeneration and conservation of biological and genetic diversity of oakwoods. 
Of paramount importance, then, is the establishment of pedunculate oak seed 
orchards that can provide the basis for conservation and regeneration of genetic 
resources of this forest tree and meet the demand for seed material. The essential 
feature required of any seed orchard therewith is that the seed material harvested 
should be used in a specific seed region. A genetic approach has been developed 
which is derived from the identification of regions represented by related 
lineages. Methods derived from analysis of cytoplasmic loci hold much favor in 
the identification of related lineages of both plants and animals. In angiosperms, 
different sites of chloroplast DNA (cpDNA) have been selected as cytoplasmic 
markers. The peculiarities of chloroplast genomes of angiosperms are as 
follows: 1) these genomes are known to be maternally inherited in angiosperms, 
which markedly reduces the amount of gene flow for these markers and makes 
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polymorphism of cpDNA more structured in comparison to nuclear 
polymorphism, and 2) a distinguishing characteristics of cpDNA is the lack of 
genetic recombination and thus a low rate of changes that take place in the 
course of evolution. 

The most generally employed genetic markers used to characterize 
pedunculate oak chloroplast haplotypes are CAP- (PCR–RFLP), SSR- (SSRP-) 
and SNP-markers. Notwithstanding the fact that different approaches are taken 
to the analysis, the basis of these methods is a common principle of detection of 
cpDNA nucleotide structure variation. It should be noted, however, that to make 
a comprehensive genetic assessment of cpDNA, compare and integrate the 
findings obtained with different methods it is necessary that a unified system 
should be devised that will make it possible to describe haplotypic variants 
irrespective of the molecular and genetic markers used. 

The results of the study of six SSR loci, mdt1, mdt3, mdt4, mcd4, mcd5 
and mkk4, of pedunculate oak cpDNA indicate that three haplotypic variants are 
represented in Belarus. The results of analysis of these haplotypes made with 
CAP-markers, CD1–TaqI, D2T1–TaqI, AS–HinfI and T2F–HinfI, are identical 
to those obtained through the use of SSR-markers. 

Hence the results of haplotyping carried out with different markers are 
closely similar, which permits to use the data obtained as the basis for a unified 
system of identification of haplotypic variants of pedunculate oak cpDNA. 
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9���	��  $�����  ��
�&���  	����
��  �
��	��  ��7�����  �  ��
�����  

�����	��  in vitro. )�	���  ��$�
�����	��  ����  ��-	�
����  	���-�����  ���  
�
�  ��������  ����	���	��  �
��	�-  ��	���$��  -���	�- , ���  �  �
�  
�
����	��  �����	��  ��������  ��		��  �	��	���� . .��	�  ����	���		��  
(Pinus sylvestris L.) ��
�����  ��	��  ��  ��	��	�-  
���������&%�-  $����  �  
+����� , ��	����  ������  �����  $��
�  
�����		��� , �  ��  �������	�  	�-����  
�����  �������  $����	�	�� . ��  ���������
�  ��������  �
�	�
�	���  
����	���	��  ���	�  ����	���		�� , ��
&��&%�&  �	�����&  $���� , 
��
���$
�����& , �
�	����&  �  �����	�	��  $������ . ��  $�����������		�-  
����  MS, LP500, SH, WPM, TE �  DCR 	��
�����  ����
�����  ��
�  
$�
���	�  	�  �����-   LP500 �  SH. !
�  �	������  $����  ��$�
�����
�  
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������	�	�  6-61* , ��	���	 , �����	 , 2iP �  '!,   �  ���
��	�-  
��	��	�����- . "�	���	  �  2iP �  	��	�����
�	��  ���$�	�  �����
�����
�  
����	���	�� , �����  ���  6-61*  �  �����	  �  ������-  ��	��	������-  
�$����������
�  �	������  $���� . 6�
�  �$����
�	�  �$����
�	��  ��
����  
$�
������  ���������  ���$
�	���  6-61* . '����  ��
�  �����	�  �
��	��  	�  
����  �����	��  �
�	�  ���������  �	� , �	��	���	����  ����%�	��  �  	������  
������� . !����
�	��  ����������		���  ��
�  �	���
�  ��
�������  
������&%�-��  $���� , 	�  �$����������
�  �
�	�����  $������ . �  ����
�����  
�����	����  ����$������
�		�-  
�������  	��  ���
���  ��������  
��������	��  $��
�  2-��  $������  ��  7-8 $������ /���$
�	� , �����  ��  ������-  
���
�  ����  ����
�	�  �
�  ����������
�	���  ��
���������	�� . !
�  
�����	�	��  �����$������  ���	�  ��$�
�����
�  �����  LP500, SH, DCR, �  
	��
�����  ����
�����  ��
�  $�
���	�  	�  �����  DCR. 8 "  �	��������
  
�����	�	��  �  ��
����  ���$�	� , ���  ��" . '��	����  ���������  �  ��$  �����  
�����
�  ��%�����		��  �
��	��  	�  �������  �����	�	�� , �������  �������
�  
42%.  ����	�		��  �����	��  ���	�  ��
�  ��$��	�  ���$������	�  �  
��$
��� .  
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Conifer species are most recalcitrant objects for cultivation in vitro. 

However plant tissue culture methods are necessary both for rapid propagation 
of elite genotypes and genetic improvement of plants by genetic engineering 
methods. Scots pine (Pinus sylvestris L.) is one of the most widely distributed 
forest tree species in Russia. Its wood used for production of timber, pulp, 
furniture, etc. We developed clonal micropropagation protocol for Scots pine 
including bud induction, shoot multiplication, elongation and rooting. Six 
different basal media were tested: MS, LP500, SH, WPM, TE and DCR. SH and 
LP500 media gave the best results. BA, kinetin, zeatin, thidiazuron and 2iP at 
various concentrations were tested for the induction of adventitious buds. 
Kinetin and 2iP had little bud-inducing effect compared to BA and zeatin. 
Optimal conditions for pulse treatment of explants with BA were defined.  
Influence of light intensity, photoperiod length and silver nitrate on explants of 
Scots pine were investigated. Addition of activated charcoal inhibited bud 
production but promoted shoot elongation. Induction of 7-8 shoots/explant was 
obtained after two subcultures by means of combination of above factors. For 
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rooting LP500, SH, and DCR media were tested. DCR medium demonstrated 
the best results. Rooting frequency was higher when shoots were rooted on 
medium containing NAA compared to IBA. Dark treatment and agar type had 
significant impact on rooting of Scots pine in vitro. Rooted plantlets were 
successfully acclimatized in the greenhouse.  
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	� -��/�  ����" : ����
&�	��  �����  ����	 , Picea abies subsp. 

� uropaea �  subsp. acuminat"  
 

;�		����  ����%������-  ������$��������	�-  
��	�-  	������	��  �  
$����&  �������  �$����
�����  $����-����	��� , �  ���  ��  	��
������		���  
�  $����	���  ����������  ����	  ��$�
������-  �
�  �-  �����	�� . *��  ���	��  
�-  ��������  ������  �����  ���������  ������  $�������
&  ���  �����  1000 
����	 .  ���	��
�	��  �����������  �����  ��		��  $�������
��  ��������  
����	  �  �����		����&  �����	��  ��	������	�-  ����	��  Picea abies subsp. 
europaea �  subsp. acuminat"  $����
��  �  ��
�	�����  ��$�
�������  �����	��  
�����  �  ��$  ����		��  �����  ���  ������  �
�  ��

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

.���  ����		���  �������
�  $������
��  �  �
�	���-  ���	��	���-  �  
&�	��  ����
�  $���������	��  P. abies (8����	�
�	��  $���  «*��$������ », 
��
��������  
��-��  � �������	�������  $����	�  �������-  ������  �  
#&��	����  
��-��  � $����	�  �
��� -�������-  ������ ). 

1	�
������  $�
���		��  	���  ����
�����  $�  �����	�&  ����
&�	��  
�����  ����	  ���	�  ��������  �  ��� , ���  �����-  ����	�������  ��  ����  �  
$����
�-  subsp. acuminat" , 	���
�  subsp. � uropaea. )�	���  �
�  subsp. 
� uropaea $�  ������  ��  ���
�����		�-  ����������  ������	�  	����
����  
����	��  �	���	��  �����  1000 ����	 . :��  ��������  ����	���  �	���	��  
��		���  $�������
�  �����  subsp. � uropaea �  subsp. acuminat"  �  ������  ��  
	������	�� , ��  ��������	�-  ���
����  �����  $��������  	�  ����	��
�	� . 
.
�����  �������� , ���  $�  ����
&�	��  �����  ����	  ����
�	�  
�������������  ��������	��  ���
����  �����  ��������� , $���������&%���  
�  ���
��	�-  	������	��- . )�	���  ���  ���$�$�
����		��  ���
����  	�  
�����
���&�  	�  �  ������
�������  �������	���  �����  	������	���� , 	�  �  
$���������	���  �-  �  ���
��	�-  �������	������-  $����	�- . '�� , 
	����
����  ��������	��  ���
����  ����
�	�  �����  	������	����  P. 
abies ��
���������  
��-���  �  8*  «*��$������ », 	�������  	�  �� , ���  �	�  
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���$�
���	�  �  $����
�-  ��	��  �������	�������  $����	�  (t0.05=4,04). 
!�������	��  ���
����  �����  ����	��
�	�  �����  	������	����  P. abies 
8*  «*��$������ » �  #&��	�����  
��-��� , 	�-���%�-��  �  ���
��	�-  
�������	������-  $����	�-  (t0.05=3,71). (�����
�������  �������	��  �����  
	������	����  #&��	�����  �  ��
���������  
��-����  ��
���  ���  �����  
8*  «*��$������ » �  #&��	����  
��-���� , �  ��	���  ���  �����  8*  
«*��$������ » �  ��
��������  
��-���� . '��  	�  ��	�� , ����	��  �	���	��  
�����  ����	  	������	��  #&��	�����  �  ��
���������  
��-����  �����  
�����  �������������  ��������	�  	�  ��
���&���  (t0.05=0,83). 

2�
�  ����	���  ��
���  $����������
��  subsp. � uropaea ��  ���	�-  
	������	�� , ��  	��
&��&���  ��  ��  �����  ���
���� , �������  ������	�  $��  
����	�	��  	������	��  �  ��
�� : �����  #&��	����  
��-����  �  8*  
«*��$������ » (t0.05=3,71), �  ���  ��  �����  ��
��������  
��-����  �  8*  
«*��$������ » (t0.05=3,15). �  �
����  $����������
��  subsp. acuminat"  
���
����  �������������  ��������	�  �����  ��
��������  
��-����  �  
	����	�
�	��  $�����  (t0.05=2,42). 

�  ����
�����  $������		�-  ���
�����	��  ����
�	� , ���  	����
����  
�����-  ����	�������  �����  1000 ����	  ����  �  $����
�-  subsp. acuminat" , 
	���
�  subsp. � uropaea. )�	���  	����
����  ����	��  �	���	��  ����
&�	��  
����� , $�
���		�-  �  ������	�-  �
�	����  -�������	�  �
�  subsp. � uropaea. 
)$����
�	� , ���  	�  �������  ��������	�-  ���
����  �����  ����
&�	��  
������  ����	  subsp. � uropaea �  subsp. " cuminat" , $�
���		�-  �  ��	��  �  ���  
��  ���������� . )�����	� , ���  �����  	������	����  $�  �����  1000 ����	  
	�  	��
&������  �����
����  	�  �  ������
�������  �������	��� , 	�  �  
$���������	���  �-  �  ���
��	�-  �������	������-  $����	�- .�

 
ANALYSIS OF ABSOLUTE MASS OF SEEDS OF PICEA ABIES SUBSP. 

EUROPAEA AND SUBSP. ACUMINATA 
 

Markevich T.S. 
Forest Institute of the National Academy of Sciences of Belarus, Belarus. 
E-mail: Tatjana2002_21@inbox.ru. 
 

Key words: Absolute seed mass, Picea abies subsp. europaea and subsp. 
acuminata 

 
The value of merchantable timber stands is governed mainly by seed 

origin and quality. When evaluating seed quality particular emphasis is placed 
on mass of 1,000 seeds. The interrelationship between this seed quality 
parameter and peculiarities of the formation of generative organs of Picea abies 
subsp. europaea and subsp. acuminata will permit the use of the cone structure 
and seed scale type as markers to differentiate seed material during seed 
harvesting. 
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Seed material was collected from whortleberry spruce forests located in 
the southern natural range of P. abies (National Park “Pripiatskiy”, Malorita 
administrative forestry enterprise – a geobotanical subzone of hornbeam oak 
forests and Liuban administrative forestry enterprise – a subzone of spruce-
hornbeam oakeries). 

Analysis of absolute seed mass revealed that subsp. acuminata exhibited a 
wider range of its variability than subsp. europaea. However, mean mass of 
1,000 seeds collected from trees of subsp. europaea in each of the areas studied 
was the highest. In regard to means exhibited by subsp. europaea and subsp. 
acuminata in each of the stands studied, no significant differences were revealed 
between the subspecies. It should be noted that statistically significant 
differences in absolute seed mass were revealed among the tress occurring in 
different stands. However, there was no correlation between these 
interpopulation differences and geographic distances between the stands and 
their sites in different geobotanical subzones. For instance, the greatest 
significant differences were revealed between the P. abies stands growing in 
Malorita administrative forestry enterprise and National Park “Pripiatskiy” 
despite the fact that these occurred in the same geobotanical subzone (t0.05 = 
4.04). Also, significant differences were revealed between the P. abies stands 
occurring in National Park “Pripiatskiy” and Liuban administrative forestry 
enterprise located in different geobotanical subzones (t0.05 = 3.71). The 
geographic distance between the stands of Liuban and Malorita administrative 
forestry enterprises was longer that that between National Park “Pripiatskiy” and 
Liuban administrative forestry enterprise and shorter than the distance between 
National Park “Pripiatskiy” and Malorita administrative forestry enterprise. 
Nevertheless no statistically significant differences were revealed in means of 
mass of seeds collected from the stands of Liuban and Malorita administrative 
forestry enterprises (t0.05 = 0.83). 

A comparison between tree individuals of subsp. europaea in different 
stands and that between the stands reveled the same differences, namely, the 
differences between Liuban administrative forestry enterprise and National Park 
“Pripiatskiy” (t0.05 = 3.71) and between Malorita administrative forestry 
enterprise and National Park “Pripiatskiy” (t0.05 = 3.15). With respect to the 
representatives of subsp. acuminata, statistically significant differences were 
revealed between Malorita administrative forestry enterprise and National Park 
“Pripiatskiy” (t0.05 = 2.42). 

The results of the research demonstrated that subsp. acuminata exhibited a 
wider range of variability of mass of 1,000 seeds than subsp. europaea. 
However the highest means of absolute mass exhibited by insular spruce forests 
were typical for subsp. europaea. It was found that subsp. europaea did not 
differ significantly from subsp. acuminata in absolute mass of seeds harvested 
from the same area. It should be noted that by mass of 1,000 seeds there was no 
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correlation between the stands and geographic distances and their sites in 
different geobotanical subzones. 
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��) ,�  
1	�
�����&���  �����		����  
��������	��  ������  ����	  �
�  

����$������  �  
��	��  $����	��� , ��	���		��  �  1981 ����  ��  ����	  $���  
������
������-  ��
���� . *�������
�	�  ����	���
�	��  ��		��  �  ����		��  
$��������	����  �����		�-  ������
������-  ��
����  �  ������	��  (1994, 
2004 �  2006) ���� . *���	�
�������	�  ����
�����  ���	��  $����	�-  
�������  ����	  �
� , �����		�-  ��  ���  ������	��  ���� . 

 
Key words: Nowary spruce, seed orchard, seasonal variation in seed crop, 

provenance contribution 
 
The prediction of genetic gain and promoting the genetic diversity in seed 

orchards is based on the assumption of panmixia. However, numerous studies 
have shown that equal probability of mating between any pair of individuals in 
orchard is unrealistic since flowering and phenology may vary considerably. 
Meanwhile, compatibility in floral phenology is one of the fundamental factors 
that effectively influence on the genetic diversity observed in seed orchard 
progeny.  

The “Outbreeding” model Norway spruce (Picea abies (L.) Karsten) seed 
orchard was established in 1981. It is located in experimental forest belonging to 
Institute of Dendrology Polish Academy of Sciences in Kórnik, Poland. The 
seed orchard consists of five populations originated from distinct geographical 
provenances: four from Poland - Kolonowskie, Serwy, Karniszewice, Istebna - 
and one from Ukraine – Jasina. Those five populations have proved to archive 
the best results in terms of different growth traits and plasticity in international 
IUFRO 1964/1968 provenance trial.  

The aim of this studies was to test the hypothesis that clones from 
“Outbreeding” Norway spruce model seed orchard have equal chances to 
participate in crossings. We assume that despite distinct geographical origin the 
synchronization of flowering periods between clones is enough to result in equal 
contribution of clones into total seed crop. Cones were collected separately from 
each graft in three mast-years, in 1994, 2004 and 2006. In 2008 seeds from each 
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three mast years were examinated for several traits: weight of 1000 seeds (full + 
empty), weight of 1000 full seeds, percentage of full seeds, mean number of 
seeds per cone (full + empty) and mean number of full seeds per cone. 
Additionally, individual maternal success of five single trees representing each 
of provenance in all three mast-years was analyzed. In 2007, two hundreds seeds 
from each of mast-years, from those maternal trees were sown in containers with 
perlite in greenhouse. Germination ability and survival were analyzed. The 
results were evaluated statistically evaluated. 

In 1994, 93,14% of total clones present on plantation produced the cone 
crop, in 2004 – 66,67% and in 2006 - 86,27%. Despite this, in year 1994 the 
percent of full seeds on average was lowest – 42,5% but the tendency to increase 
was noted in next years – 60,13% of full seeds in 2004 and 72,16% in 2006. The 
weight of 1000 seeds was also increasing in subsequent mast-years: 8,01 g in 
1994; 8,21 g in 2004 and the highest weight was reported in 2006. Among the 
five maternal trees that were chosen for analysis of individual reproductive 
success the highest percent of full seed in 1994 were noted for maternal tree 
form “Kolonowskie” provenance – 56%, in 2004 it was also maternal tree from 
this provenance – 93% and in 2006 trees from “Jasina”  - 90,2%. The highest 
germination ability for seeds from 1994 was notes for maternal tree of 
“Kolonowskie” provenance – 83% and lowest for mother tree from “Serwy” – 
0,5%; in next mast-year in 2004, the best was mother tree from ”Karniszewice” 
- 92,5% an the lowest germination ability was reported for tree from 
“Kolonowskie”. In 2006, best result was reached by mother tree of “Istebna” 
origin – 89%, and lowest result reached mother tree form “Serwy” – 59%. 
Overall, the highest position in ranking of germination ability was obtained for 
mother tree from “Karniszewice”, on the second position were two mother trees 
form “Istebna” and “Kolonowskie” and the third position was noted for “Jasina” 
and “Serwy”. Among the three mast-years recorded for this plantation, the best 
germination ability and survival for the maternal trees was noted in the last 
analyzed year, 2006.   

On average, the tendency for quantity and quality of seed crop to increase 
was noted according to proceeding mast-years. Result obtained during our study 
may be recognized as the indicator of maturation of this plantation.  
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	� -��/�  ����" : Pinus cembra, �������  ����%���	�� , $��������	��  

�$�
�	�� , �	�����	� , ���������

��� , ���
����	�� . 
 
 .��	�  ��������  ����$������ , Pinus cembra L. – ��
�������  ���  
����
�$�������  $����  1
�$  �  "��$��  �  ����	���		��  
�����	������		��  
����
�� , 	���
����  $
��	����&  $�$�
����  � , ���  �
������� , 
��	�����
�	�  	�����  ����	��  ��	���������  ����	������� . .����%�	��  
����
�  P. cembra �� -��  ��������&%��  �	���$���		��  	�������  �  
�
���
�	�-  �
����������-  �������  �$����������  ������
�	�&  
	��
���$����	�-  $�������� , $������%�-  �  ����	�	�&  ��	���������  
���������  ��
����
�		�-  $�$�
����  ��		���  ���� . )�	��  ��  ���	�-  
$�������
��  $�������	��  ��	����������  ���	��������  �  ������	�  
����%���&%����  $�$�
����  ������$�
����-  �����	��  ��
�����  
�$����
�	��  ����	���	��  ��
�  ���� - �  $��������	���  �$�
�	��  (�������  
����%���	�� ). .����%�	��  $
��	����  $�$�
����  P. cembra, �����		�  	�  
���	���  ���$������	�	��  ���� , �����  ���
�������  $����	�  �����$�
�	��  
�  �
�����������		�-  ����%���	�� . *�����	��  ����	�  �	�����	�� , �  
���&  ������� , �����  $��������  �  �	���	�&  ���$���	�-  ������	�����  
$�$�
���� . �����	��  �������  ����%���	��  �  $�$�
����-  ��  ��	���
�	��  
�  �����		��  ������  ����
�  P. cembra $����
��  ��
��  $�
	�  ��������  
	�$���
�	��  ��	��������-  $��������  ����  �  ��
�� . 
 !
�  �	�
���  �������  ����%���	��  P. cembra �  ��	���
�	��  �����  
����
�  �����
�  ����	�  ��  ������	���  �$�
�	��  ���-  $�$�
����  ��  
��$��	��  ( �-����	 ) �  ������	��  (*��
� ) ������  1���������-  1
�$ . 
)��	��  �������  ����%���	��  P. cembra 	�  ������	��  ���	���  
��������		���  ���$������	�	��  $������
�  �  ���-  $�$�
����-  ��  
 ����	���-  "��$��  ((����	� , (����	� , >��� ). 1	�
��  $������
�  �  
��$�
�����	���  ���-  �
�����  ��
���
��	�-  �������� : $�
����
	�-  
���
����	�	�-  (Adh-1, Fdh, Lap-3, Mdh-2, Mdh-4, Pgm-1) �  
���������

��	�-  (Pc1b, Pc18, Pc23) 
������ .  
 �  �
�$�����-  $�$�
����-  �	���	��  �	���
����	��  ���	��  ��
�  
$��������	���  �$�
�	��  (tm) ��
�  ��������	�  ������  �  �
����  $�  ��		��  
���
����	�	�-  ( �-����	 : tm=0,916±0,070; *��
� : tm=0,898±0,038) �  
���������

��	�-  ( �-����	 : tm=0,879±0,036; *��
� : tm=0,893±0,038) 

������ . ,	���	��  ���

����	��  �	�����	��  FIS $�  ���
����	�	��  
��		��  �����
���  	���  (0,025 �  0,054), ���  $�  ���������

��	��  (0,8 �  
0,12). *������	��  �	���	��  tm 	��  ��	�
����	��  ���	���  ���������	��   
(ts) �������
�������  �  	�
����  �
�����������		�-  ����%���	��  �  ����-  
�������- . �  ���$�����-  $�$�
����-  �	���	��  tm $�  ���
����	�	��  

������  ��
�  �	�����
�	�  	��� , ���  �  �
�$�����- , �  	�-���
���  �  
$����
�-  ��  0,700±0,054 (>��� ) ��  0,748±0,064 ((����	� ), �  �����	�  
�	�����	�� , �����������		� , ��
  ����  (21,5–22,9%). *�  
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���������

��	��  
������  ��
�  ���������	��  �  ���$�����-  �������-  
��
�  	����
���  ���� , ���  $�  ���
����	�	�� . �  $�$�
����-  P. cembra ��  
 ����	���-  "��$��  $�����		��  �����	�  �	�����	��  �����  ����
��
�	  
�
�����������		���  ����%���	���� . '����  ������� , $�
���		��  �  
$���%�&  ��
���
��	�-  ��������  ��
�������		��  ���	��  $�����
� , ���  
$�$�
����  P. cembra 	�  ������	��  ���	���  ���$������	�	��  ����  
-����������&���  ��
��  	�����  ���$�	�&  �$�
�	��  �  ��
��  �������  
����	��  �	�����	��  $�  ����	�	�&  �  $�$�
������  ��  ��	���
�	��  �����  
����
� , ���  ��
�	�  ����  ����	�  $��  $������	��  �����  $�  ��-��	�	�&  
��	�
�	��  �����  ��		���  
���������&%���  ���� . 
 �"7&#"  '&  ��6")"  '�&+�",,",(  ���.( (2,"  ���  «
(&$&+(8�!-&�  
�".)&&7�".(� » ('& '�&+�",,"  «��)&9&) *  (  +�)�#(8�!-&�  
�".)&&7�".(� »), «��&(!;&6 �)(�  7(&!9��*  (  <0&$4/(3 7(&-+�&$&+(8�!-(;  
!(!#�, » ()"'�"0$�)(�  II), "  #"-6�  ���  «�"28)& -'� "+&+(8�!-(�  -" �*  
())&0"/(&))&1  �&!!(( » ()"'�"0$�)(�  1.1, �&!-&)#�"-#  02.740.11.0281).  
 

ESTIMATION OF THE OUTCROSSING RATE AND INBREEDING 
LEVEL IN PINUS CEMBRA L. POPULATIONS OF THE UKRAINIAN 

CARPATHIANS AND AUSTRIAN ALPS 
 

Mudrik E.A. 1, Belokon M.M.1, Zhulina E.V.1, Belokon Yu.S.1, Schüler S.2, 
Politov D.V.1 

1Vavilov Institute of General Genetics RAS, Moscow, Russia, 
2Federal Research Centre for Forestry, Natural Hazards and Landscape, 
Austria. 
E-mail: mudrik_len@mail.ru. 

 
Key words: Pinus cembra, mating system, outcrossing, inbreeding, 

microsatellites, allozymes. 
 
Swiss stone pine Pinus cembra L. is a relic species of subalpine mountain 

belt of the Alps and the Carpathians having restricted range, and typically low 
stand density. This leads to relatively low genetic variability observed in the 
populations of this species. Reduction of Pinus cembra L. range due to increased 
anthropogenic pressure and global climate change promotes negative processes 
of depauperization in genetic structure of small population of this vulnerable 
species. Among most important indicators of sound population genetic structure 
is an optimal proportion of selfing and outcrossing, which is the key parameter 
in mating system analysis. Low density of P. cembra populations especially at 
range limits may increase rate of selfing and consanguineous mating. Such 
inbreeding, in turn, may lead to reduction of population adaptedness. Mating 
system analysis in central and marginal populations of P. cembra in undertaken 
here to more comprehensively reflect current genetic processes in this species. 
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For mating system analysis we collected open-pollinated seeds in two 
populations from western (Umhausen) and eastern (Paal) parts of the Austrian 
Alps. Mating system estimation at eastern species range limit was conducted on 
the seeds from three stands located in the Ukrainian Carpathians (Gadzhina, 
Gorgany, Yayko). Parameters of mating system were estimated based on data  
from two classes of genetic markers – polymorphic allozyme (Adh-1, Fdh, Lap-
3, Mdh-2, Mdh-4, Pgm-1) and microsatellite (Pc1b, Pc18, Pc23) loci. In the 
Austrian populations values of multi-locus estimate were relatively high and 
similar by allozyme (Umhausen: tm=0.916±0,070; Paal: tm=0.898±0,038) and 
microsatellite (Umhausen: tm=0.879±0,036; Paal: tm=0.893±0,038) loci. Values 
of inbreeding coefficient FIS  by allozyme data was lower (0.025 and 0.054), than 
by microsatellite data (0.8 and 0.12, respectively). Some excess of  tm values 
over single-locus estimate of outcrossing rate (ts) evidences for consanguineous 
matings in both samples. In Carpathian samples tm values calculated by 
allozyme data were substantially lower than in the samples from the Alps, varied 
from 0,700±0,054 (Yayko) to 0,748±0,064 (Gorgany), and inbreeding level was 
correspondingly higher (FIS=0.215–0.229). In Carpathian samples, microsatellite 
data demonstrated higher outcrossing rate than allozyme data and some 
biparental inbreeding was also observed. Therefore, our quantitative estimated 
obtained by means of two classes of molecular genetic markers showed that P. 
cembra at the eastern limit of its range are characterized by lower level of 
outcrossing and higher inbreeding than populations from central part of the 
range. These results should be taken into account while planning genetic 
conservation measures in this valuable conifer species. 

The study was supported by Fundamental Research Programs by the 
Presidium of Russian Academy of Sciences «Biological Diversity» (Subprogram 
«Gene Pools and Genetic Diversity») and «The Origin of Biosphere and the 
Evolution of Geo-Biological System» (Division II), and the Federal Program 
«Scientific and Pedagogical Personnel of Innovative Russia» (Division 1.1, 
Contract 02.740.11.0281). 
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��	��������	���  ������
����  �  ���  ���	����$���� . 8�  ��	���  �����  
$����-����  $������������	��  �  ��������������  . - �  N-������
���� , �  
�	�����
�	��  ���$�	�  �$����
�&%���  ��������  �  ���$����&  
�������
�	���  ����	���� , ���  �$��������	�  ���$�������  ��
��  50% ���  
��	��� .  

8���  [6�������  �  ����� ., 2009; 8�����	  �  ����� ., 2010] $�����	� , ���  
�  �
���  $������	���  	�����	���  �  ����	��	���  ���	�
�	��   ���
���	�  
��-�������	����  (.. ), �$����
�&%��  ���  	�  ���������  ����	�  
�������
����  ��-�����  �	��	���	����  $�����  . -������
����  �  
	�$���
�	��  ��	����  �����������%�-  ��%���� . *��  ����  �  �����	����-  
�����	�� , ���  ��-�����  ��
�����  �
��	��  �����	����  �	�����  �  . -
����$�����  $��  ������
����  ����� , 	�����  �  ����	��  ��
&��&���  �  
����
���&  ..  	�  ��
���  �  $�����  	����
����  �

�����	����  

�����	���� , 	�  �  �  	���
�	��  
���  ��������  �����	�� , �����  ��  
��������		�  ���������
	��  $���	�� . 

�  ��
����  ��  ��	�
��	�-  ����  ������	��  �����	��  �  �-  �	���
��	��  
���
��  �����  -����������&���  �����		��  ��$���	���  ���
��	�-  
���  . -
����������  �
�  $��
���&%��  ����		��  ���
������  $��  �����	��  �	���  
$����$�&%���  �
�  ��	��  ��$���		���  ����� . )�	��  ��  ����-  
�	������
�	�-  
���  ��$�	�����		���  ��
�����  �  ������	�-  �����	��  
��
�����  ���-��
 . �  ������������  �  $��
��	���  �������	����  �  ��
����  
�����	��  ��
�  	�����	���  �  ����	��	���  ��	��  �  ����
����  �
&����-  

����	���  ��
����	���  ����	�  �  �����	����-  �����	��  �  ��������  
$����������	�-  �  $����������  $�
	����&  	�����		�-  �����  ����  
$�����
�	�  �
���&%�� , ��	���%����  �  ������	��  ����� , ��$���� : 

– 	�
����  NH4
+ �  NO3

--���	�
�	��  �  ��	���	��  
����	���  
����
������  �  ���
������  ��
�����  ���-��
�  �  ����	��  ����	� . )  
������	����  $�
�����
�	���  ������  	�  ��		��  ��$���  �������
�����&�  
����
�����  	����	�  $������		�-  ���
�����	�� , $�
���		��  	�  
�	���
��	�-  �����	����-  �����	��- ; 

– 	�$���
�		����  ($������	�� , 	������	�� ) �  ��	����	��  ����	�  
���	�
�	��  (1!3 -�
&����$���
��
���
��� , ���
��� , ��
����� ); 

– ��� á		��  ���$�����	�����  (
���
������ ) ���	�
�	��  �  �����  �  

�	�
����  (���$����	��  $���� , ����  �  �������	��  $������ ); 

– ������	����  $�����  ��
�����  	�  ��	���  N-������
����  �  ���������  
	�  ������  	����  (���� , ��	������	��  �������� ). 
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	� -��/�  ����" : �	��������� , ���  ����	�� , ���	�� , $����	�� . 
 
�	������
�		��  $�
�����
�	��  ��������  ����  ����	���  (Quercus 

rubra L.) – �������  ���������	���� , 	����������
�	����  �  $���� , ���� - �  
���������������� , �  �����  ������������  ��  �	����  �������
��  �  
��
��	��  – �������  �  $���$�����	����  ��		���  ����  �
�  $������  �  
��������-  
���-  �  
���$����-  �  �  ���������		�-  
���- . 

*��  �	����	��  ��		�-  �	�������	���  $�������$�		��  �	���	��  
�
�����  ���
���  $�
���	�&  ��������������		���  $������	���  �������
� , 
���  ���  ���  ��
�����  ��
����  �����	��  ���������-  �  ��
�����	�-  
	������	�� . 

���
�����	��  $������	���  �������
�  ����  ����	���  �  ����  
�����������  $������
���  	�  ����������  *�����	�����  �  (���	�������  
$����	����  ����������  ��
���� . )$��	��  $�����  ��
�  ��
���	�  �  ���  
2009 ����  ����	���  "�������  $����-����	��  ("���	�������  �����������  

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

�  *�����	����  $����	���  ��
  $��������	  ���-�����	��  $����  
��
����  �  ��
�	������  ��-�	�������		���  �-����� . !�  $�����  
$������	�  ���������  $����  1% ���	��$�� , $��
�  $�����  – ���������  
���	�� , �����  ��
�������	��  (	�  1� 3 �$�
�� : ��
��������  ����  – 2,4 
 , 
���$
���	���  ������	��  – 4 �� ). �  ����	��  
���  (������  ���  	���
� ) 
$������
���  ���������  
�	����
�� . 

�  (���	������  $����	���  ��
���  ������
���  �  �������  $�$����  
�����  �  ���
��	��  ��������  $������  (25, 50, 100 ���� ). �  ����	��  
���  
$������
���  ���	��  �-��� : $��$�
��  �  ��-
�	�� .  �����	��  	�  
$����	�
��� . 

+���
�����  ���
�����	��  ��	�
��	�-  ���	���  �����  $�������&� , 
���  ���	�����  ��-������  ����	  ����  ����	���  �  ����  �����������  ������� , 
(95 �  90% �����������		� ); �	�
��  ��		�-  ��
%�	�  ����
���  �  ��	���	��  
���	����  �����  �  ������  ���	���  �  ��	��  ���������		���  $������  
$��������� , ���  
�����  ����  �  �������  �  ���	���  *�����	�����  
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$����	���  ���  ����  ����	��� , ���  �  ����  �����������  �  ���&�  ���	���  �  
��		��� , $�
���		���  �  ���	���  (���	�������  $����	���  ����  
����������  – $�  ������  �  ��������  �  2 ���� ; ����  ����	���  $�  ��������  – �  
2 ����  �  ���&�  ��������	��  ��
����  ��  ����
�	�-  �����	���  
(���

����	��  ��������	����  td=9,3; 11,2; 8,6 ��
���  ���

����	��  
��������	����  .��&��	��  t=1,96 $��  5-��  $����	�	��  ����	�  
�	�������� ); �  ��	��  ���������		���  ����	�  �  ���	���  ����  ����	���  
	��
&��
���  	�
����  ������	���  ��������  $�������  �  90% �����	�� , �  
����  �����������  – �  10% �����	�� ; �������������  ���	����	�-  ���	���  
���  ����  ����	��� , ���  �  ����  �����������  $����
�����  �  *�����	����  
$����	���  98 �  92% �����������		�  $�����  60 �  10% �  (���	������  
$����	��� . 

*�  ������  $������		��  ������  ��  �����  ������� , ���  ���	��  ����  
����	���  $�������&�  
�����  ����
�����  $�  $�������
��  ������ , 
��������  �  ��������  �������	��  ���	����	�-  $���������  �  �����  ����  
������	����	�  �  �����	�&  �  ��
����� ; ��-�	�������		��  �-���  
�
���$����	�  �������&���  	�  ����%���	��  ���	���  �  $�������  �  
$�
���	�&  
����-  ����
������  �  ��������  ����� . 

 
CULTIVATION OF THE PLANTING MATERIAL OF THE RED OAK  
AND THE ENGLISH OAK IN NURSERIES OF THE MOSCOW AREA  

 
Novikova U.E. 
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Numerous positive qualities of a red oak (Quercus rubra L.) – high 

decorative effect, simple taste to soil, resistance to gas and smoke, and also 
stability to many vermin and illnesses speak about perspectivity of the given 
type for plantings in city forests and woodland parks and in recreational forests. 

At introduction valuable alien the primary attention should be given 
receipting of a high-quality planting material as it is the guarantee of creation of 
steady and longevous plantations. 

Researches of a planting material of a red oak and of an english oak were 
spent in territory of Pravda and Grebnevo nurseries of the Moscow area. 
Experimental crops have been included in May, 2009 by seeds of the Kursk 
origin (Korenevsk local forestry Sudgansk of a forestry of Kursk region). 

In Pravda nursery has been made three-row case crop of acorns with the 
further mechanized drifts. Before crop was spent handling of ground of 1% 
raundap, after crop – handling of guan, then mulch (on 1 cubic metre respings is 
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lead: a dolomitic flour – 2,4 litres, complex fertilizer – 4 kg). Within summer 
(each three weeks) was spent of handling of fundazol. 

In Grebnevo nursery acorns were cowed in fissures across a bed in garden 
with different various density of planting (25, 50, 100 pieces). Within summer 
were spent manual drifts: weeding and loosening. Fertilizers were not applied. 

Results of researches annual seedlings of oaks display, that soil 
germinability of seeds of a red oak and an english oak is high (95 and 90% 
accordingly); the analysis of data of depth stipe at a foundation root collar and 
heights seedlings of Pravda nursery as a red oak and an english oak and have a 
variance with the data received at seedlings Grebnevo nursery of an english oak 
– on height and diameter in 2 times; red oak on diameter – in 2 times also have 
reliable differences from other variants (factors of reliability td = 9,3; 11,2; 8,6 
more factor of reliability of Student t = 1,96 at 5% significance level); in the end 
of a vegetative season at seedlings of a red oak was observed presence of a 
secondary annual increase at 90% of plants, at an english oak – at 10% of plants; 
occurrence standart seedlings both a red oak and an english oak predominates in 
Pravda nursery of 98 and 92% accordingly against 60 and 10% in Grebnevo 
nursery. 

Under totals of the lead operation we can tell, that seedlings of a red oak 
display the best results on indexes of height, diameter and speed of reaching of 
standard parameters and can be recommended to introduction in cultures; the 
mechanized drifts favorably affect cultivation of seedlings and lead to deriving 
of the best results in shirt periods. 
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�$��	���  
��-��� . !
�  $����%���	��  ��$�
�����
�  ����	� , �����		��  �  
"����	����  �$��	��  
��-��� . ���
�����
���  �  ���
��	�-  ��	��	������-  
�
���&%��  $��$����� : �����
 , �������	 , 
����  (�  ��	��	������-              
1…10–3%, 1…10–4%, 1…10–5%) �  ����������	�
��  (2,5…10–6%, 2,5…10–7%, 
2,5…10–8%). 

.���	�  ����������
�  $����  ��������	��  	�  $������	��  18 � . �  
���	�-  ��������-  �����
������  �����  ���
��	�-  ��	��	������ . +������  
��������  ������
�  	�$���������		�  $����  ����������  ����	  $����  
������
�	��  �����

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

�����		��  ���� . �  ������  �����	��  �$���  $����%���
�  $�  100 
����  ����	 . *�����	����  �$����  – 4-����	�� . .���	�  $����%���
�  	�  
�$����
�	��  
���  	�  ��
��	�		��  
�
������
�	��  ������ . 8�  ���
�  �
�  
$����%���	��  (��������  
����  �.. ) $���������
���  ���$�������  +25 
. 0 �  $�����		��  ��������  ����� . 

�  -���  	��
&��	��  $������
��  ����  ��
�������  	����
�	�  
$�������-  ����	  	�  3-� , 5-� , 7-� , 10-�  �  15-�  �	� . 8�  7-�  ��	�  �$����
�
�  
�	����&  $�������	�� , �  	�  15-�  – ��-	������&  ��-������ . �  �	�  �����  
	����
�	�  $��������  �  ��	�  ���	�����  ����	�  ���
�
�  �  
���  �  ������
�  
�  ��������  �	�
���  ����
�	�  $�  ������  $����  ��
�������  ����	 : 
	����
�	�  $�������- , ��	�  ���	����-  �  	�  $�������- . 

8��
�����  �	�����  $�������	��  	��
&��
���  $��  ���������  ����	  
�����
��  �  ��	��	�������  ������-  ���������  1…10–3%, 1…10–4%. �  
��		�-  �����	���  ���
�������  $�������
�  ������  �	���	��  83 �  84 %, ���  
	�  8 �  9% ����  ��	���
�  �����������		� . �  ����
�	�-  �����	��-  
$������	��  �������
�  1–4%. 

 ��
�����  ��-������  ����	  	�  7% $�  ��	���	�&  �  ��	���
&  
$����
�
�  �-  ���������  �����
��  1…10–3% �  1…10–4% ��	��	������ , 
�������	��  1…10–4% �  
������  1…10–5%. �  ��		�-  �����	��-  
���$�����	��  ��-	�������  ��-������  ����	  �������
�  92%. 8����
���  
	���  $�������
�  ������	���  $��  ��$�
�����	��  ����������	�
���  �  
��	��	������  2,5…10–8% �  �������	�  �  1…10–4%. ��-������  ����	  ���	�  
�  ��		��  �
����  ���	�  90 �  91%. 

8�  ��	���	��  ������
���		���  ���	�  ���
���  ����� , ���  
$����	�	��  �����
������  �����  $����
���  �
������  $����	��  ��������  
����	 : �	����&  $�������	��  – ��  9%, ��-	������&  ��-������  – ��  7% 
��	�����
�	�  ��	���
� . 
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The purpose of this work is to research influence of growth stimulators on 

germinative power and technical germination of Scots pine seeds. 
Objects of the research are Scots pine seeds that have undergone 

processing with several chemicals of various concentrations. 
Studies of influence of growth stimulators on sowing quality of Scots pine 

seeds were carried out in the laboratory basic forest nursery of Glubokoye 
forestry. Seeds collected in Kobryn experimental forestry were used for 
germination. The following chemicals in different concentrations were 
researched: ambiol, cresacine, fumar (in concentrations 1…10–3%, 1…10–4%,      
1…10–5%) and homobrassinolid (2.5…10–6%, 2.5…10–7%, 2.5…10–8%). 

Seeds were processed by soaking growth stimulators of different 
concentrations in water for 18 hours. The solutions were prepared directly 
before processing of seeds by means of diluting of the solution to the required 
concentration with distilled water. Seeds presoaked in distilled water were used 
to control. 100 seeds were germinated in each experiment. The experiments 
were carried out 4 times. Seeds were germinated on a special bed on a 
humidified filtering paper. The temperature on the table for germination 
(Swedish firm BCC) remained +25 2 C° and a constant light mode was 
supported. 

During the experiment the account of quantity of germinated was carried 
out on 3rd, 5th, 7th, 10th and 15th day. Energy of germination was checked on 
the 7th day and technical germination was checked on the 15th day. On the days 
of account well germinated and obviously decayed seeds deleted from the bed 
and the quantity of seeds were marked in an analysis card separately in each test: 
well germinated, obviously decayed and not germinated at all. 

The best germinative power was observed while processing of seeds with 
ambiol (with concentration of working solutions 1…10–3%, 1…10–4%). In these 
variants the investigated indicator reached figures of 83 and 84 % which is 8 and 
9% above the control accordingly. In other variants excess makes 1–4%. 

Processing seeds with ambiol 1…10–3% and 1…10–4% concentration, 
cresacine 1…10–4% and fumar 1…10–5% enabled to increase seeds germination 
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by 7 % in relation to the control. In the given variants of experiment technical 
germination of seeds reached 92%. Usage of homobrassinolid in concentration 
2.5…10–8% and cresacine 1…10–4% gave lower figures. Scots pine seeds 
germination in this case is equal 90 and 91%. 

Thus we can make a conclusion that usage of growth stimulators enables 
to improve sowing qualities of seeds: germinative power – to 9%, technical 
germination – to 7% concerning the control. 
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*�������	��  
���$�
���  	����
��  $�������	�  ����������&  

�	���$���		���  
������ , $����  �
�  �����		�  �����		���  �  
�������	�$����� . =��  ����������  ���  	�  �	��	��  ������	�� , ���  �  	�  
$��������	����  �  ������������  	������	�� . .�
�	�&  	�������  
�������
�	����  ��$�������  �  ���	� -����		��  $����� , �����  �
�  ���%�	��  
�����  ��  �	���  �  
���  ��$�
���&���  $��������
�
��	��  �����	��  [1]. 

)�	����  �
�  ���
�����	��  ���
���  ��������  $�����	��  
($���
��	�� ) -���  ��������  ���	�  ����	���		�� , ���$�
���		�-  ���
�  
���$	�-  ������������
�� , 	��
&��&%����  �  ����	��  2008-2010 �� . 

;�
�&  ���
�����	��  ���
��  ��
���
��	� -
���$���
���������  
�	�
��  -���  $�����		�-  ����	  $�������	�-  
���$�
�� . 

�������
  �
�  �	�
���  �����	  ��  $�����		�-  ��������  ���	�  
����	���		�� , ���$�
���		�-  ���
�  ������  (���
� -��	��  (	�  
$������	��  50 �� ) �  $�������
�	  ���������  -��� . )������  �����  10-20 ��  
��
�  ������	�  �  ���
��	�-  ������  $�����		��  -��� : ���	�  ���  $���	����  
$�����	��  ��
��	�&  (��
�	��  -��� ), 	������������		��  ���	�  (��
���  
���-���  -��� ) �  $����	��	��  �  	�������  �������  ���	� . 

�  -���  �	�
���  $������
���  ����
�	��  ������	��  !8"  [2], *;+ - 
����	������  ����	�-  �	
�����  �  ��$�
�����	���  �	������
�	�-  
$��������  ITS1 �  ITS4 [3, 4], �����	�����	��  ��$
���	��  [3]. 

�  -���  ��$
�
������  $�
���	  ��	�
������		��  �$����  �  ��
����  G 
550 $��  	��
������� . �	��	���	����  �������  �����-  
������  	�  
$������
�  10% ��  ��	��	��  
������ , ���  ���������  	�  ����	�����	��  �  
�������-  ��	���  ����  ����� . �  �������-  ��
�	��  -���  ����	��  !8"  
����
�	�  	�  ��
� . �������  ���	��
������  �����	�����		���  ��$
���	�  
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$��������
���  �  $���%�&  $��������  BLAST �  �����	����	��  (�		��  
��	��  NCBI.  

*�  ��		��  �����	����	���  (�		���  ��	��  ����
�		��  �  
$�����		��  -���  ���������
�  �����  �-������  $�  ��	���������  ���������  
	�  99% �  ������  Teratosphaeria microspora (ID EU343298.1). 

T. microspora (Mycosphaerella microspora) Joanne E. Taylor & Crous – 

���
������	��  $�����		��  ���� , ������&%��  	������������  $�����	��  
-���  [5]. *�  ����  ��������� , ���������  �����  ��
����  �����&  $����
�  �  
$�����	���  ��
��
�	�&  �  $�����	�&  ���������	�-  ����	�� , 
$���������&%�-  �	
�����  T. microspora. '��  	�  ��	�� , 	�
����  �����  
�	
�����  �����  �$������������  ���$������	�	�&  ��		���  
���$�����	�  
	�  �
��
���%��  	������	��  �  �
����  �
���
�	���  �����������  
	��
���$����	�-  �
����������-  
������� . 
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Roadside shelterbelts are most susceptible to anthropogenic factor, 
directly or indirectly associated with road transport. This is reflected in the 
external state, productivity and sustainability of stands. Vegetation is 
experiencing heavy load in the winter-spring period, when deicing agents are 
used to clean the roads from snow and ice [1]. 

The basis for the study was a mass shrinkage (blight) of needles of Scots 
pine trees along the major highways, observed during 2008-2010. 



 

- 211 - 

The purpose of this study was molecular phytopathological analysis of 
needles of damaged pines from roadside shelterbelts. 

Material for analysis was represented by pine needles which was collected 
from damaged trees of Scots pine along the route Homel-Minsk (over 50 km). 
Samples (10-20 mg) were taken from different parts of the blight needles: tissue 
without signs of disease lesions (green needles), necrotic tissue (brown shrunken 
needles) and the intermediate areas with partial necrosis of tissue. 

The analysis was performed on the next steps: isolation of the total DNA 
[2], PCR-based diagnosis of fungal infections with the use of universal primers 
ITS1 and ITS4 [3, 4], sequencing of amplicons [3]. 

During of analysis one major PCR band with size G 550 b.p. was 
obtained. The color intensity of the other amplicons did not exceed 10% of the 
major band that indicates the dominance of one fungal species in the samples. 
There was no fungal DNA identified in green needles. Species identification by 
amplicon sequencing was performed using the BLAST program in International 
Gene Bank of  NCBI.  

According to the Gene Bank data base, phytopahogenic agent from 
needles had 99% genetic similarities with fungus Teratosphaeria microspora 
(ID EU343298.1). 

T. microspora (Mycosphaerella microspora) Joanne E. Taylor & Crous -  
necrotic pathogenic fungus which causes shrinkage of needles [5]. Probably, 
processing of roads by a mixture of salt led to the initial weakening and defeat 
of the vegetative organs prior to infection of T. microspora. However, the 
presence of the big number of infected trees may facilitate the spread of this 
phytopathogen to nearby stands in the event of prolonged influence of adverse 
weather factors. 
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!
���
�	��  ���	�		��  ���
�  ������	�-  �����	�� , �������  
�����������	���� , �  �����  �������  ��	��������  	�  ����
��
�		��  
�������
�	����  
�	���$������-  $���	����  ��
�&�  ��
�����		�&  ������  
����	�  ���������� , �
���
�	�� , �  �������&  �  	�����
������	�� . �  
	�����%��  �����  �����  ��	���������  ����
������  �������  �����	��  
$����  ������������
�	��  ���	�
������� , �  ��
�  ����  $�����%���� , 
��
�����  $���$�����	��  �
����	������  ��������		��  �$������  ��
����� . 
�����  $����
���  ��  ��������  �����  $�
�����  	����  
����  �����	��  �  
����		���  $���	����� . 

�  ��������  �$����
�	���  ��$�  ���$
�	���  �
�  ���	�  �����	�  
�����	��  ����
�  (�������
�� ) �  �����	��  in vitro. 1�����������
�	��  
���	�
�������  $������
���  �������  Agrobacterium tumefaciens CBE21, 
	���%��  �������	�	�	�&  $
������  pBI-4CL. �  ����
�����  $�
���	�  12 

�	��  ��	�����	 -���������-  ����	����������-  �����	��  Pt XIII 4CL 1a - 
Pt XIII 4CL 4c. :����  $����������  	�
����  ���	���	�  �  $�
���		�-  

�	��- , ��
�  $������	�  *;+  �������  �  $���������  �
�  ��$
�
������  
$���	���		��  ��	�������� , �������%��  ��	  ��	�����	 -

��
����	�
�����  nptII �  
�����	�  ��	�  4CL. 1	�
��  $��������  $�����
 , 
���  ���  
�	��  ��������  ��
����  
�����	� . 

������������  ���$������		��  �������  ��������  �	���������		��  
$������  ��	�  4CL �
�	��  199 $��  ��	���	�� . =��$������  ��		��  
��	��������  $�������  �  +8" -�	���
���	���	���  �	��������	�&  
���$������  ��	�  4-�������  CoA 
����� . =���  
����	�  ���������  �  ��	����  

��	�	�  �  �	���	��  ���  ���$������  $�������  �  ����	�	�&  ����	���	��  

��	�	 -��

&
���  �  �����	�  ���
���	��  ��
�  ��

&
���  �  �������	�  
���	���		�-  �����	�� . *��  ����  �����  ������	�  ���
���	��  ��������  
����� . =��  �  ������  $��������  $
�	�������  ���
�������  �  ��$
��	�- , �  
�����  �  �  $�
���-  ��
����- . 
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THE CREATION OF ASPEN (POPULUS TREMULA) TRANSGENIC 
PLANTS CONTAINING RNA-INTERFERING STRUCTURE FOR 
INHIBITION OF 4- COUMARATE:COENZYME A LIGASE GENE 

EXPRESSION 
 

Podrezov A.S.1,2, Bulatova I.V.1, Schestibratov K.A.1 

1Branch of Shemyakin and Ovchinnikov institute of bioorganic chemistry 
Russian Academy of Sciences, Pushchino; 
2 Pushchino State University, Russia. 
E-mail: podas@yandex.ru. 
 

Key words: explant, adventitious shoot, agrobacterial transformation, 
binary vector. 
 

The breeding work with woody plants is very laborious, long and 
frequently unproductive because it has a long life cycle, high heterozygosity and 
high nongenic variability of phenes. At present the genetic modification of plant 
properties method by agrobacterial transformation seems to be promising 
alternative to traditional breeding means. This method gives the possibility to 
obtain new plants with specified properties very fast. 

Stem segments (internodes) from in vitro aspen plants were chosen as 
optimal explant type. Agrobacterial transformation was carried out with 
Agrobacterium tumefaciens CBE21 strain, containing recombinant plasmid pBI-
4CL. 12 lines of kanamycin-resistant regenerated plants Pt XIII 4CL 1a - Pt XIII 
4CL 4c were obtained. To confirm the presence of transgene in obtained lines 
we have carried out PCR with primers for amplification of transferred 
construction containing neomycin phosphotransferase gene and 4CL gene 
inverted fragments. The analysis of products revealed that all lines contained 
target fragment. 

Integrated expression cassette contains inverted repeats of 4CL gene, 
199bp in length. Expression of this construction leads to RNA-interference 
inhibition of 4- coumarate:coenzyme A ligase gene expression. This enzyme 
participates in lignin synthesis, so the decrease in its expression will result in 
change of lignin-cellulose ratio to increase the cellulose content in the wood of 
transgenic plants. The increase of growth rate is also possible. These and other 
parameters will be studied in a greenhouse and field experiments. 

The obtained plants with improved properties can be considered as 
preferable feed stock to pulp-and-paper and other fields of industry. 
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	� -��/�  ����" : ������������  ��������	�� , ������	 , ��

��	��  

���$$� . 
 
.�����������  ��������	��  ���������  $���$�����	��  �$������  

���������  $�����������  ��	��������  ��	����	���  �������
�  – �
��	�-  

��� , ������  �  �����$��  ��		�-  -���	�-  $���� . *������  �������������  
��������	���  	�  $������  �
�  ����$������  ���	�  �����
���  	�  ������  
��	��	�-  ������ : �	�������  ��������		���  ��

��� , $��
�
������ , 
�������	��  ������	�� , $�������	��  ������	�� . 8����
��  $���
��	��  
���$��  ��
�����  ������  �������	�� . 

)$���������  ��
����  $��
�
������  ��
�����  	���-������  	�  
��
���  �
�  ��������  �����  ��

��� , 	�  �  �
�  ��-��	�	��  ���  
��������		���� . .  ��
�&  $������  �$����
�	��  ��	��	������  
������	��
�		���  �
������	�  	�  ������  $��
�
������  $������
�  
����	�	��  ������-  �����	��� : 1) 0,2 ��  GSH; 2) 0,5 ��  GSH; 3) 1 ��  
GSH; 4) ���  GSH (��	���
�	��  �����	� ). *��
�  $���	���  ��

��	�-  ���$$  
��  �����  �
�  $��
�
������  	�  �����  �
�  �������	��  �  ����	��  4 	���
�  
$����-���
�  
��������	��  �����������-  ������	�� . ��  $���  
�	�
��������-  ��

��	�-  
�	��  (R84/2, 75/6, 110/7, 110/3, 110/9) 
�������
�	��  ��������		����&  ��
���
�  
�	��  110/7, ��	���
�	��  – 
75/6. 8����
��  �$����
�	��  ��	��	�������  ������	��
�		���  �
������	�  
�
�  
��������	��  ������
�	�-  �����������-  ������	��  �
�  
�	��  110/7 
�����
���  0,5 �� . �  ����  �����	��  ���
�  ������
�	�-  �����������-  
������	��  �������
�  $�����	�  15 	�  ��	�  ��

��	�&  ���$$� , �  ��  �����  
���  �  ��	���
�	��  �����	��  	��
&��
���  ��
�	��  �����
������ , �  
������
�	�-  ������	��  $����������  	�  
��������
��� . "�	��	������  
������	��
�		���  �
������	�  1 ��  ��
�����  �������	�� , �  
��������	��  
�����������-  ������	��  $����-����  -���  (�  ����	��  2 ������
�	�-  
������	�  	�  ��

��	�&  ���$$� ). 

'����  $������
��  �	�
��  �$����
�	���  ��$�  �  ��	��	������  
��
���&%�-  ���	���  	�  ������  �������	�� . ��$�
�����
�  $���  �����	���  
��
�����	��  $�����
�	��  ����� : 1) 0,8% Gelrite; 2) 1,5% �����  
����$�������  ��$�  (Panreac); 3) 1% �������  (Lachema); 4) 1,5% �����  (Fisher 
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BioReagents); 5) 1,5% ��������
����������  �����  (Helicon). :����  4 	���
�  
��
���������	��  ��
�  $�
���	�  �
���&%��  ����
����� . ��  ������-  
�	�
��������-  ��

��	�-  
�	��  (110/1, 111/1, 110/9, 110/7) �������
�	��  
��������		����&  ��
���
�  
�	��  110/7, ��	���
�	��  – 111/1. 8����
��  
�$����
�	��  �����	���  �
�  
�	��  110/7 �����
��  ������  (1% ������� ), ���  
��
�������  ������
�	�-  �����������-  ������	��  �������
�  ~25 	�  ��	�  
��

��	�&  ���$$� , �  ��  �����  ���  �  �����-  �����	��-  ������
�	�-  
������	��  $����������  	�  �������
��� . !
�  ����
�	�-  
�	��  ������	  
������	��  ����  ��

��� , 	�  	�  �����	��  �  1% ��������  �	  ��
  ��	���
�	 . 

'����  ������� , ��	��������  	�  ����
�����-  $������		�-  
���$�����	��� , ���	�  ���
���  �����  �  ��� , ���  	�  $������  �������	��  
�����������-  ������	��  ��
����  �
��	��  �������&�  ���  ��
����  
$��
�
������  ��������		���  ��

��� , ���  �  ������  $�����
�	�-  ����  	�  
���$�  �������	�� . !����
�	��  �  �����  ��
��������  ������	��
�		���  
�
������	�  �  ��	��	������  0,5 ��  ���
�������  �������  
��������	��  �  
��������  ������	�� . ��$�
�����	��  �  ��������  ��
���&%���  ���	��  
�������  	�  ���$�  �������	��  �����  $�
�����
�	�  �
����  ���  	�  �������  
�������	��  �����������-  ������	�� , ���  �  	�  �-  ���
�
���& . 

 
INFLUENCE OF REDUCED GLUTATHIONE AND TYPES OF 

GELLING AGENTS ON MATURATION OF PICEA ABIES SOMATIC 
EMBRYOS 

 
Popova O.G.1,2, Churochkina O.A.1, Schestibratov K.A.1 
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Russian Academy of Sciences, Pushchino; 
2 Pushchino State University, Russia. 
E-mail: elektra-vrn@yandex.ru. 
 

Key words: somatic embryogenesis, embryo, callus group. 
 
Somatic embryogenesis is a perspective method of mass propagation of 

genetically homogeneous material – elite forms, types and ecotypes of valuable 
conifers. The process of somatic embryogenesis of Picea abies consists of 4 
basic stages: initiation of embryogenic callus, proliferation, maturation and 
germination of embryos. The most difficult stage is the maturation of somatic 
embryos. 

The optimization of proliferation conditions is necessary both for fast 
callus growth and maintenance of it embryogenity. In order to find optimal 
concentration of reduced glutathione on the proliferation stage we have 
compared four variants: 1) 0,2 mM GSH; 2) 0,5 mM GSH; 3) 1 mM GSH; 4) 
without GSH (control). Somatic embryos were formed in 4 weeks after the 
callus transfer from proliferation medium to maturation one. The line 110/7 
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displayed the maximal embryogenity as compared with other five analyzed lines 
(R84/2, 75/6, 110/7, 110/3, 110/9) whereas the line 75/6 showed the minimal 
embryogenity. The 0,5 mM concentration of reduced glutathione is the most 
optimal concentration to form cotyledonary somatic embryos for line 110/7. In 
this variant the number of cotyledonary somatic embryos is about 15 per one 
callus while strong vitrification was observed in control and cotyledonary 
somatic embryos were not formed. The 1mM concentration of reduced 
glutathione seems to be redundant leading to worse formation of somatic 
embryos (in average two cotyledonary embryos per callus). 

The analysis of optimal type and concentration of gelling agents on the 
maturation stage have been also carried out. Five variants of gelling agents have 
been used: 1) 0,8% Gelrite; 2) 1,5% agar of European type (Panreac); 3) 1% 
agarose (Lachema); 4) 1,5% agar (Fisher BioReagents); 5) 1,5% bacteriological 
agar (Helicon). The following results have been obtained after cultivation during 
4 weeks. The line 110/7 displayed the maximal embryogenity as compared to 
four analyzed lines (110/1, 111/1, 110/9, 110/7) and the line 111/1 - the minimal 
embryogenity. The third variant (1% agarose) is the most optimal variant for 
line 110/7. The number of cotyledonary somatic embryos was 25 per one callus 
while in other variants practically no cotyledonary embryos were observed. For 
the other lines secondary growth of callus was present with the minimum on the 
medium with 1% agarose. 

Thus, from the results of our experiments we can make a conclusion that 
the maturation process of somatic embryos can be influenced both by 
proliferation conditions and composition of nutrient medium on maturation 
stage. The addition of 0,5 mM reduced glutathione in cultivation medium 
increases formation frequency and quality of embryos. The use of agarose as 
gelling agent on the maturation stage also positively influences both the 
maturation frequency of somatic embryos and their morphology. 
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��������	��  ������������  ������	���  �����	��  �  ��
�����  �	��	��  
����� , �  � . � . �  �  �	
�����		��  $�����		��  	���
�� . 9�������  
$��-����	��  �����  $������  
���  	���
��  ��	�����  ����  �  ��������  
�����	�� , 
���  �$����������  $���
�	�&  	����$�����������  �  
�$����
�		��  $�����	�� .  

�  ��
����-  ��%�%�		���  ���	�� , ���  $��-����  $������  ����%���	��  
$������	���  �������
�  �  ��������  ���	����  ��������  (*�," ) 	�  
�����	�
�	��  ���$�  �����  $����	���  ��  100% ���	��� . +����
�	��  ����	 , 
�  �����  �  ����-  �����	��  $�  ��	���	����  	�  $����
���  ����������  ��  
��������  	����
��  �$��	���  ����
���	��  – �	
�����		���  $�
���	��  
���	��� . .����	�  ���  �  ��� , ���  ��	��	��  �����	����  ������	��  ��%�  
��
�����  ��$�
�������  �������� , � . � . ������  �������  �  ����	��  
��	���
�	�  ��������  �	�����
�	��  ��
�������  �$��  ���������
��  
(Fusarium, Alternaria, Pythium �  �� .). "�	���	���  
���  $��$������&�  
��������	�&  �  ���$������	�	�&  ����
��  $�����	��  �����  �����	���� . 

�  -���  
���$���
��������-  ���
�����	��  	���  $������	  �	�
��  
��-������  ����	  �
�  ����$������  (Picea abies (L.) Karst.) �  �
�  ��
&���  
(P. pungens Engelm.), �  �����  ���	�	�  ���$������	�		����  �  
�����	��	����  ���������
��  �	
�����		���  $�
���	��  ���	��� . .  ��
�&  
$�����	��  ������������  ��-����  $����������
��  ����  Picea ��
  
$�����
�	  �$��  $�  $���$����	��  ���������  ����	  ����������  
�����
������  ����� : �����
 , �����	 , �
����  �  �$�	 . �  ��������  ��	���
�  
����	�  �
�  ����$������  �  ��
&���  ��������
�  �  ����  (����	��  1). 
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����
���&%�-  �	����&  �  ��������  $��-����	��  	����
��  �������-  
��  
����� . )�	��� , ���  $�����
�  ����
�����  	���-  ���
�����	�� , $����	�	��  
��		�-  �����
������  �����  $��  $���$����	��  ���������  ����	  	�  ������  
����  �������  ����
���� : ��-������  	�  $��������  70%. 
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FEATURES OF PASSAGE GERMINAL STAGE BY 

REPRESENTATIVES OF GENUS PICEA A. DIETR. AT CULTIVATION 
OF THE LANDING MATERIAL WITH THE CLOSED ROOT SYSTEM  

 
Prahodskiy S.A. 
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E-mail: sergeyprahodski@gmail.com. 

 
Key words: Landing material with the closed root system, activators of 

disease, pathogens, damping-off, a spruce (Picea). 
 
Germinal stage consists of germination seed phase and phase of 

formations and sprout developments /1/ and it is also some kind of the formation 
period of wood plant stability to environment conditions, including infectious 
pathogenic beginnings. Character of passage this period oppresses plant growth 
and development for a long time, or promotes immunity occurrence to defined 
pathogens. 

In the conditions of the protected ground (greenhouse) where there passes 
process of cultivation of a landing material with the closed root system on 
germinal stage we can be lost up to 100% seedlings. Division of seeds, and then 
and plants on containers does not allow to get rid of development of the most 
dangerous disease – damping-off. It is connected by that the basic source of 
infection is the used substratum is more often. Each capacity with a seed initially 
contains a significant amount dispute of activators (Fusarium, Alternaria, 
Pythium, etc.). Containers only interfere to growth and distribution mycelium 
pathogens between wood plants. 

During phytopathologic researches we carry out the analysis seed 
germination of spruce species: Picea abies (L.) Karst. and P. pungens Engelm., 
and also prevalence and injuriousness of damping-off activators are estimated. 
For the purpose of stability increase of shoots by representatives of genus 
Picea experience on preseeding processing of seeds by solutions of growth 
stimulants has been put. Stimulants are ecosyl, zircon, albit and epin. As the 
control seeds of P. abies and P. pungens were presoaked in common water 
(drawing 1). 
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Drawing 1 – Efficiency of seed soaking in solutions of growth stimulants 
 
As a whole, action of the growth stimulants chosen by us is directed on 

improvement and increase of plant natural properties. These properties 
regulating energy and speed of passage of the most vulnerable growth phases. 
However, as have shown results of our researches, application of the given 
growth stimulants at preseeding seed processing not always gives high result: 
germination does not exceed 70%. 
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In spring 2000 the experimental plot was established in the Forest 
Division Choszczno, the Forest District Mogilica (Poland) for testing 
provenances and families of pedunculate oak (Quercus robur L.) from eight 
registered seed stands (188 families, 8640 trees). The design of the experiment 
was single-tree plots in 12 replicates. This trial was established by the Institute 
of Dendrology Polish Academy of Sciences in Kórnik. It is a part of a larger 
experiment, including a series of plots in Forest Divisions: Namys
ów, Bielsk 
Podlaski, Tuszyma and Brzesko, which were established by the Polish Forest 
Research Institute. 
 In autumn 2009 at tree age 12, survival percentage and stem straightness 
(5-degree scale) were assessed, and diameter at breast height (DBH) was 
measured. Both provenances (seed stands) and families within stands varied 
significantly for all traits examined (P<0.01). 
 The best provenance for growth and stem quality was Krotoszyn 
(Borowina), with the average DBH 43.7 mm and stem straightness at 3.07 
points. The Piaski (Dobra Pomoc) provenance had the best survival – 96.1%. 
The best families were K221 [Krotoszyn (Jelonek)] with 58.0 mm DBH, and 
Si13 [Piaski (Siedlec)] with stem straightness at 4.0 points. 
 Heritability at the population (provenance) level was very high for DBH 
(h2

P = 0.909) and stem straightness (h2
P = 0.927). Family heritabilities were 

lower, reaching h2R = 0.617 and h2R = 0.515 for DBH and stem straightness, 
respectively. Individual tree heritabilities were very low – h2S = 0.141 for DBH 
and h2S = 0.094 for stem straightness. 
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NAD+-���������  
���������������	���  (3!( , "3  1.2.1.2) �  
�����	��-  
���
�����	�  �  ����-�	����-  �  ��
�����  �	������
�	��  ��
���  
������� . *��  ���������-  �����������-  �������	��  3!(  �  ����-�	����-  
�����
�
�  ���������  9% ��  ���-  ����-�	����
�	�-  ��
��� . !
�  ���	��  
������������  3!(  $��  ���������-  �����������-  $���
���	�  ��$�
�������  
�	��������&  $���������  �������� , �������  �����  ����������  �  
����-�	����-  ��
���-  ��
�������-  �  ��
����-  ������� . ���
�����	��  
��	�����  �	���������  $���������  ��������  �������	�	�	�-  3!(  ������  
��$�  ��  �����	��  Arabidopsis thaliana �  ���  Glycine max �  3!(  ������  ��$�  
�  ��  ����	���  ��  ��������  Pseudomonas sp.101 $�����
� , ���  �������
�	��  
3!(  	�  2 $������  �����
�	��  $�  ����	�	�&  �  wt-Pse3!( , �������  
��	����������  	�  �  ��
����-  ������� , �  $��  �����  	�  ����	�
� . 
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NAD+-dependent formate dehydrogenase (FDH, EC 1.2.1.2) in plants is 

placed in mitochondria and the enzyme is stress-induced protein. Under stress 
conditions content of FDH in potato mitochondria increases upto 9% of all 
mitochondrial proteins. Inactivation by hydrogen peroxide was proposed as a 
method to estimate FDH stability in vivo under stress conditions. Hydrogen 
peroxide is also produced in high concentrations under stress. Inactivation 
kinetics of FDH by H2O2 has sown that that interation of protein and modifying 
agent proceeds through simple bimolecular mechanism and at constant hydrogen 
peroxide concentration pseudo-first order inactivation rate constant can be used 
as a measure of FDH stability. Stability of recombinant wilde-type plant FDHs 
from Arabidopsis thaliana and soya Glycine max and wild-type and mutant 
formate dehydrogenases from methanol-utilising Pseudomonas sp.101 has been 
determined and it was shown that wild-type plant FDHs overcome bacterial wt-
PseFDH by 2 orders of magnitude. Using site-directed mutagenesis chemical 
stability of PseFDH was increased by 90-fold. 
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	� -��/�  ����" : Pinus sylvestris L., ����
��  ����

� , ��������  

$����� , �����������  �

��� , �	��������	��  ����� . 
 

 �  $��
��	��  ������
����  $����-����  ���
���	��  $
�%����  ����
� , 
������	�		�-  ���
��	���  -����������  �����	�	���� , �����  ������-  
������  �����  ��	���&�  ����
��  ����

� . �-  �������  ������	����  �
�  
���$�	�	���  ����������  �������  �$��	����  ����������  �  	����������  
���������  ��%�����&%�-  
�����	���� . .����  ����
�-  ����

��  
�	���
�	��  ��
�  $��	��
����  ��	�� , �������  �-����  �  ������  ���-  
�
�����  
����	���  (��������������� , ���	�
����� , �����
��� , 
���� , 
��������� , 
����� ) [3]. ���
�����	��  $�  ����������&  ��	��  	�  ������	��  
�����	��  ����	�  
�����	���	� . �  �����  �  ����  ��7�����  	���-  
���
�����	��  �����	�  ���	�  ����	���		��  (Pinus sylvestris L.) 	�  ��		�-  
���$�-  �	����	��� . 1���
  $���������	��   ���	�  $�����������  �  40° ��  70° 
� .� . �  �  20° ��  138° � .� . [1]. *����
����
�	����  ���������  �	�  �  $�����  
���������  �  ��		�-  ������-  ������
���  ��  12-14 ��  16-18 � . ���
�����	��  
������������  ��������  ��	��  $������
���  	�  ���	��-  Pinus sylvestris L. 
.���	�  $��
�  $����-	���	��  �����
������  ������
�  	�  $��
����  ��  
$��
���  �  $����%���
�  �  �����

�����		��  ���� , �������%��  1,26 
(��	���
� ) �  100 ���  ZnSO4. *��
�  ����������	��  ������
�� , ���	��  
����%���
�  	�  $�����
�	��  �����  "	�$�  �  ������
���	����  $�  9��
�	��  
�  �  �����������&%��  �������	���  ZnSO4. +����	��  ����%���
�  �  ������  

������	�  ��  ��������  $�������  12 �  16 � . �������  �����	��  �  ���	��	�&  
���$�����	��  – 6 	���
�  (�
��������	�  ���	����  �������  �  $�����	��  
-��� ). �	������&%��  ��������  100 ���  ZnSO4 	�  ����  ���	����  �������  
$����
�
���  $��  12 �  16 �  �������-  $������- . )�	���  $��  16 �  ����  
���	����  �������  �  �
�	�  �	��������
�� , $�  ��	���	�&  �  
�����������&%���  ��	���
& , 	�  21,8%, �  $��  12 �  – 	�  49,3%. !
�	�  
���	����  �������  ���	���  ��	���
�	�-  �����	�� , ����%�		�-  $��  12 �  
��
�  ��	���  	�  44,1%, �  $��  100 ���  ��	��  – 	�  63,7%. !�������  100 
���  ZnSO4 �  ����	�	��  $����
����
�	����  ���������  $������  
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$����������  	�  �
��
�  	�  ����  ����
����  �  �
�	� . �  ���-  ��  ��
����-  
������
�  ���	���  Pinus sylvestris L. �������
���  �����
�	� . *��  12 �  
��������  $������  �  ��������  100 ���  ZnSO4 ��
��������	�  
�	��������	��  �����  ������
��  �  �
�	�  	�  5,4% ($�  ��	���	�&  �  
��	���
& ), �  �  ��
����-  16 �  – 	�  2,1%. �  ��  ��  ����� , �
�	�  ������
��  �  
��	���
�	�-  �����	�� , ����%�		�-  �  ��
����-  12 �  16 � , $����������  	�  
����	�
��� . .����
�	��  ��������  ����
����  �  ������
��  ��-����  ���	�  
����	���		��  �������
�������  �  �������  ������������  �����	��  	�  
��		��  ���$�  �	����	��� , ��  	���
�  ��������  $�����	��  -��� . !�������  
100 ���  ��	��  $������
�  �  �	��������	�&  �����  $�����	��  -���  �  �
�	�  
	�  9,2% (�  ��
����-  12 �  ���������  $������ ) �  	�  11,8% �  ��
����-  16 � . �  
��  ��  �����  ��
�	�	��  ���������  $������  �  12 ��  16 �  $������
�  �  
���
���	�&  �
�	�  $�����	��  -���  	�  38,2% �  ��	���
�	�-  �����	��  �  	�  
35,1% �  �����	�� , ����%�		�-  �  ��
����-  $�����		���  ��������  100 ���  
ZnSO4. .
�����  �������� , ���  �  ��
����-  16 �  ���������  $������  �  ���-  
���
�����		�-  �����	��  ������
���  $���	���  -
����� , -�������	���  �
�  
��������  ����
�-  ����

��  [2]. 
 '����  ������� , �  ��
����-  ���
�����&%����  $����
����
�	����  
���������  $������ , �����������  ��������  ��	��  	�  ����  �  ��������  ���	���  
���	�  ����	���		��  $����
�����  ��
��  ����� , 	�������  	�  ���
���	��  
�	��	���	����  	���$
�	��  �������� . 
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During last decennary land areas polluted by various chemical compounds 
are increased. Heavy metals have a significant value among them. Their high 
toxicity establishes unfavourable conditions for biosystems. Zinc has a unique 
role among heavy metals, because it is a part of all enzymes classes 
(oxidoreductases, transferases, hydrolases, lyases, isomerases, lygases) [3]. 
Observations on zinc toxicity on woody plants are insufficient. Thereby we 
choose a Scots pine (Pinus sylvestris L.) at early stages of ontogenesis as 
exploration target. The Scots pine range is stretched from 40° to 70° n.l. and 
from 20° to 138° e.l. [1]. Day length in the given widths varies from 12-14 till 
16-18 hours. Zinc toxicity was investigated on Pinus sylvestris L. seedlings. 
Seeds after surface sterilization sowed on a pearlite substrate and grew up in the 
distilled water containing 1,26 (control) and 100 uM ZnSO4. After cotyledons 
expansion, seedlings grew up on Hoagland hydroponics solution with 
corresponding containing of ZnSO4. Plants grew up in the phytotron with the 
light period 12 and 16 h. Six weeks old plants (the root system and primary 
needles are generated) used in experiments. Depressant action of 100 uM ZnSO4 
on roots growth was shown at 12 and 16 h light periods. However at 16 h day 
length roots elongation in relation to corresponding control was slowed down on 
21,8%, and at 12 h – on 49,3%. The control seedlings root length, which have 
been grown up at 12 h was less on 44,1%, and at 100 uM ZnSO4 – on 63,7%. 
ZnSO4 (100 uM) and day length did not effect on stipitate growth. In the same 
conditions Pinus sylvestris L. cotyledons developed stable. At 12 h day length 
and 100 uM ZnSO4 action we fixed cotyledons growth inhibition on 5,4% (in 
relation to the control), and at 16 h day length – on 2,1%. At the same time, 
cotyledons length of control plants, which have been grown up at 12 and 16 h, 
practically did not change. Stable development of Scots pine stipitates and 
cotyledons demonstrate high plants stability at the given stage of ontogenesis. 
Zinc action (100 uM ZnSO4) inhibited primary needles growth on 9,2% (at 12 h 
day length) and on 11,8% at 16 h. At the same time, lengthening of the light 
period from 12 to 16 h led to increase in primary needles elongation on 38,2% at 
control plants and on 35,1% at plants, which have been grown up in chronic 
exposure to 100 uM ZnSO4. It is necessary to notice that at 16 h day length all 
investigated plants showed chlorosis, typical for heavy metals action [2]. 

Thus, during day length increasing, zinc toxicity on Scots pine growth and 
development was more considerable, despite biomass accumulation 
intensification. 
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'�������		��  ������  ����	���	��  �����	��  �  ��
�����  in vitro 

����	�  	��

�����	�  �  $����	�	��  ��  �	����  �����  -���	�- . *������  
�����	����  ��	�$�
����  ����	�	��  
��  ��������  �  �����	��  �����	��  �  
������	��  ������� , �����  �
�����  �
����	����	���  $�������  
$�����
�	��  ����	���	��  ���������	���  ����	���	�� . ;�
�&  ��		���  
���
�����	��  ��
�����  ����������  �������  ��
���$
������ , �
�	�����  �  
�����	�	��  �����$������  �
�  ����$������  �  ��
����-  in vitro. 

�  ��������  ���$
�	���  ��$�
���&���  �$���
�	��  �����  $���������  
�
�  ����$������ . !
�  �	�������  ���	���������	��  ��$�
�����
���  
���$
�	�� , $��������  �����&  �
�	����� . 6������  ���������		��  
$�����
�	��  �����  ��
�  �����	�  MS �  �����
�	���  ��-����� , 
$�
���	�
$����
���	�  (PVP), ����������		���  ��
�  (AC), 
������

���������  ��
�
����  ��	��  �  ����  (II) (30� /
 , 2 � /
 , 1 � /
 , 72 �� /
  �  
2,2 �� /
  �����������		� ). !
�  ��
�����	��  ��$�
�����
��  Gellan Gum 
(GG) �  ��	��	������  5 � /
 . 8�  $�����  $������  �  �����  �����
�
��  ���	� -
�����	 . 8�  ������  $������  $������
���  ��������  $�����
�	��  �����  ��  ½ 
MS �  ��-�����  ��  20 � /
 . "�����  $�����  �
�
��  4 	���
� . 

�  ���$�����	��-  $�  ��
���$
������  $������  �����
���  �
��	��  
$�
����
�	�
���
�  (PEG) �  ��	��	������  10 � /
 . =��  ��%�����  �����
���  
�  ������  ����� , 	���	��  �  �������  	���
�  ��
���������	�� . �  ��������  
��	���
�	���  ��$�
�����
��  �����	�  ��
���������	��  ���  PEG. �  
��	���
�  ���

����	�  ��
���$
������  ������
�
  1. 8��������  
���

����	�  ��
  ������	��  $��  �����	��  PEG, 	���	��  �  3 	���
�  
��
���������	�� .   ����
�	�-  ���$
�	���  
��������
���  ��  25 $���� . 

*��  �
�	�����  $������  �  ��	���
�	��  �����	��  ����	��  ������  
$������  ������
�
�  9,2±0,6 �� . �����	��  	������  ������� , �  ���  ��  
��������  ��	��	������  NH4

+ �
� /�  NO3 
- ��������	�-  ���
����  	�  
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$�����
� . *��  ��$�
�����	��  �����  �  �����	����  �����  �  GG �
�  
�
�	�����  $������  ��
�  $�
���	�  ����
����� , ��������	�  ��
���&%����  
��  ��	���
�	�- . �������
�	�&  ����	&&  ������  ���
�  ���$
�	��  �  
�����	��  �  �����	�����  �����  �  GG, ���  ��
���	�  ������
�
�  13,7±0,7 �� . 

!
�  �	�������  ���	���������	��  $����	�
���  $�
������  �	������  
�  $��
���&%��  $���	���	���  ���$
�	���  	�  $�����
�	�&  �����  1/4 
LP/[AE] �  �����	�����  GG �  �����  ET. !����
�	��  �  �����  �����	�	��  
AgNO3 �������
�  ��	���&%��  �������� , �  �����	��  ���
�	�  ��������	�-  
���
����  	�  $�����
� . )�	���  �������
�	��  $����	�  �����	�	��  ��
  
������	��  $��  $���������
�	��  ��
���������	��  $������  	�  �����  
�
�	�����  �  �������	���  �����  2'  �  ����	��  $����-  ���-  $�������  �  
$���������  $��
�  $�
������  �	������  	�  �����  �  �����	�����  
��
���&%�-  ���	���   

�  ��		��  ������  �$�����  $�����	�  $�
�����
�	��  �
��	��  
$�
����
�	�
���
�  	�  $������  ��
���$
������ . �  ����
����� , $������	�  
�$����
�	��  ��
����  (��	��	������  
��������	�� , ������ -
�������  �  
�����-  ���$�	�	���  $�����
�	��  ����� ) �
�  ���-  ���$��  ����	������  �  
�����	�	��  ����	���	�-  $������  �
�  ����$������ . *�
���		��  
����
�����  �����  
���  �  ��	���  ��-	�
����  $�����
�		���  $�����������  
����������	��  P. abies L., Karst. 
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Traditional methods of in vitro plant propagation are usually inefficient as 

applied to a lot of conifers. Therefore the combination of developmental phase 
changing and put into stress conditions may be in use for overcoming the 
vegetative propagation limit as alternative method. The aim of this research is 
development of in vitro multiplication, elongation and rooting methods for 
Norway spruce. 

The apical parts of Norway spruce seedlings were used as explants. For 
rooting experiments shoots that pass through elongation stage was used. The 
basal medium was Murashige & Skoog (MS) supplemented sucrose, 
polyvinylpyrrolidone (PVP), activated carbon (AC), zinc and copper (II) 
sulphate crystalline hydrates (30 g/l, 2 g/l, 1 g/l, 72 mg/l �  2,2 mg/l accordingly). 
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The medium contained 5 g/l Gellan Gum (GG). The trans-zeatin was added in 
medium for the first subculturing. The reduction of basal medium to ½ MS was 
made for second subculture and sucrose was also reduced to 20 g/l. Explants 
were subcultured every 4 weeks on fresh medium. 

The influence of polyethylene glycol (PEG) at concentration 10 g/l was 
studied in experiment of shoot multiplication. This substance was added to the 
medium starting with third, fourth, fifth and sixth week till the end of second 
subculture. Growing without PEG served as a control. The multiplication in this 
variant was absent. The multiplication maximum was reached when PEG 
supplemented medium starting with third week of first subculture. Some 
explants formed up to 25 buds 

In experiments of shoot elongation the mean level of shoot length in 
control was 9,2±0,6 mm. An addition of silver nitrate or reduction of NH4

+ 
or/and NO3

- concentration didn’t give significant difference. Usage of agar or 
combination of agar and GG for shoot elongation gave significant difference. 
Maximum mean length was 13,7±0,7 mm on combination of gellin agents. 

The liquid shock was applied for root induction. Than they put down onto 
fresh medium 1/4 LP/[AE] with combination of gellin agents. The presence of 
silver nitrate in medium inhibited rooting and the presence of ethephon didn’t 
give significant difference. However the best result was reached when prior 
shoot cultivation carryed out on medium agar gelling during 2 subcultures. 

In this research the positive influence of PEG to multiplication was shown 
for the first time. As the results the optimal conditions (phytohormon 
concentrations, stress-factors and other components of nutrition medium) for 
regeneration and rooting stages were selected. This data are able to underline to 
mass propagation technology of P. abies L., Karst.  
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�	���� , ��
&���  
�	���&  ��%���  ��  
���$�������	��  [1, 2], ��	���  
��	����	��  ��-�	���  
�����%��	���  ��������  1	�  �  ���  �	���	��  	�  
���	�-  ���$�-  �	����	���  ���	����
�	�  	�  ����	��
�	 . ������	� , ���  
�	�����	����  $����	�����  ���	�����  	�  &��	�
�	�-  ������-  �������� , 
�����		�  	�  
�	�  ��������  	����-  ���$������  �  �������  �	��
���� ; �  
���
�-  
������  ����	��  �������  	������  �������� . 

.  ��
�&  ����	�	��  ��
�  1	�  �  ��%���  ��  
����	��������	��  
���
�����
�  ��	�����  �������	��  1	� , �-  
���
�����&  �  ���	�- , �  �����  
�����  �����  $�����������  1	� , �$���������  ����������  
����  [2] �  
�

�����	����&  
���-���������  ���
������  $��
�%�		��  �	�����  �����  
�  
�����-  
�%�	�  ����	���		��  (Corylus avellana L.), -����������&%����  
&��	�
�	��  �	�����	����  $����	������  �  �$���		��  $����-	����&  

�������  $
����	�� .  ���	��
�	� , ���  �  &��	�
�	�-  
�����-  C. avellana 
1	�  
���
���&���  $�����%�����		�  �  �����
�-  �$������
�	�-  �
���� , �  
���  ���
�  �  �����
�-  ��
����� . 1	�
��  �$������  ������	��  �  $��
�%�	��  

������  $�����
 , ���  	���$
�	��  1	�  ��$�����������  $�����	���  �  
�������  $�
���  450–600 	�  ��
�������  �����  ��
���  1	�  �  ��%��  
$��
�%�	��  �����  
����� . *��  ����  ��
�  ����� , $��
�%�		���  

�����	�����������  $����	����  (-
���
�

���  �  ������	������ ), 
���	���
���  $�  ����  ���
���	��  �������	��  1	�  [2]. .���  $�  ����
������  
�	�
���  �����-  �	������  $�����		��  

�������	���  -
���
�

�  �  
��������  
�	��	���  ���	�$����  �
�����	��  �  =';  -
���$
����� , �  
$����������  1	�  	���%�	��  
�����	����  �  
����	��������	��  �  
�����-  
C. avellana 	��
&��
�  $��  ��
��  ������-  ����	�-  ����%�		���� , ���  �  
����������  ���-  $����	��� . "����  ���� , �  
�����- , �������%�-  1	� , 
������������
�  ��
��  ������&  ��������  
�	��	���  ���	�$����  �
�����	��  
$��  �	��	���	��  ����%�	�� , ���  �  ��
�	�-  
�����- . 

�  ��
�� , $�
���		��  ����
�����  ��&�  ��	���	��  $�
����� , ���  

�����%��	��  ��������  1	�  ���
�������  $�  ��-�	����  �$���������  
����	�����	��  �������	��  31+  [1, 2]. *��  	���$
�	��  �  �����
�-  
�$������
�	�-  �
���� , 	�  ���&%�-  (��  ���
&��	���  ������&%�-  �
����   
������ ) -
���$
����� , 1	�  ������&�  ����	� , �

�����	�  ���������&%��  
��
���	��  �  �������  �$�����
�	��  ���$���	�  (��  ��	� -��
�	��  ��  
���	�����  ��
���� ). *� -�������� , �  &��	�
�	�-  
�����-  
�%�	�  
����	���		��  1	�  $����-��	�&�  ��  
�������������  	�  ���	����
�	�  
�
��������������  
�����	����������  �$$���� . 

�"7&#"  0*'&$)�)"  '�(  '&  ��6-�  ����  (+�")#*  09-04-00419-" , 
09-04-97514-� _/�)#� _" ). 
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���	��  ���  
�����%��	��  ��-�	���  �����	�� . 3����
����  �����	�� . 
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Anthocyanins (AnC) are the phenolic (flavonoid) pigments, which are 

localized in the cell vacuoles and confer red coloration to leaves and fruit of 
many plant species. Absorption spectra of AnC feature two main maxima in the 
UV-C and visible (green) regions of the spectrum. Anthocyanins fulfill a 
plethora of functions including protection against photodamage [1, 2]. However, 
the exact mechanism of photoprotective effect of AnC and its significance at 
different stages of plant ontogenesis is not yet known. The AnC pigmentation 
develops at earlier stages of plant development, especially on the background of 
low temperature and high light stresses. Upon maturation of leaves, AnC 
pigmentation often disappears. 

In order to reveal the role of AnC in the protection against 
photoinhibition, the dynamics of AnC content, their tissue localization; 
relationships between AnC accumulation, changes in leaf optical properties [2], 
and photochemical utilization of the absorbed light energy were studied in hazel 
(Corylus avellana L.) leaves characterized by juvenile AnC pigmentation and 
presence of hairs on leaf blade surface. It was found that, in C. avellana leaves, 
AnC are predominantly localized in the vacuoles of epidermal cells including 
the cells of the leaf hairs. The analysis of absorption and reflection spectra 
showed that the accumulation of AnC brought about the formation of a broad 
band in the range of 450–600 nm due to an increase in AnC contribution into 
overall absorption of light by the leaves. At the same time, the proportion of 
light absorbed by photosynthetic pigments (chlorophylls and carotenoids) 
decreased along with an increase in AnC content [2]. As evidenced by the 
analysis of chlorophyll fluorescence induction curves and the rates of linear 
electron transport in chloroplast electron transport chain, AnC-containing leaves 
of C. avellana tolerated higher PAR irradiances without photoinhibition 
simultaneously displaying higher electron transport rates than in the AnC-
lacking leaves. 
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Collectively, the obtained results suggest that AnC exert photoptotective 
effect via optical screening of the excessive PAR [1, 2]. Anthocyanins, 
accumulating in the epidermal cell (excepting guard cells) vacuoles act as a light 
filter efficiently attenuating the radiation in a broad (blue-to-orange) range of the 
visible spectrum. Apparently, AnC protect the immature photosynthetic 
apparatus against photodestruction in the juvenile hazel leaves. 

Financial support by RFBR (projects ## 09-04-00419-" , 09-04-97514) is 
greatly acknowledged. 
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�����  ��$�
�����	��  

��	�	�������&%�-  ��������������  - ���������
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��  �	�
� . 
)�	��	��  
�	�����  ��������������  �  ����������-  ��
�����  ���
���	��  �  
����
������  ����	��������  ��%����� , $�����  	�  ���-  ������-  ���  
���������� . ���		�  ��		��  ��������  ��������������  – �$����	����  
���
�����  ������	��  ��������� , � , �
�������
�	� , �  
��	�	 , �-���%��  �  �-  
������ , $���
�����  �	�����
�	��  �	���	��  ���
�������
��  	�  ��
���  �
�  
�����	��  
�	����	��
�	�-  �����		�����  ��		���  $������� , 	�  �  �
�  
$��
���&%��  ����������  �����-	�
����  ���
������  ������	�-  �  
�������
�	�-  ��-���� . )�	��	��  $�����%������  $����	�	��  
��������������  ��
�����  �-  	�����  ������������� , ������	����  
��$�
�������  in situ, ����������  $�����		���� , ���  $����
���  ��$�
�������  
�-  $��  $�����������  ������	�� , ������  �  ���
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.$����	����  �������
�	�-  ������  ���������  ����	�  �������������  
��%�����  �
��	��  ��������� , �  ���  ���
�  
��	�	 , ����$���������  
	�
�����  �	���
�	��  �������  
��	�
��������-  
����	��� . 8�������  	�  
��
����  ��
�������  ���$�����	��
�	�-  �����  $�  �����	�&  ����������  
�������
�	�-  ��������  $��  ���������  
����	�	�-  ������  �������
�	�-  
������ , ��  ��-  $��  ��������  	���������	�  �����		��  ��$���  �  ��
�  
����
�	�-  
����	���  
��	�
����������  ���$
����  �  ��		��  $������� . 
*������  �  �����-  	�����%���  ���
�����	��  ��
�  �����	�  ���  
������������� , ��
���&%����  
����
����������  -��������������� : 
Coriolopsis caperata �  Pleurotus pulmonarius. *���������
�	��  
���
�����	��  $�����
� , ���  ���  ������  ��
���&�  
�����	��  �����	����&  
$��  �����  	�  �
&���� -$�$��		��  ����� , ���  	�  ��	�� , �����	�  
�����	��  
�����	����  �  ���
�����		�-  �������  �	�����
�	�  ��
���
�� .  

*������	�  ����	���
�	��  ���
�����	��  $��
�
��  
����	�����	��  
�����	����  ��������������  P. pulmonarius �  C. caperata $��  
$����-	���	��  ��
���������	��  	�  ���	��  �  �������  �����-  �  
$����������  �  ����������  
��	���

&
��	���  �����  (	�  $������  ��
���  
���� ).  ���	��
�	� , ���  $�������  ����������  ��
���  �	��������  
�����	���  
������  �  $����������  ������  C. caperata, ���	����  ���  �  18  
���  $��  ��
���������	��  	�  �������  ����� , ��	���  �  ������  P.pulmonarius 
��  ��  $�������  �	������&�  ��	���  ��		�-  
��	�
��������-  
����	��� . 
#�����	��  �  $���������	��  �����	����  ��������
�  �  3,5 �  �  9 ���  $��  
��
���������	��  	�  �������  �����  �  �  350 �  29 ���  	�  ���	�� , 
�����������		� . 

)��	��  ��
��	�
�����&%���  $���	���
�  ���
������-  ������  
$������
�  �  ��
����-  ������
��	���  �  $����-	���	���  ��
���������	��  
	�  ����	��  ��
��� . 6�
��  �������  ���$�	�  ���
���	��  
��	�	�  $��  
������
��	��  
����	�����  $�  ����	�	�&  �  �����
��	��  �����������  
��
���������	���  (���
�  �����  ��
���  50% �  30% �����������		� ) 
�������
���  ���  ���������  
����	�	�-  ������  ������ , ���  �  
	�$���������		��  ���������������  �-  ��
  �  ��
���� . *����� , $��  ����-  
��
����-  ��
���������	��  ���$�	�  ����������  ���-  ���$�	�	���  ��
���  
��
�  ����  	�  ���	��  ����� , $�  ����	�	�&  �  ������� .  
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Application of lignin degrading Basidiomycetes namely white rot fungi is 

considered to be one of the most perspective microbiological approaches for 
conversion of renewable resources and enhancing a quality of bioconversion 
products. It is well known that degradation and modification of natural organic 
matter and at all stages of its transformation is a main function of these 
Basidiomycetes in natural ecosystems. That particular ability of white rot fungi 
to degrade lignocellulosic substrates including lignin attracts a considerable 
attention of researchers. The investigation focuses not only on studying 
fundamental aspects of this process but on development of wooden and plant 
residues utilization biotechnologies. Low costs, possibility for in situ using, 
absence of pathogenicity are main advantages of Basidiomycetes application in 
bioconversion technologies allowing cost efficient and safe production of 
fertilizers, feed and biologically active compounds. 

The white rot fungi realized their ability to degrade compounds with 
complex structure including lignin poducing unique system of ligninolytic 
enzymes. In spite of numerous experimental study of plant residues degradation 
by Basidiomycetes multi enzymes system, the role of individual ligninolytic 
enzymes in this process is still unclear. Therefore, two Basidiomycetes with 
different physiological characteristics Coriolopsis caperata and Pleurotus 
pulmonarius were chosen for study lignocellulosic substrate degradation. The 
preliminary investigation showed that both strains produced laccase growing on 
glucose-peptone media however the levels of laccase activity differed 
significantly.  

The comparative study of enzymatic profiles in the course of P. 
pulmonarius and C. caperata surface cultivation on rich and poor media with 
and without lignocellulosic substrate (oat straw) has been performed. Laccase 
and peroxidase biosynthesis by C. caperata decreased on both poor and rich 
media, containing oat straw probably due to inhibitory effect of products formed 
during oat straw degradation. However under the same experimental conditions, 
both laccase and peroxidase biosynthesis by P.pulmonarius was increased in 3.5 
and 9-fold on rich and in 350 and 29-fold on poor media respectively. 
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The delignification potentials of strains under study were determined 
under solid state cultivation conditions on oat straw. The degree oat straw 
degradation by P. pulmonarius and C. caperata has higher under conditions of 
solid-face cultivation in comparison with surface cultivation: losses of straw 
weight comprised 50% and 30% respectively. These results can be explained by 
combine interaction of fungal ligninolytic enzymes and hyphae with oat straw. It 
should be mentioned that degree of cellulose, hemicellulose and lignin 
degradation was notably higher on poor media in comparison with rich one.  

This work is supported by Russian foundation for Basic Research (grant 
08-04-01612) and Ministry of science and education of Russian Federation 
(state contract P211). 
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Biotechnological approaches of wooden raw materials treatment, in 

particular application of enzymes for conversion technologies, attract a lot of 
attention now in spite of the fact that traditional mechanical and chemical 
methods are still in use.  

The most important and perspective usage of enzymes is biobleaching of 
kraft pulp. This process is commonly carried out with chlorinated compounds 
which are stable toxic mutagens. Commercial enzymes degrading lignin and 
hemicellulose such as xylanase, mannanase, lipases and D-galactosidases are 
widely used in cellulose bio bleaching. However the highest efficiency of 
cellulose bio bleaching has been achieved with endo-1,4-H-xylanases that 
catalyzed the random hydrolysis of xylan main chain namely H-1,4- D xylosidic 
linkages. This reaction resulted in xylane depolymerization with subsequent 
formation of short olygosaccarides. 

Both bacterial and fungal xylanases have industrial application nowadays. 
The most part of fungal xylanases belong to 10th and 11th family of glycosyl 
hydrolises that differ in physico-chemical properties, substrate specificity and 
pH optimum of their activity. The main producers of xylanases are fungi from 
genera Aspergillus and Trichoderma, nevertheless the search of new natural 
producers of enzyme with designed characteristics for specific industrial 
technologies is carrying out permanently. In the same course the study focusing 
on construction of highly effective recombinant strains are going on. 

In the present study filamentous fungus Penicillium canescens has been 
investigated and the new endo-1-4-H-D-xylanases were discovered including 
xylanase E (xylE) that belongs to 10th family of glycosyl hydrolyses and 
possesses high temperature optimum (70º. ). The new endo-1-4-H-D-xylanase E 
was sequenced and cloned. The plasmid pPCGXE, encoding gene xylE under 
the control of H-galactozidase gene promoter was constructed. The 
transformation of Penicillium canescens with plasmid pPCGXE was carried out. 
As a result the recombinant strain of Penicillium canescens producing and 
secreting endo-1-4-H-D-xylanase E from filamentous fungus P. canescens has 
been obtained. 

The cultivation conditions for maximal production of endo-1-4-H-D-
xylanase E have been optimized. The four steps purification protocol was 
developed. The homogeneous enzyme preparation according to SDS 
electrophoresis and isoelectofocusing data with specific activity 50 Units/mg 
(substrate – xylan) has been obtained. The molecular weight of endo-1-4-H-D-
xylanase E comprised 40 kDa and isoelectric point was 6.5. The enzyme 
physico-chemical and catalytic properties has been studied. The endo-1-4-H-D-
xylanase E was successfully crystallized and data was collected. The 3D 
structure of endo-1-4-H-D-xylanase E was solved with 1.5Å resolution. 
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����&  ���	�
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�	�-  ��������  
	�  20-80%. :����  
�	��  (F14GS14b, F14GS21b, F14GS21d, F14GS40b) 
����$�
�  ��	���
&  	�  50-70%. 

'����  ������� , �$�����  �  ����  $�
���	�  ���	���		��  
����  
������  �  ��	��  GS, ��
���&%��  �
����		���  ���������  $�������
���  ��  
����  ����
������  ������
����  ����� . �������
�	��  $������	��  $�  
������  �����	��  �  ��
����-  ��%�%�		���  ���	��  �������
�  80%. 

 
TRANSGENIC LINES OF THE BIRCH WITH THE PINE GLUTAMI NE 

SYNTHETASE GS1 GENE HAVING INCREASED GROWTH 
 
Fominykh A.A., Shadrina T.E., S� hestibratov K.A. 
Branch of M.M.Shemjakin and J.A.Ovchinnikov Institute of bioorganic 
chemistry RAS, Pushchino, Russia 
E-mail: fominykhanna1208@mail.ru. 
 

Key words: Agrobacterial transformation, PCR analysis, GS1, the 
biometric analysis. 

 
Acceleration of growth of the basic forest trees, enhancement of their 

resistance against biotic and abiotic stresses and improvement of wood 
properties of – the primary goals of modern forest biotechnology. Creation of 
new trees by breeding and selection methods is a long and ineffective process. 
Genetic transformation by a method of agrobacterial transfer over of 
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recombinant target genes gives the chance to modify properties of woody plants 
in short terms.  

The unavailability of inorganic nitrogen in soils is often a limiting transfer 
factor in plant growth and development. To raise efficiency of assimilation of 
nitrogen it is possible to use methods of gene engineering. Strategy of a 
overexpression of GS1 (pine) gene which is homologous to a native gene 
glutamine synthetase birches is known, but is not its exact copy that allows to 
raise total GS activity and, as consequence, glutamine accumulation  in tissue. 

A series of agrobacterial transformations of various genotypes of a birch 
for the purpose of creation of transgenic forms by the raised efficiency by 
updating of a metabolism of nitrogen are carried out. Two genotypes of a white 
birch (Betula pubescens) bp3f1, bp4�  and one genotype of a silver birch (Betula 
pendula) bb31 have been selected as an initial material. A chimeric construct 
consisting of the mosaic virus 35S promoter fused to pine cytosolic GS cDNA 
and nopaline synthetase polyadenylation region was transferred into bp3f1, bp4�  
or bb31 via Agrobacterium tumefaciens. Transformed poplar lines were selected 
by their ability to grow on selective medium containing kanamycin. 

As a result of four experiments of  agrobacterial transformation presence 
of GS1 gene more than 40 transgenic lines of a birch are confirmed by method 
PCR analysis. There are 3 transgenes of a genotype bp4�  and 2 transgenes bb31 
and 19 transgenes of a genotype bp3f1. 

All transgenic lines tested in the conditions of the greenhouse. As control 
samples non-transgenic plants and transgenic lines with GUS gene used. The 
biometric analysis of transgenic lines was performed using such characteristics, 
as plant height; a biomass of all plant; a biomass of a stalk without leaves; a 
biomass of root system; length of a sheet plate. 

The analysis has shown that some transgenic lines surpass not transgenic 
plants in all characteristics. Some lines proved at control level. Characteristics of 
some transgenic lines were less than characteristics of control lines. Following 
the results of five tests perspective lines (F14GS8a, F14GS8b, F14GS8c, 
F14GS11a, F14GS11b, F14GS11c, F14GS13a, F14GS13b, F16GS4c) which 
indicators exceeded values of control samples on 20-80 % have been chosen. 
Characteristics several lines (F14GS14b, F14GS21b, F14GS21d, F14GS40b) 
were less than characteristics of control lines on 50-70 %. 

Thus, for the first time transgenic forms of the birch with GS1 gene, 
possessing improved characteristics of growth at the expense of increment of a 
metabolism of nitrogen are received. The maximum increment on height of 
plants in the conditions of greenhouse was 80 %. 
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 Exceptional diversity of species of Far East dendroflora especially of 
Primorski Region are widely known. 
 Therefore it rather disturbed now as a result of the irrational usage. Fires 
and intensive cuttings lead to the significant reduction of forest areas with 
second- and third-storied woody species.  
 The conservation of biological diversity is one of the most important 
scientific and practical tasks essential for the functional structure of the 
biosphere and composing it ecosystems for supporting the stability of processes 
occurring in ecosystems. 
 About 180 native species of trees and bushes forming forests are 
registered in Russia. Taxation of plant composition in forestry is regretfully 
realized on the level of genera so the exact quantity of local species for the 
definite geographic area is not defined. 21 species of trees, 37 species of bushes 
and 10 species of lianas (most of them are rare species) are to be preserved. 
Woody plants are more dangerous to disappear in comparison with grasses. 
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 For the conservation of woody plants populations it is necessary not only 
to promote its resumption in natural conditions but to study in detail all means of 
woody plants biological reproduction for the possibility of their growing. 
 At present standard documents on the norms of sowing seeds, the 
definition of sowing qualities, the germination of seeds and other indexes are 
created basically for forest forming species but for rare woody species typical 
for Primorski Region flora such standards are not decreed because of the 
incompleteness of researches. These are pinus densiflora, armeniaca vulgarica, 
armeniaca sibirica, aralia elata, betula fruticosa, betula ermanii, quercus dentate, 
quercus crispula, kalopanax septemlobus, juniperus davurica, deutzia anurensis, 
deutzia glabrata, viburnum burejaeticum, viburnum furcatum, viburnum 
wrightii, corylus heterophylla, grossularia burejensis and other woody plants. 
 There exist many mild questions on optimal reproduction possibilities by 
means of seeds and all methods of vegetative reproduction of woody species in 
conditions of the given area. 
 Some woody plants have periodicity in producing fruits, not very high 
germination of seeds? A great number of empty seeds, their maldevelopment. 
Multifold knowledge of reproductive processes of woody plants allow to avoid 
negative factors and to multiply them if it is even in a single sample  and did not 
reach the age of regeneration. 
 So the knowledge of all possible methods of regeneration peculiarities of 
woody species will allow to compose more detailed list of data including all the 
possibilities of woody plants reproductivity which will promote the creation of 
normative standards for growing plants. 
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Water erosion in varying degrees manifests itself in the province. Forest 

plantations-tion is an obligatory element of erosion of the complex, without 
which it is not possible to effectively combat water erosion. In the District 
Onahu with pronounced relief on share erosion, especially in doreguliruyuschih-
belts, make up a large proportion of all landings. Protivoerozionnye forest 
plantations reduces the wind speed in the atmospheric boundary layer and 
evenly distributed across the snow. Dense crown forest canopy and shrub retains 
sediments and protects the topsoil from destruction. The presence of litter and a 
powerful rooting System in the forest belt helps transfer and surface flow to and 
thus prevents erosion and erosion of soil. An important role is played by the 
uniformity of distribution of protivoerozionnyh plantations on the territory and 
the total forested area. It is found that klimatoreguliruyuschaya shelterbelts and 
forest coverage should be equal to 5-10%, conservation - 12-20%, watersheds 
and water-regulating forest exploitation and 20-30%, above 30% (Molchanov, 
1966).  

For their intended purpose and placement on eroded a territory erosion 
forest plantations are divided into the followinging groups: water-regulating 
forests and lesosadovye bands, as well as protivodeflyatsionnye shelterbelts; 
pribalochnye and Pryyaruzhna forest-wide band, solid or curtain forest 
plantations on the banks and bottoms of beams and gullies, landslide and 
mezhovrazhnyh sites.  

Water-regulating wood strips stop the destruction of water located below 
the larger sites, kolmatiruyut solid runoff and restore the fertility of eroded soils. 
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These bands must have a high wind-proof properties, and therefore in their 
composition to be entered of tall trees: poplar, birch, larch, cosleep, elm and 
other species in their respective soil and climateing conditions. Grown in the 
data forest belts of the cultural littering fruit trees and berry bushes with 1-3 
precision layer protective edge of the forest, they are usually placed near the 
drainage network, or directly on the area of the hydrographic network.. 

Pribalochnye wood strips are created in the prevention just washed with 
gullies and ravines formation of one, two strips of width 12 m eaching. They 
regulate the flow of melt and rain water, translate them into internal soil, 
kolmatiruyut solid flow and prevent accumulation of snow in the gullies and 
ravines. These wood strips are placed around the gullies and ravines at a 
distance of 3-5 m from the edge of the ravine. Of particular note is widely used 
in plots near ravines, forest-rooted rock bands of the steppe cherry, sea 
buckthorn, almond, and some poplars. Seting-rooted rock in the ranks, next to 
the ravine, which makes it possible better to seal the soil and prevent erosion.  

Solid or curtain stands on the shores and bottoms of gullies and ravines, 
and landslide areas mezhduovrazhnyh converted into forest land wide wasteland 
not suitable for agriculture used to use, reduce wind and water erosion. 
Investigated plantedtion grown bay. To create these plantations in the forest-
steppe zone recommended the following breeds: Siberian larch, Scots pine, 
birch, weeping, yasnolistny maple, elm of ordinary hydrated, poplar, willow 
brittle and white Siberian apple, ac-Piha Rhamnaceae.  
The zone of southern chernozem and dark chestnut soils - Siberian apple, poplar, 
elm ordinary elm peristovetvi loamy, maple yasnolistny and Tatar, Siberian pea 
shrub, buckthorn buckthorn-eminent. On the southern slopes are planted drought 
in childbirth. In the gullies and ravines plantings should include a wood 
thresholddy-resistant snegolomu. 
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�  �����
�	�  ������  �����	���  
���-��
�	���  ��
&��	���� , �����  ���  	�  ��
&  
���

��	��  �������  �  
������  $��-���
��  ���	�  	���
����  ��7�� . #���

�  ���  ���	 , ���  �  
������ , �$�����	�  ���  $
��	� , ���  ����	�  ��
�  ���������  �-  �������� . 
*��  ��������  ��
�����  �������  (800 ��  NaCl) �����  24 ���� , 
�����  ����
�  
������ , ���	���
��  ��7��  �  ���
�  ���-��
�	�-  ��
&��	�� , ������  
$������
�
��� , �  �  ����$
����  $���
�
���  ��
���  �����
� . 
������	��
�	��  �������  �  �
�������������  -
���$
�����  	�  3 �����  ��
�  
	��	�����
�	�� . 

4) Thellungiella salsuginea $�  ��	���	�&  �  �������&  NaCl 
��
��	�  ��	������  �  ���$$�  ���
&����
�� . !��������
�	� , �����  24 ����  
$��
�  �����
�	��  250 ��  NaCl �  �����
���&  ����� , ����	�	��  �  
�
�������������  -
���$
�����  	�  	��
&��
��� . '�
���  �
���
�	��  
����%���	��  �����	��  	�  ����
�		��  �����  (400 ��  NaCl) $����
�  �  
��������  
���

��	��  �������  �  �����-�	�&  ���	 , -���  ��
�������  
���-��
�	�-  ��
&��	��  ���	���
���  	��	�����
�	� . �����
������  
����$
���� , ���  �$����  ��%���  ���$�
������  ����$
����  ��  ��	�����  �  
��
�& , $����$�����  �  �
���� , ��
�  ��
��  ��
�	�  ������	�  �  Th. 
salsuginea, $�  ����	�	�&  �  ���
�����		���  	���  ��	��  ��7������ . 

*�
���		��  -�������������  ������	��  -
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�����  �  �����  	�  
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�
���� , $����
�&�  �����
������  
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ultrastructure, starch inclusion.  
 
In this work we used four types of ecological halophytes differing in their 

strategies of adaptation and survival at high concentrations of salt in the 
medium.  

As typical saltaccumulating halophytes were taken:  
1)  Salicornia europeae - effect of salt stress (500-600 mM NaCl) after 24 

hours brought to a decrease in turgor of shoots and caused smarts changes in the 
structure of chloroplasts: watched swelling of thylakoids as gran, and the 
stroma, particularly strongly expressed in the marginal thylakoid grans and the 
volume of the stroma decreased, and occurred disappeared or extremely rare 
inclusion of starch. However, after 2-nd day there was a complete restoration of 
turgor shoots and ultrastructure of chloroplasts. 

2) On the Artemisia lercheana, which refers to galoxerophytes, 
introduction of high concentrations of salt in the medium (800 mM NaCl) causes 
a slight loss of turgor of leaves and small changes in the ultrastructure of 
chloroplasts. This was manifested in the appearance of small gaps between the 
lamellae, reaching all along the chloroplast and a decrease in the size and 
number of starch inclusion. In the cytoplasmic compartment at this time there 
are small vacuoles, which are likely isolated trapped in a cage salt ions.  

3) Another object of research, differing is highly sensitive was Limonium 
gmelinii, whose leaves have salt glands. Through these glands received in 
excess of salt were derived on the leaf surface, avoiding cells holding of 
chlorophyl. Chloroplast from this object in the control variant were crammed 
with huge starch inclusion, whereas the proportion of stroma lamellar system 
and accounts for a very small amount. Lamellae the gran and stroma, are packed 
so tightly that it was difficult to analyze their definition. The action of salt stress 
(800 mM NaCl) after 24 hours, the leaves lose turgor, decreased volume and 
number of starch inclusions, the stroma brightened, as appeared in the cytoplasm 
small vacuoles. Recovery of turgor and ultrastructure of chloroplasts on day 3 
was negligible.  
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4) Thellungiella salsuginea to the action of NaCl conventionally refers to 
the group excepting. Indeed, 24 hours after the addition of 250 mM NaCl in salt-
free environment, changes in the ultrastructure of chloroplasts were observed. 
Only long-term cultivation of plants in saline medium (400 mM NaCl) brought 
to a reduction of the lamellar system and swelling gran, although the amount of 
starch inclusions decreased slightly. Vacuolization of cytoplasm, as a way of 
protecting biopolymers of the cytoplasm from contact with the salt, received by 
the cell was more strongly expressed by Th. salsuginea, compared with earlier 
studied objects.  

These characteristics of the state of chloroplasts in response to salt stress 
in different groups of halophytes, can decipher the influence of high salt 
concentrations on the photosynthetic apparatus and the activity of its individual 
components. 
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!
�  �����	��  �  ��
�����  �$���
�	��  ���������  ��
�  �����  �  
��������  ���$
�	�� . )	�  $������
���  $�����	��  �����  �  ����	��  25 
��	��  �  �����
�	���  	����
���-  ��$�
�  «Tween 20», �����  
�����
�����
���  �  50 % ��������  ��$�-
�����  	�����  �  ������  
$������
���  �  �����
�	��  �����

�����		��  ���� . "�
���������	��  
$������
���  	�  ���
��	�-  �����- , ����-  ���  WPM[3], MS [4], DCR, TE, 
$��  ���$�������  21-22 °. , �	��	���	����  ���������  $�����  3000 #�  �  16-
�������  
���$������ .  

*������	��  �����  �  ��
����-  in vitro $����
��  $�
�����  
�����	�		��  $������	��  �������
  ���	�  ����	���		��  �  �
�  
����$������  �  $�������  ���  �������  	�  ���$�����	��
�	�-  �������- . 
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Clonal propagation is one of the directions of plant biotechnology, applied 

for production of genetically identical plants. Now there are more than 200 
species from 40 families which are multiplied in vitro. Great interest to conifers 
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may explain the necessity of preservation of a genepool and difficulty of 
reproduction by cuttings [1]. The method of micropropagation allows to produce 
a large number of genetically stable elite landing material for creation of 
plantation cultures, due to its advantages: high multiplication rate, 
miniaturization of the process leading to economy of the areas and time per 
product unit [2]. Application of biotechnological methods is especially actually 
for preservation and propagation of highly economically valuable. Plus trees of 
Pinus sylvestris and Picea abies having the excess of stand 3-7 times more than 
other trees in the natural stand. It makes possible to obtain 12-15 m3/ha of 
annual stand forest yield.  

The aim of this investigation is to obtain aseptic cultures of Pinus 
sylvestris and Picea abies for further study of different medium components and 
growth regulators influence on morphogenetic explants activity and their 
organogenesis features in vitro.  

Apical meristems were taken as explants for introduction in vitro culture. 
They were washed in tap water with addition of several drops of «Tween 20», 
surface disinfected in 50 % sodium hypochlorite, rinsed three times with sterile 
distilled water. Explants were grown on various media such as WPM [3], MS 
[4], DCR, TE, at 21-22 ° C with 16-h photoperiod and 3000 Lx light intensity. 

Further study of cultivation in vitro conditions will allow to produce 
rooted landing material and its planting on experimental sites. 
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�������  �  
�������  ���$������	�	��  	�������- -
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The most important factor impeding the success of conifer seed farms in 

Belarus, are insects konofagi and fungal diseases that destroy a significant 
portion of annual crops and causing the formation of empty poorly developed 
seed with low germination. A major task during the growing seeds with 
improved hereditary properties is to minimize crop losses caused by these 
factors. 

According to studies conducted on the territory of the Republic of 
Belarus, Norway spruce cones found pests out of 5 teams: Lepidoptera – 
Tortricidae, Pyralididae, Geometridae; Dipterous – Anthomyiidae and 
Cecidomyiidae; Hymenoptera – Apionidae; Coleoptera  – Anobiidae; 
Hemiptera – Miridae.  

The relative population of cones on most of the surveyed areas ranged 70-
100%, and this is typical for different regions of the Republic, which shows the 
wide distribution of insect pest. The absolute populations of pests cones 
averaged from 4.9 to 10.3 copies per cone. It should be noted that during the 
survey of fruiting plantations score on a scale Kapper, was from 0 to 2 (rarely 2 
or 3), which confirms the well-known fact: the intensity of settlement and 



 

- 252 - 

damage is higher, the lower the current crop. Intensity of the entire spruce seed 
moth and spiral spruce cone borer. For example, the absolute population 
amounted to 2.4 and 12.8 specimens per cone in 2009, respectively. The total 
loss of seeds from all kinds of pests are very high, averaging 75-95%, which is 
significant damage to forest seed production.  

It should be noted and the high rate of infection of cone rust, which 
reaches up to 54%. Up to 88% of cones struck marsupials mushrooms, one of 
which is a fungus of the genus Phragmotrichum.  

As we see, the damage Forest Seed sites pests and diseases, manifested in 
increasing the number of damaged seeds per cone to 75–95% and in reducing 
the seeds quality. In this connection arises the question of finding active ways to 
protect crop seeds of Norway spruce from pests and diseases, and what will be 
our future work.  

For protective measures to limit damage from pests and pathogens of 
cones and seeds of the most appropriate and effective use of pesticides. Since 
the bulk of development konobiontov goes in hard for protective agents organs - 
the bumps, you must enter a search and timing of the most vulnerable phases of 
development of pests. Hence, the importance in the chemical treatments have 
processing times. They need to be linked to the phenological phase of fodder 
species, because they in turn are synchronous with the phenological phase 
konobiontov.  
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8�  :��	��������  $��������  "������  (:*" ) ��
��  170 
��  
���%����
�����  ��
�	�$���
�		��  �	���������  ������	�-  �����	��  �  �-  
��$�
�����	��  �  ��
�	��  �������
����� , 
��	��  -��������  �  �
�  �����-  
-��������		�-  ��
�� . ,���� , �  ����������- , $����-  �  ����- , �  ��������  
���	��  $�����������  ���
�  1900 �����	��  ������	�-  �����	�� , �  ���  ���
�  
��
��  200 �����	��  �����-  �  ������&%�- . .����  �	�������	���  
$����
���&�  �
���	��  ��	���

���  0�� -������	��  1���  – 61 % �  
.����� -1������	����  – 21 % (6���� , 2003; "��$�	 , 1999 ). 6�
��  90 % 
�	�����������		�-  ������	�-  �����  �  
���  ������  ��$��	� . 
6�
���	����  ��  	�-  ������  �  ��&�  $�
	���		��  ����	� . .����  240 �����  
��&�  ������� . "  $������ , �  .�-������  ������$�������  ��	���$����  Pinus 
canariensis C. Smith �  ��������  ���
�  105 
��  ���������  ������  45�  �  
��������  90 �� . !���  $�
	���		��  ����	�  �  ������� . 8�  ����	�  �  
��������		�-  ��
����-  	�  "�	�����-  �������-  ����  ���  ���������  	�  ��
��  
35�  (Rushforth, 1987). �  
��	�-  ��
�����-  Sequoia sempervirens Endl. �  
��������  50 
��  ��������  1750 � 3 ��		��  �������	�  	�  1 �� , Metasequoia 
glyptostroboides Hu et Cheng �  ����-  ��  $������-  ��������  1478 � 3, 
Liriodendron tulipifera L. – 852 � 3. 8����
��  $��������	��  ����	��  
������	��  $�����  Abies nordmanniana (Stev.)Spach �  ��������		�-  
��
����-  �  ��������  50 
��  
��������  ���������  �  ��$����  �������	�  350 
� 3 	�  1 ��  (6���� , 2008). �  �$�-�  �
���
�	���  ����	�	��  �
�����  $����  
���	���  ����	����� , 
���������  ���	��
�  	���� , ���������	�  ������  
$���
��� . =��  $���
���  ��-��	�	��  ���	��������  �������
�	���  ���� , �  
$����&  ������� , ��-��	�	��  �����-  �  $�������&%�-��  ������  
�����	���	��  �����  ������	�-  �����	��  ex situ �  in situ. 8���  
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�	�����������	�  �  �������  '����	�  �  ������  �  �	�������  ����	���  181 , 
$���  ��$��	�  �����  ������ , �	�����	�� , ���� , ��	���		��  	�  ����	�  �  
"���	�&  �	���  (Rare and …, 1996) ���  Calocedrus macrolepis Kurz var. 
formosana (Florin) Cheng et L. K. Fu, Chamaecyparis formosensis Matsum., 
Cunninghamia konishii Hayata, Taiwania cryptomerioides Hayata �  �� . 
)�	��� , ��������	��  �  ��� , ���  $����  �	���������  ����	���		���  ���
�  
�����$
����  �����	��  ��  ��-��	���  �������
�  ex situ (����  ��
�  �	�  
������  �  ��		��  �����	�  ��$��	� ) ���	�  ����$�����  ��-��	�	��  
��	�
�	��  ����  ex situ, 	�  ���	� . ������	� , ���  �  ��
�����  ��	���������  
$���	���
  ����  $����$�		�  ��
�������  �  �  ��	��	��  �����  ���  ��$����� . 
8��
�����  ��	���������  $���	���
��  ����  ��
���&�  $�$�
����  ��  
��	���  ���  $����-����	�� , � .� . ��  ��	���  ����
�  ���  ��������		���  
$���������	��  (����
�� , 1931; +��� , 1978). �	���������  �����	��  	�  
��
���  ���
��������� , 	�  �  ���
��������� , ������
� -��	���������  
$���
��� . 2�
�  ��  ������  �������  �
�  �	�����������  ��-��	�	��  
��	�
�	��  ����  ex situ, ��  ���	�  $���
���  ��-��	��  �������
  �
�  
�	��������� , ��
���  ��  ��	��� , �  �����  ��  ���
��	�-  ����  ����
�  ���  
��������		���  $���������	�� . =��  ����  ������	����  �����	��  
$�$�
����		�-  $������  �  $�������	��  ��	����������  $���	���
�  ����  �  
	���-  ��
����-  ����%���	��  	�  ��
��  �
�  ��	��  �
���
�	��  
������������  $�����  �����	� . ��$�
�����	��  �
�  ���-  ��
��  ��-��	���  
�	���������		���  �������
�  ex situ 	�  �$�
	�  �������	� . .  
���
���������  �����  ���	��  ���  
����  �����  ���	�  ��-��	���  in situ 
$����  �����	��  �-��	����-  ���������� , �  �����  �$������  ����%���	��  
���  ex situ �  $��
���&%��  ���	���������� . 
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On the BSCC more than 170 years are carried out purposeful introduction 

of woody plants and their use in green construction, a forestry and for other 
economic purposes. Here in arboretums, parks and gardens in the open ground 
grows nearby 1900 taksa woody plants, including more than 200 taksa rare and 
disappearing. Among introduction elements of dendroflora Southeast Asia – 61 
% and North-American – 21 % (Bebia, 2003; Karpun, 1999). More than 90 % of 



 

- 255 - 

introduction woody species and forms grow successfully. The majority of them 
blossom and give high-grade seeds. Over 240 species give self-sowing. For 
example, in Sukhum subtropical dendropark a Pinus canariensis C. Smith in the 
age of nearby 105 years reaches height 45�  and diameter 90 sm. Gives high-
grade seeds and self-sowing. On the native land in natural conditions on Canary 
islands this species reaches no more 35�  (Rushforth, 1987). In woody cultures 
Sequoia sempervirens Endl. in the age of 50 years forms 1750 � 3 valuable wood 
on 1 hectares, Metasequoia glyptostroboides Hu et Cheng in the same landings 
forms 1478 � 3, Liriodendron tulipifera L. – 852 � 3. The Most productive local 
wood breed Abies nordmanniana (Stev.) Spach in natural conditions in the age 
of 50 years forms a forest stand with a stock of wood 350 � 3 on 1 hectares 
(Bebia, 2008). During an epoch of global change of a climate before scientists of 
botanics, foresters there was new, extremely acute problem. It is a problem of 
conservation of a variety of flora, first of all, preservations rare and exposed to 
threat of disappearance of species of woody plants ex situ and in situ. Us 
introduction from island Taiwan the species brought on the native land in the 
Red book also grow in Institute of Botany of Abkhazian Academy of Sciences, 
while successfully such rare, endemic (Rare and …, 1996), as Calocedrus 
macrolepis Kurz var. formosana (Florin) Cheng et L. K. Fu, Chamaecyparis 
formosensis Matsum., Cunninghamia konishii Hayata, Taiwania 
cryptomerioides Hayata, etc. However, the statement that by introduction  the 
limited number of copies of plants from an initial material ex situ (even if they 
grow in the given region successfully) it is possible to provide preservation of a 
genofund of a species ex situ, not correctly. It is known, that in culture the 
genetic potential of a kind gradually weakens and finally the kind drops out. The 
best genetic potential of a species  population from the center of its origin, i.e. 
from the center of an area of its natural growth (Vavilov, 1931; Right, 1978). 
The Introduction plants is not only ecological, but also a biological, geographic- 
genetic problem. If we put a problem for introduction preservation of a 
genofund of a species ex situ, it is important to involve an initial material for 
introduction, only from the center, and also from various places of an area of its 
natural growth. It will enable to create population landings and maintain genetic 
potential of a species in new conditions of cultivation for more or less long 
historical period of time. The use for these purposes of the initial introduction 
of a material ex situ is not quite correct. From the biological point of view a 
species is better it is possible to save in situ by creation of protected territories, 
and also way of its cultivation ex situ with the subsequent reintroduction. 
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Abstract 
The processes happening in the soil by the mechanized timber harvesting 

are examined in this article. 
 
	� -��/�  ����" : $���� , ������� , �$
��	�	�� , ����$
��	�	�� . 

 
,	�	��  $��������  �$
��	�	��  �  ��������		���  ����$
��	�	��  $���  

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

�	���
�	��  ��-��������  �  �� . �  	�����%��  ������  	�  ��	���  
���$�����	��
�	�-  ���
�����	��  ���������	�  $������� , $����-���%��  �  
$����  $��  ��-�	�������		��  ���������  
��� . 

 ����		��  ���
�����	��  $�����
� , ���  $��
�  ��	��	�������		��  
�����  
���  $����-����  ���  ��	��	�-  ����  �$
��	�	�� : 
��������� , 
������	��  �  ���
��������� . 

��)�-��#��  (��&��-��� ) �$
��	�	��  ����������  	�$���������		��  
������������  �������
��  ����	  	�  $����-	����  $���� . *��  
�	�������	�-  $��-���-  (�  �����������  ��  $��	����  ��-	�
���� , 
�
��	����  $����  �  ��������  ������� ) ����������  ��
��  �
�  �$
��	�����  
�$����
�		��  �������  $����-	����  ������� . =��  �$
��	�	�� , ���  
$����
� , ��$�����������  ����	�	���  �������
��
�  $����-	����  $����  
(	�  �$
��	�		�-  �������-  $����-	����  �$�������� , �������  ��
�&  �
�  
�����$�	���	�� ). +��$����
�	��  ��
���	�  �$
��	�	��  $�  $��
�
&  
$����  	���	����	� . *��  ����  ��������	�  �����  ����
�����  ���  
	���������  "����  �$
��	�	�� ", ���$�
���		��  ����	�  	�  �
���	�  10-30 
��  ��  $����-	����  �$
��	�		��  $���� . 8���  $������	�  �������	��  

����������  ��		�� , �������  -����������&�  ���  ���  $������  �$
��	�	�� , 
���  �  ���  ��	�����  (���
 . 1). 

)  ��
���	�  �$
��	�	��  �  ���  ��������	����  ��������	�  
����	�������  �������  ���

����	��  �$
��	�	��  �  ���

����	��  
��������	����  ���
����  (t) $��  ����	�	��  �-  �  ���
��	��  �	���	���  $��  
����	�  �	��������  0,05. 

3���������  �$
��	�	��  ��
�����  ��	�����	�	�� , $����-���%��  

���  �  $�����  ������  ����	 . )	� , ���  $����
� , ���$������	�����  �  
�
���	�  ��  40-50 ��  �  �  �����	�  ��  ��
��  ��  20-40 �� . 
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'  �  �  
  �  �  �  1 
 $
��	�	��  ���	��� -$����
�����  ����	����
�	�����  $����  �  ��
��-  

��
����  $��
�  �$
��	��  �����  
���  ($�  ) .� . ��������� ) 
�������  
������� , 


��  

(�����	�  
$���� , ��  

*
��	����  ��-��  $���� , � /�� 3 
 t 

(t0,05 = 2,78) 
"��

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

0 

0- 5 0,85 1,02 2,83 0,83 
5-10 0,96 1,20 6,67 0,80 
15-20 1,61 1,23 9,05 1,31 
20-25 1,56 1,37 3,28 1,14 
30-35 1,49 1,50 0,10 0,99 

4 

0- 5 1,33 1,07 7,22 1,24 
5-10 1,70 1,09 27,73 1,56 
15-20 1,70 1,27 20,48 1,34 
20-25 1,62 1,34 5,49 1,21 
30-35 1,51 1,53 0,91 0,99 

 
���&�-���  �$
��	�	��  ��
�����  ��
��  �
���
�	�� . 

)���	�������	� , �	�  $����
������  �  ����	��  $�  �����  $��
�
&  $����  
���
�  14 
�� , �  ����  �$
��	�	��  16 
�� , �  �  ����  �
����� , ������	� , �  
��
��  �
���
�	��  ���� . )�	��	���  $����	���  ������	���  �$
��	�	��  
��
�����  ����	�	��  ���
���������  �����	����  (�  �����		����  
�����
����������  ������ ) �  $���
�	��  	���-  �	���$���		�-  
���  
�������
��
�  $��  �����������  �������
��  ����	  	�  $����-	����  $���� . 
����	�	��  �����
����������  ������  ����
��
�	�  $�����	���  
��
�������  ������� , �������&%�-  $����-	����  $����  (	�  30-40 %) �  
�	�����
�	��  ��	��	�������  �
���  �  ��
�� , �  ����
�����  ����  �  $����
�-  
�����  ��
��  ��%��  ��
�������  �
���  (��	��	��  ������ , ��$�
	���
�	��  
������  �  ����  �  $��
���&%���  
���
�	���  ��������� ) �����  �  ����	��  $�  
�������  ���  ���������  1200-1500 ��  �  ��
��  ������  400 ��  $��  $�
����  
����	�����  �
�����  ��������� . 

>#���$�-��#��  �$
��	�	��  �����	� , �  ��	��	�� , �  ������  
������	���  $�
���  �  	�  �������  ��  ��-	�
����  ��������� . )���
�	��  
��		��  �������  �  ��� , ���  	�  ��
���	�  ���
����������  �$
��	�	��  �����  
�
����  ������  �������  �  �$����  ����� . =���  ���  �$
��	�	��  ����  
$����
�����  �  ����	�-  �����-  $����� , ���  $�
	����&  ��-��	�	  $������  �  
���  	�  ��
�  $��-����  ����	 . *����	���  �$
��	�	��  �  ����  �
����  
��
�&���  ���
��	��  ���
���������  
������ . .  ��	��  �����	�  
���
���������  ��
�������  ������� , �������&%�-  $����-	����  $����  (	�  
30-40 %), ��$
�����  ��
���	��  ���$�������  $����  �  $�����	���  �
��  
�����-� , ����	�����  ��������  ����� , ��
	��	��  �������� , 	�$����		��  
$����� , ��
�������  �  �������  ������  $����		�-  ���������	�����  �  

��	� . .  ������  �����	� , �	�������  ��-
�%��  ��������  ���	���-  ������  
��������  ���  �  ����
�����  $�����%�	��  �������-  $�������� , ���  �  
��������  ��������  $��  ���������  ����� . ���  ���  $�������  $�������  �  
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�$
��	�	�&  $���� , �������  $���
���������  $�  ���$�����	��
�	��  
��		��  ��  17 �  ��
��  
��  (���
 .2). 

'  �  �  
  �  �  �  2 
 $
��	�	��  ���	��� -$����
�����  ����	����
�	�����  $����  	�  $�����-  

$��
�  �$
��	��  �����  
���  ($�  ) .� . ��������� ) 
 

�������  
������� , 
��  

(�����	�  
$���� , ��  $�����  ��	���
�  

t 
t0,05=2,78 

"��

����	
�  �$
��	�	��  

4 

0-5 1,36 1,07 13,81 1,27 
5-10 1,37 1,09 7,78 1,26 
15-20 1,45 1,27 4,50 1,14 
20-25 1,37 1,34 0,32 1,02 
30-35 1,43 1,53 7,14 0,93 

17 

0-5 1,21 0,79 13,13 1,53 
5-10 1,30 1,06 3,16 1,23 
15-20 1,51 1,34 2,10 1,13 
20-25 1,58 1,44 3,33 1,10 
30-35 1,61 1,47 3,41 1,10 

 
)$���		��  ����  ����
�����  ���
�����	��  ������&�  ����	����	��  

��$���  �  ���
����  ��
���	  �$
��	�	��  �  ��
��  ��
���  ($��  �
��	���  

����������  �  ������	���  �$
��	�	�� ) �  $����  $�����  ($��  �
��	���  
��
���  ���
����������  �$
��	�	�� ). '����  ���
����  ���������
�	�  
���&��� , �  �  ��
���	����  �
�����  �	�  ��������	�  �  ���
��	�-  
������	��-  $����  $��  ����	�  �	��������  0,05 �  ����	��  35 
��  �  ��
�� . 

��  $������		�-  ����  �������	�-  ��		�-  ��������	�  �����  
$��������������  ���
�������  -�������  �$
��	�	��  �  ����$
��	�	��  
$����  $��  �
��	���  $�����	�-  
������� . 2%�  ��
��  	��
��	�  ����  
$������  ���	�  $����������  �  ����  ���
��� , 	�  �������  �������	�  
$������	�  ������  �$
��	�	��  �  ����$
��	�	��  "����  �$
��	�	�� ", ��
��  
��
���  �  $����  $�����  �  ����	�	��  �  ��	���
��  (��� . 1). *��  ����  $�  ���  
����	��  ��
���	�  ���

����	��  �$
��	�	�� , $�
���		��  ���  ��	���	��  
$
��	����  $����  	�  �$��	��  ������� , �  $
��	����  $����  	�  ��	���
� . �  
����  �
����  
�	��  ��	���
�  $�������
���  �����  $����& , $���

�
�	�&  
���  �������  �  ����	���� , ���	��  1,00. 

!
�  ��
�������		��  ���	��  �  -�������������  $�
���		�-  
����	����	�����  ��
�  ��$�
�����	�  ���  	�$���������		�  
���$�����	��
�	��  ��		�� , ���  �  �$$�����������		�� , �$���������  
$�����  �  $�����
��  �������  $������ . �  $��
��	��  �
����  $���
�����  
������	����  �	�
���������  $����  	����  $�����  ���������  �$
��	�	��  �  
���  ��
���	� . 

��  $������		�-  ��		�-  ���	� , ���  $�����  �$
��	�	��  $���  	�  
�����		�-  �
���	��-  �������  �
����  16, 14 �  9 
�� , �  $�����  $�
	���  
������	��
�	��  $
��	����  $����  ��  ����	�  ��	���
�  ($��  �$$����������  
$�����
�� ) �����������		�  51, 49 �  26 
�� . 
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��  ���-  ��  ��		�-  ���	� , ���  �������  �����  ���������  ���������  
�$
��	�	��  $����  	�  $�����  �  ����
�����  ���
����������  �$
��	�	��  (9 

�� ), �  �  ��  ��  �����  $�����  ������	��
�	��  ��  �������  ��������		��  
$����  �����������  �����  ��������  (�����  26 
�� ). *��  ����  ���

����	�  
�$
��	�	��  �����
��  �����  	���
����  (1,16) $�  ����	�	�&  �  ��
���  
��
���  (1,21) �  "�����  �$
��	�	�� " (1,26). 
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+�� . 1.  $
��	�	��  �  ����$
��	�	��  ���	��� -$����
�����  $����  	�  �������-   
($�  ) .� . ��������� , 2.! . .��� ) 

 
.����%�		��  ����	�	��  ����� : 
"����  �$
��	�	�� " 
1.1. �  = 1,175 + 0,01-  – 0,0003x2  I  = 0,74 
1.2. �  = 1,200 + 0,007x – 0,0002- 2  I  = 0,62 
��
��  (��	���
�	��  ����� ) 
2.1. �  = 1,135 + 0,011-  – 0,0004- 2  I  = 0,73 
2.2. �  = 1,217 + 0,0005-  – 0,00009- 2 I  = 0,67 
$�����  
3.1. �  = 1,050 + 0,025-  – 0,001x2  I  = 0,95 
3.2. �  = 1,110 + 0,012-  – 0,0006- 2  I  = 0,81 
��	���
�  4.  
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y = 1 = const 
)�%��  ���  �$
��	�	��  $����  	����
��  	��
��	�  $�������
�	  �  ����  

�$&��  �$
��	�	��  (��� . 2). 
+���������  $����	�  �$
��	�	��  $���  	�  �������-  (�����		�  


���������  �$
��	�	�� ), 	���-�����  ����	���  ��
�  ���
��	�-  
������� , 
-����������&%�-  ���  
�������������
�	�&  ����	� , ���  �  ��-	�
���&  
����� .  

8�  ��	���  ���
�����	�� , 	�  �����������  ����
�  ��
�  	����	�  
������-
�����	��  ��������������  ����	�	��  �$
��	�	��  ���	��  $��  
������������  �������
�  ����	� : 

D =0,011 + – 0,0081 +m – 0,26V – 0,21 N + 4,35, 
R2 = 0,994+++, � =0,0033, F = 572 > F0,001 = 10,8, 

���  D – $
��	����  ���	��  �  ��-��  ������	�� , � /�� 3; 
P – ����	��  ���
�	�� , �*�  (rp = 0,469, dp = 12,9%); 
+m – �������
�	��  ���
�	�� , �*�  (rp = 0,430, dp = 27,5%); 
V – �
��	����  ���	�� , % (rv = 0,798+++, dv = 20,6%); 
N – ���
�  $��-���� , �� . (rn = 0,920+++, dn = 39,0%); 
�  $������		�-  ������	��-  r – ���

����	�  $��	��  �����
����  �  

�����	���  ����	�  �	��������  (+++ �������������  ����	&  0,001), d – 
���

����	�  ����	��  �������	���� . 

 
+�� . 2. =$&��  �$
��	�	��  ��
��  ���-
��	���  ��
���  ($�  ) .� . ��������� , 2.! . .��� ) 

 
1	�
��  $�
���		��  �����������  $��������� , ���  	����
���&  ��
�  �  

�$
��	�	��  ���	��  �  ���������		�-  ��
����-  	�  ����
�  ������  ���
�  



 

- 261 - 

$��-����  ����	�  (39% ������	���  �

���� ). ������  $�  �	���	�&  �����  
��	�����  �������
�	��  ���
�	��  ����	�  (27,5%), �����  �
�����  
�
��	����  ���	��  ( 20,6%), �  	�  $��
��	��  �����  �����  ����	��  ���
�	��  ( 
�����  12,9%). 

�����	��  ��	�����  $�������  $����
�
�  $�
�����  ��%��  
�	�����
�	��  ���-$��������������  ����	�	��  �$
��	�	��  �  
����$
��	�	��  ���	��� -$����
����-  ����	����
�	����-  $��� . 

 

���

����	�� -
�� , 
���  p - $
�%���  ��
�	�  �$
��	�		�-  �������� , %; 
t - $����� , 
�� ; 
t° - 	���
�	��  $�����  �����	� , 
�� ; 
t,  - $�����  �������
�	���  �$
��	�	�� , 
�� ; 
t0 - $�����  $�
	���  ������	��
�	��  $
��	����  $���� , 
�� ; 
< - ���
���������  �$
��	�	��  (	�$����� , 	�  $�����- ); 
3 - 
���������  �  ������	��  �$
��	�	��  �  ����  �$
��	�	�� . 
*������		��  ����	�	��  ���������  ���

����	�  �$
��	�	��  �  

��	����� , �����  $�
	���  ������	��
�	��  ��-��	��  $
��	����  $����  ��
&  
��
�	�  �$
��	�		�-  �������� . !
�  $���-���  �  $
��	����  $����  
	���-�����  ����
�����  ��	�����  	�  1,38 (�
�  ���� ) �  1,28 (	�  ��	���
�  �  
$��  ���
���������  �$
��	�	�� ). 

*������		��  �������
�  $�������&� , ���  �������  ��������		���  
����$
��	�	��  $���  $�������  ���	�  ��
�� . *������  �������  �  
�	��	���	��  ��$�
�����	��  �$
��	�		�-  $��� , 	�$�����  �  
��	��  
-�������� , �����	�  �  $����&  �������  �  ���
��	���  ������  ��$���� , 
��
��������  �  �������	�� . 
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Abstract 
On the basis of the use of the forest track dynamics model  FORRUS-S 

optimal strategies of the ecological forest usage in the national forest 
«Braslavsky lakes» are chosen in this research work. 

 
	� -��/�  ����" : ����
�  ��	�����  
��	�-  �������� , 

��������		��  ����
�����	�� . 
 
�  ������������  �  ����$��������  (����������		��  $��������  

��������  ))*'  	�  2008 – 2014 ����  �  8����	�
�	��  $����  «6���
������  
����� » ��$�
	�&���  ������  $�  ����������  $���	���  ��	�����  ������	��  
�������������	�-  -���	�-  �  ������
�����		�-  
���� . �  ��	���  
��$�
	�	��  8�+  $�
���	�  ��������  �������	������-  �  

�����$�
��������-  ���
�����	�� , ��	��	��  $�
���	��  ������� : �	�
��  

�����������
�	�-  �������
�� , ���
����  $���	�-  $
�%����  �  �����	���  
���������  ���-  ������  �������
�	���� , �����
�	��  $������  ��������� , 
$����		� -���	�����  ��
���� , ���$�	�  �	���$���		�-  ����������� . 
*���
�����  ��	�����  
��	�-  ��������  $����
�&�  ���
��	��  ������  �  
����
�  �  
��	��  -�������� , 	�$����� , ���������		��  ����
� . )�	���  
�������		��  �	
�������		��  ��-	�
����  $����
�&�  ��$�
�������  
������  ���������������  ����
�����	��  �  ��$�
	�	��  �  
����	
�������		��  ��-	�
�����  �  ��������  �$���
�	��  ������  ��		�-  
�  
��	��  -�������� . !
�  ����	��  $����������-  �����  
���$�
�����	��  �  
��
����-  6�
�����  	�  	�� , ���
��  	����
��  $���$�����	��  ��
�����  
����
�  ��	�����  
��	�-  ��������  FORRUS-S. =��  ����
�  $���	��	���	�  
�
�  ��������		���  ����
�����	��  �  �	�
���  ��	��������-  $�������� , 
$������&%�-  �  
��	�-  �  
���$������-  	������	��- . +������  
����
������-  FORRUS-S 	������	��  ������
�&�  ��  	����
���-  ��������  
��  ��������  �����  �������� , ���  $����
���  ��$�
�������  ����
�  �
�  
���
��	�-  ���������� . �-��	���  ��		���  �
�  ����
�  FORRUS-S 
��
�&���  $�����
�	��  ��������		��  �$���	��  �  $
�	�  
���	������	�� . 
4��  ����
�����	��  ������
���  5 
�� , ���  $����
���  $�
�����  ����
�	��  
����
����� . �  -���  ����
�����	��  $���	���������  ����	�	��  
��������		�-  -������������  ���������  $�  ������ , ����	�	��  $����	���  �  
�������	���  �������� .  

����
�����	��  FORRUS-S ��$�
	�
�  	���������  	�  ���-  �������-  
8����	�
�	���  $����  «6���
������  ����� », �������  ���&�  
$����
����
�	�&  ������&  �-��	� , �  ���  ��-��	�
���  �������������	��  
	������	��  $����������  ���-  ��	��	�-  $����  	����	�
�	���  $���� . 
8��������  �����  �$�����	�-  ���  ��		�-  	�  ���������&  8����	�
�	���  
$����  «6���
������  ����� » ��$�
	�	�  �  ������  �
����������-  �  
���
��������-  ��
���� . 



 

- 263 - 

+���
�����  ����
�����	��  $�  ���	���&  «2�������		��  �������� » 
$�������
�	�  	�  ���������-  1,2,3.  
 

 

 
 

+�� . 1. !�	�����  ��$���  ��	��	�-  
���������&%�-  $����  	�  �������  ��������  
����
�����	��  «�������	�� » ($
�%���  711 �� ) 

 

 
 

+�� . 2. !�	�����  ��$���  ��	��	�-  
���������&%�-  $����  	�  �������  ��������  
����
�����	��  «!���� » ($
�%���  152 �� ) 
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+�� . 3. !�	�����  ��$���  ��	��	�-  
���������&%�-  $����  	�  �������  ��������  
����
�����	��  «6�
���	� » ($
�%���  87 �� ) 

 
1	�
��  ��	�����  ��$����  $�  ���	���&  «2�������		��  �������� » 

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

 
CARBON SEQUESTRATION IN PURE AND MIXED FOREST STAND S 
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Abstract. In order to understand the capability of the forests in carbon 
sequestration and also the effect of mixturity in carbon sequestration, Leaf litters 
and its carbon content were collected from the parcels with similar ecological 
conditions in pure and mixed beech forest stand associations in Kheyroud forest 
(North of Iran) . Leaf litters were sampled by linear transects in March 2006. 30 
squares with 1m

2 area were sampled in each association. The samples were dried 
in 95
C by oven for 24 hours at the laboratory weighted. Carbons amount of 
samples were calculated. T-student method was applied for analyzing the data. 
The results showed significant differences in 0.99 level between dry weights of 
leaves and also carbon content in pure and mixed beech stands. The best reason 
that may explain this difference is the chemical content of the leaf litters in this 
two forest types. 
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Introduction. About 75 percent of absorbed mineral matters from soils 
concentrate in leaves (Modir shanechi. 1993). Forests are one of the most 
important ecosystems in terrestrial ecosystems for carbon sequestration. About 
50 percent of trees biomass is composed of carbon. Carbon can be stored in 
different parts of forest especially in leaves. Therefore for implementing 
Sustainable Forest Management indicator of carbon storage is one of the 
elements which are considered for Sustainable Forestry. The assumption of this 
study is that rate of leaf litters production and carbon accumulation in two 
different type of forest of mixed beech and pure beech forests are different. The 
objective of the study is to achieve some essential information about rate of leaf 
litters production and carbon storage in leaf litters. Zargaran in 1999 estimated 
the total biomass of leaf litters for Neka Forests in Iran about 3.7 ton/ha for 
mixed broadleaves forests. Mavrice et al. in 1999, estimated the biomass of 
natural oak forests of Spain, about 4.68 ton/ha. In 2001, Forgeard et al found 
that by increasing breast basal area, dry leaf litters production, increase from 2.1 
ton/ha/y to 4.7 ton/ha/y. Zahedi estimate the rate of carbon sequestration in 
organic layers of soils  in Belgium Forests about  25 ton/ha for Fagus- Quercus 
stands and 0.3 ton/he for Acer-Fraxinus stands. 

Materials and methods. This study is performedin pure and mixture 
Fagetum  in Gorazbon district of kheyrood forests in the North of Iran. Sampling 
method is Linear transect with random start point. 30 plots with 1m2 area were 
sampled in each type and all of leaves litter were gathered. Dried leaf litters 
were separated because some of them belonged to different years. For 
determining the carbon content of the leaf litters, we burned them in oven in 
375°C for 24 hours. The achieved ashes were weighed and recorded (Zahedi, 
1998). Since 50% of organic matters content is composed of carbon (Mariquez, 
2002), thus we could calculate the content of carbon in leaf litters. We used T-
student analysis method for comparison of the rate of dry leaf litters and also 
carbon accumulation in both mentioned Forests type samples. 

Results and Discussion. Rate of leaf litters weight and carbon 
accumulation for both type are achieved. For weight of leaf litters and also 
carbon accumulation data shows significant difference between two forest types. 

 
Figure 1. Weight of carbon content and biomass of leaf litters in mixed and pure beech forest 
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Higher leaf litters production in pure stand was expected since beech 
produce more leaf litters than other species in Northern forest of Iran. Higher 
level of carbon content in pure beech stand due to the concentration of Phenolic 
materials and organic compositions was expected. These relate to activity of the 
micro-organism of the soil and processes of nitrification and percentage of 
alkaline saturation. Therefore some nitrophile elements in other tree leaves like 
Carpinus in mixed stand and also many other compositions, prepare suitable 
condition for activity of micro-phones of forest stand. This increases the speed 
of decomposition of organic matters in leaf litters and consequently, weight of 
leaf litters and carbon content will be decreased.(Zahedi, 1998). The weight of 
accumulated carbon was higher than some similar studies and lower than some 
other studies. 
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�  ��������-  ��
����- , �  $�����		��  �	���$���		��  	�������� , 
������	�		��  �����-��  �  �����
��	���  ��������  ���	�		��  ���
  
������	�-  	������	��  �����  ���  �����		����� . =��  �����		����  $� -
���	���  $����
�&���  �  ���
��	�-  ������
������-  �  ���
��������-  
��
����- . *������	��  ��	�����	����-  ���
�����	��  ������	��  
�������
�	���  $������  �  ��
����-  ������  $����
���  ���	���  �  ����	���  
������������  �  �����  	�������  �
�  ��������  ���
��	�-  $���� , 
$���	���������  ��
��������	����  $������ .  

�  ��������  ��7����  ������  ����  ���
�����	��  �����	  $����		��  �  
�������
�	��  $�����  
���$�
���  $����		���  ������	���  �( , 
��
���		��  �  1963 � . +������
�	��  $�����  $�������
�	  ���������  9 
$���� , ������		���  ����������  �	�������  �$������ , $����  – ����
�	�� .  

;�
�  ������ : $�������  ��	�����	�  ������	��  �������
�	���  $������  
��  �����  ��%�������	��  ��7���� . 

��	���
�	�  	�  ���
�������  ����������  ��
�  ������	�  720 
�������� . ,�  45 
��  ��%�������	��  ��7����  �	����  �������  ��$�
� , �  	�  
$����-  ���-  ����- , 	����
��  $�������		�-  �	���$���		��  	������� , �  
	�����%���  ����	��  ����
���  �����  6 ��������  ��  30, $�����		�-  �  1963 
� . )�	���  ��  ������� , �������  ��-��	�
��� , 	�-������  �  -������  
������	�� . �  ������	�  
���$�
���  ��
���	����  ��������  ��-��	�
��� , ��  
���
&��	���  ������-�  (�����  ��$�
�  ��
��  75% $�����		�-  �������� ). 
.�����	��  ��������  	�  ����	�  ���
�����	��  �  2005 ����  -��������������  
���  ����
��������
�	�� , 	�  �  ��  ��  �����  ����������  �-  	���������	��  
����  �  ��
����-  ����%�		���  ��������� .  

*��  $�������  ��
�������  ��������  ����
�	�-  $����  ��	�����
��� , 
���  	����
��  ����������  �����
���  
�$�  (	�  ��$�
�  	�  ��	���  ������ ). 
6�
����  ��
�������  ��������  �����  ��-��	�
���  �  �
�	�   �   
�%�	� , �-  
$����	�  �������-  �������
  ���
�  90 %. ��  36 $�����		�-  ��������  
���	�  ����
���  28. �  $������-  ����	� , ���� , ������  – ������	�  ��  �����  
�������� . 8����	��  �����������  �����
���  �
�  �  ������-�  (59% �  61%). 

+��	��  $�����  �  ���������  $� -���	���  ���
�����&���  �  �������� , 
���  �������  �  ��  �
����  �����  ������ . '�� , �������  $������  �
����  �����  �
�  
��  10 
��  ���
�����&���  �  ��������  $�����	�  	�  5 �� , �   �������  ��������  
�
����  �����  – $�����	�  	�  2,5 �� . �  
���������  ��		��  �  �������-  
���������  ����
��  ��������  ���	���  ��������  ����&���  �  ��	��	��  ���-  
��	��	�-  $����  	����  ��	� : �
� , ���	�  �  ������ . )�	���  $�  ������	�&  
���-  ��������  ���	�  ������  �  �  ������	��  ���-  ������	�-  $������  

���$�
��� . 

!
�  ��������  �
�  	�  ���������  �������  ����	��  �������  ������
���  
4,7 �� , ���  �
�  $����  ������  ��������  ����	�  ��
�  �  $����
���  ��	����  �-  
��
���  �  ��������  �
����  ����� . !
�  �����  
���$�
���  ����	��  �������  
������
���  16,2 �� , ���  �
�  $����  ������  ��������  �������������  �������  
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�
����  ����� . .���	��  �������  ��������  ���	�  – 15,7 �� , $������  ��  ���  
�� , ���  �  ������ , ���	�  ��	����  ��  �������  �
����  ����� .  

�����	��  ����	�	��  ���������  ����
��  ���	�-  ��������  ��  4 ����  
$�����
� , ���  	����
����  $������  $�������
  �  ��������  ���	�  (1,1 �� ) �  
����  (1 �� ), �  ��	���
�	��  – �  �
�  (0,3 �� ). 

'����  ������� , ���	�  ������� , ���  �
�  	�  
���$�
���  �  ��
����-  
�������  �������  $������  �������&�  ����  ����	�  ��	���		� , 
������
�����		��  ��  �������  	�-������  �  ����
��������
�	��  
������	�� . 
 

MONITORING THE STATUS OF TREE PLANTING IN THE CITY 
CONDITIONS 

 
Beketskaya T.V. 
Lomonosov’s Moscow State University, Moscow, Russia. 
E-mail: beketskaya@gmail.com. 
 

Key words: Tree planting, monitoring, artificial conditions. 
 
In urban areas, with increased anthropogenic load, polluted air and 

precipitation life cycle of tree planting has a number of peculiar properties. 
These properties are various in different geographical and ecological conditions. 
Carrying out of vegetation monitoring studies in urban environments permit to 
estimate and compare the resistance to such load for trees of different species, to 
forecast the advisability of planting. 

Soil and vegetation of MSU soil station forest belt are objects of such 
studies. It was created in the 1963 and consists of 9 tree species, which was 
planted by cluster method. Soil was simulated. 

The aim of the work is to monitor the status of vegetation cover over the 
lifetime of the object. 

In the study area was planted 720 trees initially. During the 45 years 
existence of the object, many trees have fallen. There are only six of the 30 trees 
planted originally in the first two rows with the highest anthropogenic load. 
However, those trees that have survived are in good condition. In the middle of 
forest belt most trees survived, except bird cherry tree (here dropped more than 
75% of the planted trees). At the time of the survey in 2005 condition of trees 
was satisfactory, but at the same time we have to note their lack of growth 
because of thickened stand. 

Counting the number of trees of different breeds revealed that the most 
stable is linden (every tree is alive). Also we can diagnose a large number of 
maple and hazel tree, their survival rate is around 90 %. There are 28 items of 
aspen tree from the 36 of initially planted. Plantings with mountain ash, oak and 



 

- 269 - 

birch lost one-third of there numbers. Trees of spruce and bird cherry are the 
most unstable (59 % and 61 %).  

Different age tree breeds differently increased in diameter, it depends on 
the growth class of tree. Thus, for the 1-grade spruce tree growing for 10 years, 
diameter increases at 5 cm, and for the third growth class tree diameter increases 
at 2.5 cm. In the literature it’s possible to find diameter size data of different 
ages for three main zone tree species: spruce, aspen and birch. However, we can 
diagnose the status of all forest belt tree planting by the growth conditions of 
these three.  

For spruce trees in the target area average diameter is 4.7 cm. It’s 
extremely small that’s why we can give to them only 3rd growth class. For the 
forest belt birches average diameter is 16.2 cm. It is enough for giving to the 2nd 
growth class. The average diameter of aspen trees is 15,7 cm, so its just like a 
birch tree has. So these species we can attribute to the 2nd growth class. 

Study of changes in trunk diameters of trees over 4 years showed that the 
greatest increase occurred in trees of aspen (1,1 cm) and oak (1 cm), and the 
minimum - in spruce (0.3 cm). 

Thus, we can say that the spruce trees in the forest belt with a high-density 
plantings are extremely depressed, broad-leaved trees are in satisfactory 
condition. 

 
5��5����1�
��	��  2��	�  
	����� : ���
	�
��  �  

���
����   
 

4�'%#  � .� . 
�%0&0!-(1 +&!2 "�!#0�))*1  ()!#(#2#  )&0�1:(;  #�;)&$&+(1  (  2'�"0$�)(3  
(, . � . �&�)&0&$" , �-�"()" . 
E-mail: t_bozhuk@yahoo.com. 

 
Abstract 

The information about the structure and value of the tree nurseries based 
on “Sofievka” tree nursery. 

 
	� -��/�  ����" : ��	���
���������  $���� , ��7���  ���������		��  

�����
�	���� , ��	���$���  «.�
����� », �	��������	��  ����-�&%�- . 
 
!�	���
���������  $����  ��
�&���  ������	��  �����&  

$�������-��		���  
�	��  ����	� . (
��	��  ������  
�	����	�����	��  
��	���$�����  �������  �  ��-��	�	�� , �����	��  �  �����%�	��  �  �$����
�	�  
�����		�-  �
�  ���-  ��
��  ��
����-  ���	�-  �����  ��������  �  ������	����  
($���������  �	���������  �  ���
����������  �����	�� , �-  ��
����� ). 

8�  �����	��	��  ��	�  	�  ����������   ����	�  	������������  ��
��  
35 ��	���
��������-  $�����  ��%��  $
�%���&  1466.9 �� , ��  	�-  20 – 
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���&�  ��%������������		��  �	���	�� . 8����
��  ������	��  – «.�
����� », 
«1
����	���� », '�����	����� , )�����	���� , !������  – ��
�&���  
��7������  ���������		� -���������		��  �����
�	���� , ��
&�
�		���  
�������  ����-�  ����	�-  ����
��  �  �������� . 

*�
���  $����	����  �����  �����	���-  ��	���$�����  $��	��
����  
«.�
����� » 8����	�
�	��  ��������  	���   ����	� , 	�-���%����  �  � . 
 ��	�  :���������  ��
���� . !�	���$���  �����	  �  ���
�  $���	���  
����	����� . "�

�����  �����������-  ��������  �  ������	����  	����������  
��
��  550 ����� . !�	���$���  �������  ��  5 ��-�������	� -$
�	������	�-  
��	 : K – ��  �-���  ��  $���
���	�  3
��� , ��
&���  ��	���
�	�&  �

�&  ��  
$��
���&%���  �  	��  ��
�	��� ; KK – ��	���
�	��  �����  $����  ������  
8��	���  $����  ��  ��������		���  	�  ���	�-  ����	�-  ��������
�	���  
$
�%������  �  ��������� , ��  ������-  �����������  ���  	�  
�	��	  «,��� »; 
KKK – ��	�����  ����	����  $������	����  �  2
���������  $�
���  �  	�-������  
�����  8��	��  �  ���-	��  $������ ; KV – $�������
�	�  1	�
������  
��������  $����  ��  $�����	��  ��
�������� ; V – ��$����	������  
$�����	��  $����� , ��$��	��  �
�  ;�	���
�	��  �����   ����	�  [3, 4]. 

!�	���$���  «.�
����� » �����	  ����
�	��  ��������  �
�  
���
�����	��  ���$������  ��������  ��7�����  ������ -$��������  ��������� . 
.  ����  ��
�&  ���������	  �
�	�  �	���� , �-������&%��  16 ��$����� , �  
$������	  �����
���������  �$���  $�������
��  	�  $������	��  2008–2010 
�� . 8�  ��	���  $�
���		�-  ����
������  $���	�
�������	�  �����		����  
���$������  ����
�	�-  ���$$  ��7�����  	�  ����������  ��	���$����  
".�
����� " �����������		�  ������		���  ��$�  ��������  [1, 2].  
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	� -��/�  ����" : (�. , 
��	��  -�������� , �����	���		��  

��	�����	� . 
 
)�	��  ��  �����  �����
�	����  3(  "+��
�����%��� " ��
�����  

���$
�������  �
���  
���$���
����������  ��	�����	��  (6#*� ) 
�	
�������		��  �������  �����	���		���  ��	�����	��  (�.!� ) 
+��
��-���  �  
��������	��  ��-���  $������	����		�  $������	�����		��  

���$���
���������  �	
������� . *������	����		��  ��	����  �
�  ���-  
�����  ���
�����	��  ��
�&���  �������
�  
������������� , �  $������  
	���-�����  �	����	��  ����	
�������		�-  ��-	�
����  (��
��  (�. -
��-	�
���� ) �  $�������  ����	������  �  ����	��  
���$���
����������  
��	�����	�� .  

�	����	��  ���$�&���	�-  �  (�. -��-	�
����  �  �������  �$���
�	��  

�����  	���
���  �  ��	��  1980 – 	���
�  1990 �� . �
�  $�����������  

�����������
�	�-  �����  [1]. �����������  �
���
��� , ���  

�����������
�	��  $���$������  ����  $��	���
�  ����	��  �  ��� , �����  
���$�&���	��  �  (�. -��-	�
����  ��$�
�������  �  $�����������		��  
$������� . 8�  ����	� , �����  (�. -��-	�
����  $��	���
���  	�  �������	��  
�����������  
��	���  -�������� , ����  ������		�-  
������  �  �����
�  	�  
��
� ; �����  $�����%���  $�������	���  ����$���	��  ������
  ��  ��	� , 
	�
���� /����������  ����
������ , ��������  �  �������  �
���
�	��  ����  �  
������� . "�����  $���$������  ���������
�  �������		��  	���������  �  
�������	��  �  ���&%�����  $�������	���  ����$���	�& , �  ����
�����  ����  
��-��	��  ������	��  ���
�  ������	���
�	�  �������  ����  �  
"�
����
�	�� " ������  ����  ��  $�������	���  ����$���	�� , �  �������  �	�  
��
�  �����	� . �  ����
�����  $���$������  ��$�
���&�  �  $�������&�  	�  
��	��  ���	��  ��-	�
���� , �������&  ����	���		�  �����������  �����  
����� . .
���
���  ��
�$������	�� , ��7��	�� , �
��	��  �  ���	������	��  
�������  
�����������
�	�-  ������	���  �  ��-	�
���� , $
�-�  $����&%����  
�	�
������ . 

�  ���
���  1 $������	�  ��		��  �  �$����
�������		��  $�������	��  
����$���	�� , ��$�
�������  �  
�
��
�-  3( *  "+��
���	
��� ".  
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'  �  �  
  �  �  �  1 
#�����������
�	��  (�.  �  . 6! , ��$�
�������  �  
�
��
�-  3( *  

"+��
���	
��� " [2, 3] 
8����	��  
�
��
�  (�.  �  . 6! , 

��$�
�������  

�
��
��  

+���������� , 	�
����  $��������  

.����� -,�$��	��  
�
��
  
�����������		��  
�	��	���������  
����  
(.����$
��$����� ) 
0�	��  
�
��
  
�����������		��  
�	��	���������  
����  
(����	��
��$����� ) 
"���
�����  
�
��
  
�����������		��  
�	��	���������  
����  
("���

��$����� ) 

WinGIS/WinMAP  
- ��������
��  
 
WinPLP  - ����	��  
���  ��		�-  

(�. : Progis, 1������ , �  2003 � . 
$��������  $����������
��  
$�����%�	� , -���  ����  $���$������  
�������  $���������&� . 
 
. 6! : ����������
�	�  ���������	�  	�  
��	���  FoxPro (�  ���		� , ����������  
���  ������  - Visual FoxPro 5). 

*���
�����  
�
��
  
�����������		��  
�	��	���������  
����  
(*���
�����  
��$����� ) 
.����	��  
�
��
  
�����������		��  
�	��	���������  
����  
(.��
��$����� ) 

(��(��
 /GeoDraw  ;�	��  ����	
�������		�-  
���
�����	��  �	�������  ������
��  
+���������  ��������  	���  ;(�  �(  
+18 , $��������  ����  

;�	���
�	��  
�
��
  
�����������		��  
�	��	���������  
����  
(;�	��
��$����� ) 
����������  
�
��
  
�����������		��  
�	��	���������  
����  
(���
��$����� ) 

TopoL 
(��������
�� ) �  
	����������  Lesis 
(����	��  ���  
��		�- ) 

TopoL Software, :�-��  
2���  $��������  $����������
�  �  
�����������  $����������
�  

,�$��	� -.��������  

�
��
  �����������		��  
�	��	���������  
����  
(,�$���
��$����� ) 
������	� -.��������  

�
��
  �����������		��  
�	��	���������  
����  
(�������
��$����� ) 

Mapinfo MapInfo Corp., .41  
2���  $��������  $����������
�  �  
�����������  $����������
�  

 
�  ���
���  2 $���������  ��	��	��  �����		����  
�����������
�	�-  

(�. . *������
�		��  �  ���
 . 2 (�.  ��
�&���  ���������  $�  ��	���  �
�  
����  $��������� : 
�����	��  ����������  �  ����������  ��-��	���  ����  
$�������� . 
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'  �  �  
  �  �  �  2  
)�	��	��  �����		����  
�����������
�	�-  (�.  

*�������	��  $����  +������  
�����  (�.  3������  ��$����  �  ���$����  
WinGIS + WinPLP "���� : �������		��  


�����  AMP, 
�������%��  ������	��  
�
��  �  �
���
�	��  
����� ; 	�  �  ��	��  
������  $��������  	�  
����������� . 
6���  ��		�- : dbf 
(FoxPro) 

��$��� : MapInfo MIF/MID, ESRI 
SHAPE, AutoCAD DXF. =��$��� : 
MapInfo MIF/MID - ��
���  
��	��������  �  �������  �����  
$�������� . 

(��(��
 /GeoDraw ������	��  �
�� : 
�������		��  
�����  
GeoDraw, GeoGraph 
cosmetic layer 	�  �  
��	��  ������  
$��������  	�  
�����������  
6���  ��		�- : Paradox 
.db (������  3.5 �  4.0 �
�  
Windows) 

��$��� : 
&���  
����� , �
�  ��������  
���������	  �������  �����$� . 
!�������  
������� , �-���%��  �  
$������� : GeoDraw, GeoGraph 
cosmetic layer, ESRI SHAPE, MapInfo 
MIF/MID ( ��
���  �����  �  
�	�� ). 
=��$��� : ARCINFO - �����  
�����  
GEN, MapInfo MIF/MID, AutoCAD  
DXF, IDRISI VEC - ��
���  
��	��������  �  �������  �����  
$��������  

TopoL "���� : �������		��  

�����  BLK, 
�������%��  ������	��  
�
��  �  �
���
�	��  
����� ; 	�  �  ��	��  
������  $��������  	�  
����������� . 
6���  ��		�- : ��������  
DBF 

��$��� : ESRI SHAPE, MapInfo 
MIF/MID, AutoCAD  DXF 
=��$��� : ���  ��  
������  - ��
���  
��	��������  �  �������  �����  
$��������  

Mapinfo ������	��  �
�� : 
.������		��  
�����  
TAB (�����������  
�����  �����-  $������� ) 
)�������  
�����  
MIF/MID 
6���  ��		�- : 
.������		��  
�����  
TAB �  ��������  DBF 

��$��� : ��
����  ��
�������  ���	�-  

������� , �  � .� . ESRI SHAPE, 
AutoCAD  DXF. 
=��$��� : �	�
����	� , �  �������  
�	���-  �����-  (�.  ����  �������		��  
��	������� . 

 
"��  ���	�  ��  ��		��  ���
��� , ���  $������		��  $��������  	�  �����  

	�$����&  �����������������  �����  ����� , 	���-�����  ��$�
�����	��  
����		���  
������  (���  $����
� , ESRI SHAPE �
�  Mapinfo MIF/MID). 
"�	��	� , �  ���-  ���-  $�������  ����  ����  $
&�� , 	�  ������	��  ��	����  
���-  $������		�-  (�.  (�����  Mapinfo) ��
�����  $�
	��  ����������  �-  

������ , � .� . �������
�  
�������������  ���  ��	��������  	�
���  
��$�
������� , 	�  ����  $������� , �  ������-  �	�  ��
�  $�������
�	� . 
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!
�  ���� , �����  ��������  �  ��		���  ���	�-  $���$������ , ���	�  
���$�
���������  ������  ������  ���$������	�		���  (�. , ���  Mapinfo 
�
�  ArcGIS. =��  �������  -�����  �������������&�  �����  ����� , ���&�  
������&  ������	����&  �  ��-	������&  $�������� , �  $������  	�	�  
�����	�  �	����&���  �  $�����������		��  $������ . )�	���  
����	�����&%��  
�������  $���-���  	�  
&��&  ��  	����		�-  (�.  
��
�����  �-  �������  ���������  �  	���-��������  ����%�����  �  
������������  ��  �	���	���  	���-�����-  ����	�	�� . )��  �������  
�������� , $������  �  �-  $�������	��  ���  	�
���  �	�����  ����	�	��  
����������
�	� , -���  �������	��  �  �	������	��  $�����  ���	� . 

)�	��  ��  �
����	����	�-  ����	��  �����  �����  ��$�
�����	��  
������	�-  (�. . .�����	��  $�������	��  ����$���	��  [4] ��������  
�
���&%��  $��	��$�� : $��������  ���	�  ������	�  ��$�
�������  �  
&���  
��
�& , ���	�  ������� , ���  $��������  �������� , �  ���$��������  ��  �
�  
����-  ��
��  («$�����  ������� »).  �
�����  �����  ��
�����  �����$	����  
��-��	���  ������  $�������� . ���	�  ������	�  ���$������	���  ��$��  
$�������� . *��������  ���	�  ������	�  �
������  �  $��
�������  ���&  
�
����		�&  �����&  – �  ��� , �����  $��	����  $�
���  �����  ����%����� . 
 �
�����  �����  ��
�����  �����$	����  ��-��	���  ������  $��������  �  
������	����  �	���	��  �  	���  ����
������  �  ��$���
�	�� . 

�  ��������  $�������  ���$������	�		�-  ������	�-  (�.  ���	�  
$�������  Geographic Resources Analysis Support System (GRASS), Quantum 
GIS (QGIS), User-friendly Desktop Internet GIS (uDig) �  ������  [5]. 8���  
��
�  ����	�  ��������  �  Quantum GIS, $����
���  ���  �������  �����  
�����
&�	��  ���
�������  �	���
��� , ����%�����  ��  �������������  – 
��	�  ��  	����
��  �������-  �  �����  �������-  (�.  �  $�����		�  
���
��������� , �������  -������  ������	�����  $�  $�������  ����������  �  
$�  $�
�����	�&  �������� .  

�����  QGIS ��
  �����  �$����
�	  ��%�����&%��  �  ����	�  ���$$��  
������������� , ���&%�-  �$��  $������������	��  �
�  ����  (�. , 
��������	�������-  ����  ���  $�����		��  �����	���  �  �����	����	��  
����	��  �������������  �  ���&%�-  	���-������  $����
����  �
�  �	���	��  
����	�	��  �  ����  $�������� . )$��  ��$�
�����	��  QGIS  $�����
  
���	����  �����  $�������� , ����
��
�		���  �������  $��������  ����	�  
�	�	����  �����  $�
�������
���  $��������  �  �������������� . !
�  
�����-  (�.  �  ��������  ��-��	��  �����  $����	�-  ����	������  $���  	�  
��%������� . 

QGIS �����$	�  �
�  ��
���	����  �������		�-  $
��
���  (Windows, 
MacOSX, Linux) �  �����%���  �  ����  $��������  ������	�-  �  ��������-  
��		�- , �  �����  �$����	�  ��������  �  ��		��� , $��������
�����  
���
��	���  ��������
��������  ��� -���������  �  �	�����  
���$������	�		���  $������	����		���  ������  ��		�- . 
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3�	����	�
�	����  QGIS �����  ����  �������  $����������  �����	��  
����
��  �������	��  	�  C++ �
�  Python [5]. 

8�  �����	��	��  ��	�  QGIS (�����  ����
�  gdal/ogr) $�����������  
�����  
������  ������	�-  ��		�- , ���  ESRI SHP, Mapinfo TAB, Mapinfo 
MID/MIF, Google kml, ESRI Personal GeoDatabase, Arcinfo ASCII Coverage 
�  �	����  ������ . *��  ����  �  ��	��  $������  �����  ����  �������  
������	��  �
��  �  ���	�-  
������- , -���  �������������  ���	�  ��
���  
ESRI Shape. *��������  $�����������  ��$�
���������  �����������	�� . 
����
�  �������	��  ���
���&�  	��������  
�	����  �	�
���  �  ���������  
������	�-  ��		�- , �  �����  �-  ��	�������&  �  $���$���������	�� . 

*���������&���  �  $����������  ���  ���$������	�		��  ���������  

������  (�����  ����
�  GDAL). 

3�	����	�
  QGIS $���  ����$���  ������������  (�. , 	�  ����	��  
�������������  ��$������  ���  	����  �  	����  ����
� . "����  ���� , 
$����
���   QGIS - �������  �  ��������  ����� , ������  ���  �����  	�$�����  
	���-������  ���  �������	��  �
�  ��������  ���  ������������� . '����  
������� , $���
�����  ������	����  ����������  $��������  �
�  ��	����	���  
$�
�������
� , ���  ��������		�  �  ��
�
���  �  
��	��  -��������  �
�  �����-  
(�. , 	�  �  ��������  $������ .  

'����  ������� , �����  $�����%����  QGIS ���	�  	������  
��
���
�����	����  �  ��
���$
��
����		���� , $��������  �������	���  
��$�
����������  �����������	�� , 	�����	���		��  ��
�������  ������	�-  
������-  ����  �  ������	����  ���������  $��  �������		��  ������ . "  
	����������  ���	�  ��	����  	������
�	�&  ������  (-���  ����
��	�  ��-����  
$����  ��$���
�	��  ������ ) �  	����
���  ����$�&%�&  ������������  (�.  

�	����	�
�	����  (��	��	��  
�	���� , ���  	�  ��	�� , $���������&� ). 

�  2010 � . 
�
��
���  3(  "+��
�����%��� " ��
�  $������	�  
$���	��  ������  $�  �����	�&  �-��  ������	��  	������	��  �  ���
�		����  
�������
��  �  �����  QGIS. +�����  ��
&��
�  �
���&%��  ��	��	��  
�$������ : ���	�����	��  �  $�������  ��������
�������  ��	��� , 
�����������&  ��������  	������	�� , �  ������-  $������
���  ������  $�  

���$���
����������  ��	�����	��  �  ��������  �
���
�	��  ���� -�-�� . 
8�������  	�  �	������
�		��  �
��	���� , ���  42 
�
��
�  ��$��	�  
�$����
���  ��  �����  ������� , $������  ���  ����� , ���  �  �����  QGIS 
������	�  ����	������  $�
	���		���  $�����������		���  $������� . )�	���  
�
�  $�����	��  $����������
�	����  �����  	���-�����  ������  $���
���  �  
���������������  �  	����	����&  QGIS. 

.
���&%��  ���$��  ��
�	�  �����  �	����	��  ��������  (�.  �
�  
$�
���-  �����  �  ����	������  �  �����  QGIS �����  $�  �����	���		���  

���$���
����������  ��	�����	�� . '����  $
�	�������  �	��������  QGIS �  
6
����  �����	���		���  
���$���
����������  ��	�����	��  �.!�  
+��
��-�� , ����	������  ��������
��������  web-$����
�  �  ��		���  

���$���
����������  ��	�����	��  	�  ����  �������-  ��-	�
���� . 
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3(  "+��
�����%��� " ������  �  ����	�  �$����  �  �������	��  
�������  $�  �����	�&  ����	��		���  $�����  (�. -����	��  �
�  
��	��  
�����
�  	�  ����  �������-  ��-	�
���� . 
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USE OF OPEN-SOURCE GIS IN FORESTRY 

 
Vladimirova N.A., Krylov A.M., Malachova E.G. 
Russian Center for Forest Health, Pushkino, the Moscow Region, Russia. 
E-mail: nadiopt@yandex.ru, amkrylov@gmail.com. 

 
Key words: GIS, forestry,remote monitoring. 
 
One of the activities of Federal Center for Forest Defense is the 

exploitation of forest damage monitoring part of the information system for 
remote monitoring used by Rosleshoz and the formation of spatially positioned 
forest damage information archive. Spatial basis for all types of surveys are the 
materials of forest management and, therefore, it is necessary to introduce 
geographic information technologies (hereinafter GIS technologies) in the 
practice of the organization and management of forest damage monitoring. 

Historically, forest management enterprises make their own decisions 
about what computer and GIS technology to use in the production process. At a 
time when GIS technology started to be applied in Russian forestry, there was 
not leader in the industry, so the choice of software vendor depended on prices, 
the presence/absence of Russian translation, convenience and beauty of design 
charts and reports. Each company has developed its own plug-ins and extensions 
to existing software. As a result, output documents are difficult to open, even in 
the "official" version of the same software, in which they were created. Now 
each forest management enterprise uses and markets various technologies, often 
partially compatible with each other. The situation is complex and diverse 
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system of forest management instruments and technologies are particularly 
difficult to unificate. 

To work with different data enterprises start to use such widespread GIS, 
as Mapinfo or ArcGIS. These systems interact well with each other, have 
Russian documentation and technical support, and therefore now are integrated 
into the production process. However, the limiting factor in the use of any of 
these GIS is their high cost and the need to contact the developer for making the 
necessary changes. Both systems are closed, so their code can not be changed, 
although extensions and tools can be written. 

One of the alternative solutions might be the use of open-source GIS. 
Examples of commonly available GIS are Geographic Resources Analysis 
Support System (GRASS), Quantum GIS (QGIS), User-friendly Desktop 
Internet GIS (uDig) and others. We have decided to work with Quantum GIS, 
since this system has a friendly graphical interface, a community of developers 
is one of the most powerful and constantly increasing among the GIS society, 
there is good documentation on the process of development and use of the 
system. 

The functionality of QGIS yet inferiors to commercial GIS, but the 
development team constantly releases more new modules. Moreover, since 
QGIS is an open source system, everyone can write an extension or order it to 
the developers. Thus, it is possible to modify the program for a particular user, 
which is traditionally done in the forestry sector to other GIS, but not in open 
way. Among the QGIS advantages there are support of many formats and 
platforms, correct topological editing, unlimited number of possible jobs and 
possible improvements for your own problems. Disadvantages include unstable 
work (however patches regularly are made) and lack of functionality compared 
with commercial GIS (basic functions, however, are present). 

In 2010, affiliates of Federal Center for Forest Defense were carried out 
trial work on the creation of forest maps using QGIS. The works included the 
following basic operations: scanning and mapping the binding framework, 
vectorization of plots where work was carried out on forest damage monitoring 
and the final clearance charts. Despite many difficulties, all 42 branches 
successfully coped with its task, thus showing that with QGIS it is possible to 
organize a full production process. However, to improve labor productivity it is 
necessary to solve problems with speed and reliability of QGIS. 

Federal Center for Forest Defense is ready to exchange experience and 
work together in building a complete package of GIS solutions for the forest 
industry based on open technologies. 
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Abstract 

Monitoring of protected plants is priority direction of fundamental and 
applied researches in Republic of Belarus. In the work the conception of 
monitoring program of state of rare and threatened species of plants in Belarus is 
presented. 

 
	� -��/�  ����" : ��	�����	�  �-��	����-  �����  �����	��  �  

+��$��
���  6�
����� , ��	��$���  
 
���	�����  $�������-��		��  ������� , 	�$���
�		��  	�  ��-��	�	��  

�  ������	��
�	��  ���
����������  ���	��������  �  ��	�
�	��  ����	� , 
��
�����  �-��	�  �����-  �  ������&%�-  �����  �����	��  �  �����	�- . 
*�����  ���$  ������  – ����
�	��  �����  �����	�� , $��
���%�-  �-��	�  �  
���$��
��� , �������	 . �  3-�  ����	��  "���	��  �	���  +��$��
���  6�
�����  
(2005 � .) ��
&��	�  274 ����  $����������
��  

���  ����	�  (��
&���  
����� ). *��  ����  �  6�
�����  $���������&�  39 �����  �����	�� , ���&%�-  
������  �-��	����-  �  2���$� .  

.��������  ��-��	�	��  �����  �����	�� , ��
&��		�-  �  "���	�&  �	���  
+��$��
���  6�
����� , $��������������   �-��	�  �-  ��	����	�-  $�$�
���� . 
�  �����  �  ����  ��
�	�  $����������  ��
�	�$���
�		��  ������  $�  ���	��  
�������		���  ���	�		���  ������	��  ���-  $�$�
����  �
�  $��
���&%���  
�����	��  ��	�����  $�$�
����		�-  $�������� , ���  $����
��  
$���	���������  $���$������  ��������  ��	����	�-  $�$�
����  �  
������	������	�  ����	�������  ����$������  $�  �-  $�������	�&  
(��-��	�	�& ) � , $��  	���-�������� , $�  �������	�&  �-  ���	��  �  
������	��
�	�&  ���
�		����  ������  �  ������  ����
�		�-  �  
$���	���
�	�-  	������	�-  
�������  �����  �����	�� . =��  ���
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�&���  ��	��	��  ������
�&%��  �����&  ��	�����	��  �-��	����-  �����  
�����	��  (��
��  – �)�+ ), �������  �����  ���������������  ���  ��	�  ��  
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������  ���������  ��-��	�	��  �-��	����-  �����  
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�������  ��	�����	��  ������&%��  �����  +��$��
���  6�
�����  (��
��  – 
8.�). ) �  ��	������  �  $��������	���  	�$���
�	�&  
�	����	��
�	�-  �  
$���
��	�-  ���
�����	��  +��$��
���  6�
�����  	�  2011-2015 ���� . 

"  �������  �)�+  ��	������ : – ���	��  ��	�����  ���
�		����  �  
������	��  $�$�
����  �-��	����-  �����  �����	��  �  ������ ; – ����
�	��  

������� , ��������
�	�  �
��&%�-  	�  ������	��  �  ��	�����  $�$�
����  
�-��	����-  �����  �����	��  �  ������ ; – $���	��  ����	�	��  ������	��  
$�$�
����  �-��	����-  �����  �����	��  �  ������ , �  �����  �����  �-  
�����	�� ; – ���	��  �

�����	����  $��	���-  ���  $�  �-��	�  �����  
�����	��  (�  � .� . ������ ), ��	���		�-  �  "���	�&  �	���  +��$��
���  
6�
����� , �  ����������  ($��  	���-�������� ) $���
���	��  $�  �
����	�&  
���
���������  ��������  �  �����-  �-  $���������	�� ; – 	���$
�	��  
����
������  ��	�����	��  �  �-  $��������
�	��  ���	��������		��  
����  �  
����	������� . 

�)�+  ���%����
�����  	�  $�����		�-  $�	���-  	��
&��	��  (��
��  – 
**8 ). *��  ����
�	��  **8  �  
��������	��  ���  ����  �������&���  
�
���&%��  $��	��$� : – $��������	����  �-����  ����&  �)�+  $�$�
����  
�����  �����	��  �  ������ , $�������		�-  	����
�����  �����  �����	���	��  
(I-III 	����	�
�	��  $�������-��		��  �	�������� ); – $������	����		��  
���	����	����  �-����  ����&  **8  $�$�
����  �������  ��	����	���  ���� ; – 
��$����	�����	����  ����  **8  �  ��	���	��  ������$	����  ������	�-  
�����	�-����	��  ��	����	���  �-��	������  ���� ; – ��$����	�����	����  
**8  �  ��	���	��  ��
���	�  	��
&������  $�$�
����  ���� , ���  
�����������  $�
	��  ��
&��	���  $�$�
����  �  ���	���  **8 , �
� , �  �
����  
�	�����
�	���  �������  $�$�
���� , ��$����	�����	����&  ��������  �  
������  **8  �����  $�$�
���� ; – ��$����	�����	����  **8  �  ��	���	��  
���
��� -
�����	��������-  ��
����  $���������	�� , -�������	�-  �
�  
�������  �-��	������  ���� ; – �����%�	��  **8  $�����  �����  	�  
��$����	�-  ����������-  (	�	�����		�-  �
�  �
���  	�����		�- ); – 
$���$�����	����  $�$�
����  �  ���
���������  ��	���	��  �
�  �����  III-IV 
����
��������-  ���������  (��	��	��  -������������� : �	������
�		���� , 
��$��	����  �����	��
�	�� ). 

*�����	��  ���
�		����  **8  �$����
�����  ����
�	�  $�  �������  
����  �����	�� , ��-���  ��  ���$�	�  ���  �	���
�	����  �
�  ����������  
6�
����� , ���$�	�  ������  ��%�������	�&  ���  $�$�
���� , ���	�$���	��  
�����$	����  �  	�
����  �������
�	�-  �������� . .�����$	����  **8  
��������  ����  �)�+ . +�����	��  ��%	����  ����  �)�+ , ��-���  ��  ��%��  
���
�		����  �-��	����-  �����  �����	��  �  �-  ������	�-  $�$�
���� , 
������
���  550-600 **8 . 

8��
&��	��  $���������  �  �	�����
��  �  1-5 
��  �  �����������  ��  
������	��  ��	����	�-  $�$�
���� , -��������  �  ���$�	�  	������	���  
�����������  	�  	�- , ���
��������-  �����		�����  ���� ; $�������	����  	�  
��	����	�-  **8  ����	��
�������  $��  $������	��  	��
&��	�� ..  
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�  $�
���-  ��
����-  &�����������  
����� , ����%���  ��	�����	�  
�-��	����-  �����  �����	��  (�  � .� . ������ ), ��$�
	�����  «*��$���  
$�����		���  $�	���  	��
&��	�� ». �  $��$���  �	������  �
���&%��  
�	
������� : – ������
�������  $�������  ��7����  ��	�����	��  �  �����	���  
����	��������	� -����������
�	���  �  ����	��������	� --��������		���  
������ , ����  �$���	��  �  ���  ��$�
	���
�� ; – �-���  �����%�	��  **8  �  
����	�-  ($���	�- ) $
�%����  	�  **8 ; – -�������������  �����$������-  
��
���� , ���������  �  ��������  �������  
�����	��� , �  �������  ��%�������  
	��
&������  ���  �  �$���	���  ��������  �������  �����	� -������	��������  
�����  �  ��-�����  $������ ; – -�������������  ��%�����&%�-  �
�  
$�$�
����  	������	�-  
������� ; – -�������������  ������	��  $�$�
���� ; 
– -�������������  �������������-  $�������
��  ����
�	�-  ������ . 

.����	��  �  ������	��  ;*  	�  **8  	���$
���&���  �  ����  ����  
��		�-  $�	����  	��
&��	��  (������� ) �  ������������  �  *�
���	���  �  
�����������		��  �������  $�	����  	��
&��	��  8.�). . ����	��  +������   
���%����
���  (
��	��  �	
�������		� -�	�
���������  ��	��  8.�). . 
*������  $�������
�	��  �	
�������  �  ��
�������  �  �����	�-����	��-  
$�	����  	��
&��	��  ��	�����	��  �  �-  �����������  �  (����������		��  
�������  $�	����  	��
&��	��  8.�).  ����	��
�������  ��	����������  
$�����	�-  ��������  �  �-��	�  ������&%��  ����� . 
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	� -��/�  ����" : �������������� , �����	�� , ������-	���		��  

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

���$
����  ���������-  
������� , ��	��  ��  ������-  ��
�����  
������-	���		��  ������	�	�� . �
��	��  ������	���  $�����
�		���  
������	�	��  	�  
��	��  �������  ��������������  �����  ����������  �  
�	���	��  ��������  ���	�������� , �  ��������	��  ���������
�	����  
��������  �  �	������  	�������-  �  ���
��	���  ����  ��
��	�� , �  �����  �  
�
�����������  ����������� , �  �	���	��  ����� , ��-������		����  �  
����
�  ����
�	�-  �������� . ���  ���  	������	��  $����
�	��  ������&���  	�  

�	����	�����	��  ����  �������������� . .��
��	�  �������		��  
$�������
�	��� , �  	�����%��  �����  ������	��  �������
�	����  
��������������  $�����������  �	�������		���  ������� , $�������
�&%���  
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�����  �����	���&  $������  ��������  ������-	���		���  ������	�	�� , 
$�����
�	��  $��� , ����	�	��  ��������		�-  ��
����  �  �� . 

(����  6�����  ��	������  �  ���$	��  $�����
�		��  ��
��  
������	��  .����� . )�	��	���  ������	���
���  �����
��	���  �����-�  
��
�&��� : �
&��	�����  ����� , 
���$�����
�		��  ���$
��� , 
$���$������  ��$
��	�������� .  ����	�  ������	�	��  �����
���  �  � . 
6������  ���	�  ������� , ���  ��	����  ���  �  ���
�  	����
��  ������	�		�-  
�������  �  +����� . *�����
�		��  $���$������  ���$�
���	�  $�  
��	���	�&  �  ������  ���  �����  ����  ������ . ��
�������  ���-  �����		�����  
�������  ����	�-  ��%���� , 	�  ����������� , $���	������  	�  ��
����  
�������	��  ��  $���$������  �  �����&�  ��
��  �������  ��	��	������  
$������� , ���  ��
���  ��  	�- . �  ����
�����  $�������	��  ����������  
$�����
�		���  ���������  $����-����  $������  ��
��
�	�� , ���-�	��  �  
����
�  �������� . ��  �����  ���������  ��
�-  ���������	��  � . 6������  �  
���������  ��
����	��  ����������  ��
�  ��
&��	�  ��������		��  ��
�	��  
������� . �  $�������  ��������  � . 6������  $������
�  �$����
�		��  
����	�	��  ��
��
�  ���	��  $����-	����  �  $��
�
�  $���� , �
��������
��  
�����
���� , �������  $����
�����  �  �	���	��  $������	����  �����
���  �  
$�����	���  ���$�������  �����-�  �  $����  (	�  1-2°. ), ��
�������  
������	�	��  �����-�  -���������  ��������  ������� . "����  �����  �  
��������������  6������ , $�  ����	�	�&  �  ��
����& , ��	���  ��
�������  
�����  $�
	��  ��
	��	��  �	��
���� . �� -��  $�����		���  ��
�������  $�
�  
�  �����-�  �  �$�����  �����  �	�������  ��
�  �
����
��
�������  ��
���	�� . �  
��	�  ��������  
�	��  �
�����$������  $����-����  ����	�	��  ������  $�
��  
��	�����&%��  �  	���	�����&%��  �������� . )�������
�	��  �����������  
	�  �������
�	����  ���������  $�����  ����	�	��  ��  ���$�
���		�-  �����  
���	�� . '��  ��  �����	��  ����%�	��  �
�� , ��
����  	���������	��  �
�  
$��-����	��  $��������  
�����	���� , ��������
�	�  �����������  	�  

���$�����������-  �������-  �����	�� . 

*������		��  ���
�����	��  $�����
� , ���  �  ��	��	��  
������� , 
�$����
�&%��  �
��	��  	�  ������	��  �������
�	����  �  � . 6������  ���	�  
��	����  �
���&%�� : 

- �������  ��	��	������  ���������	�-  �  $�
����	�-  $������� , 
$����  $�����		�  ��������&%�-��  ��
���  ���	��  $����-	���� ; 

- 	�����	��  ��������		���  $����		���  �  �������
�	���  $������  �  
��	��  	�  $����-	����  ������	����� , ��
�$
������	���  ��������� , 
�������  �������&  	���%�	  ���������	���  �  $�
�����  ��������� , ���  
�-������  
����� --���������  ��������  $���� ; 

- �������  �
�����������  ��
���� ; 
- 
�����	���	���� , ��������		����  �  ����	���		����  ����������  

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

$�������&���  ����������&  	�������	�  �
��	���  ���$
����  
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���	������	�- , �����  ��
�	�  �������&%�-  �  �������������&%�-  

�������  ������&%��  ����� . 

 
CONDITION PROBLEMS OF TREE VEGETATION EXPOSED TO AI R 

POLLUTION IN BRATSK 
 
Gavrilin I.I., Runova E.M. 
Bratsk State University, Russia. 
E-mail: runova@rambler.ru. 
 

Key words: urban ecosystem, plants, air pollution. 
 
Current condition of urban forests is regulated by a combination of stress 

factors, one of which is aerotechnogenic pollution. Effect of industrial air 
pollution on greenery of urban ecosystems can be expressed by a decrease in 
species diversity, increase in the sensitivity of trees to the invasions of insects 
and various diseases, as well as to climatic extremes, by slowing down of the 
growth, by dieback and death of individual trees. All these negative 
manifestations influence the functioning of the entire urban ecosystem. 
According to modern concepts, at present tree vegetation of urban ecosystem is 
subjected to multiple stress representing a combination of direct action air 
pollution, acidification of soils, changes in natural conditions, etc. 

Bratsk is one of the largest industrial centers in Eastern Siberia. The main 
air pollutants in Bratsk are aluminum plant, a timber industry complex, heat and 
power enterprises. The level of atmospheric pollution in Bratsk is very high, that 
is why Bratsk is among ten the most polluted cities in Russia.  Wind rose was 
not taken into account while constructing of industrial enterprises and the town. 
Due to it, the emissions of unscattered harmful substances are transferred far 
from of the enterprises and provide higher concentrations of impurities than it is 
in the vicinity of them.  Industrial emissions damage the stands and, as a result, 
the trees weaken, desiccate and die. While constructing of residential 
neighborhoods in Bratsk, natural green areas were included into the structure of 
the residential areas. In the development of Bratsk there have been some 
changes in the Earth's surface topography and soil profile, mesoclimate was 
formed manifesting itself in reducing of atmospheric transparency and higher air 
and soil temperature (1-2 °C), due to air pollution by the chemical composition 
of precipitation. Moreover, urban ecosystem of Bratsk, in comparison with 
Irkutsk Region, has the less total number of insolation hours. Because of the 
increased amount of dust in the air, the part of ultraviolet radiation in the 
spectrum of light is decreasing. In the vicinity of the transmission lines the 
regime of fields of ionizing and non-ionizing radiation is changing. Direct 
shading from adjacent buildings makes an adverse effect on vegetation. Evening 
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lighting of streets, also being insufficient for processes of photosynthesis, affects 
the photoperiodic responses of plants negatively.  

Studies have shown that the main factors determining the impact on 
vegetation in Bratsk are the following: 

- high concentration of gas and dust impurities, almost always stayed 
close to the ground surface;  

- disturbance of soil and vegetation and removal on the surface of the 
mother, marginal substrate, which is often full of gas and dust emissions 
worsening the physical and chemical properties of soil; 

- severe climatic conditions; 
- the fragmentation, dispersal and the limited land area, etc. 
Thus, plants in Bratsk urban ecosystem are exposed to an unusually 

complex set of diverse, often highly variable and interacting environmental 
factors. 
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	� -��/�  ����" : 	����	�
�	��  $���  « ��� », ������
�����		��  


��� , �����	��  ����� , ����������� . 
 
���$�����������  
����  – ��	��	��  �����  ������	��
�	��  

	�����		�-  $���
��  -��������		��  �����
�	����&  
��	�-  ��������� . 
.��
��	�  �����������  
��	���  ����	�����
�����  ���$�����������  
����  
���%����
�����  $����  
���������	��
�	��  �  �-���  ��  
����� .  

*��  ����  	����  
��	��  	������	��  ��
�	�  ����  �
����  �  �-  
��������		���  �������������  ��
���  �  �����������&%�-  ��
����-  
$���������	�� . 

��  �	���-  �-��	����-  ����������-  ����  ��$���  	�  �����  ���  
��	��	��	� . �	�����		��  ��

��� , �������& , 	�  �������&���  �  
��������		��  ���	�		��  ���
�  $������ . '�� , 	�$����� , �  �����	����  
	����	�
�	��  $����  «6��������  
�� » 	����  	�  �������  �  ��%	������  
�������  ������� -��$����
� , �	�����������  �	�����
�	�&  $
�%���  
����  
$���� . .����������		� , 	�  $��	�������  ���  $�  �����	�&  	���-  
����  	�  
�����  $������- . �  	����	�
�	�-  $����-  .����	��  1������  	����  	�  
$�������  ������  ���	�����  �  $������  
��	��  $����� , �  $����  ��
�����  
�����		��  $������	���� . 
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.  �����  ���	��  ��-��	�	��  $�����	�-  
�	���
���  �  �-  
��������		��  ��������  �����  $�
�����  �$�
	�  
����	�  �  �$�����	� . 8�  ���  
����  �  	�����		���  ��
������  
����� , ���  ��������		��  ������	��
�	��  
�������������  ��
���  ����	����  	�  ���� , �  �  	�������-  �����-  	�  �
������  
����� ? 

8�  	��  ���
�� , ���  �����	��  ���������		�-  
����  ��������  	�  
������� . �  ����  �
����  	����
��  �

�����	��  (-���  �  	����
��  
������	�� ) �������  �����������  ������		�-  	������	��  ��
�����  
�����	��  
��	�-  ��
����  – 
��	�-  	������	�� , ���$��������		�-  $����  
$�����  �
�  $������ . 

)��������		��  
�����������  	���$
�	  ����������  �$��  �����	��  
���������		�-  
���� , �������  ���	�  �  ��$�-��  ��$�
�������  �  ��
����-  
))*' . +��������� , �����	��  ���������		�-  
����  �  	����	�
�	�-  $����-  
�����  ����  �����		���� , �����		��  �  ����	��
�		��  �������  �  

�	����	�
�	��  ��	�����	���  ���������� . '�� , 	�$����� , ��
�  �  
���$
�������		�-  
���-  ��	��	��  ����������  
�����
����	�-  $
�%����  
��
�&���  ������� , ��  �  	����	�
�	�-  $����- , �����  ����������  �$
��	�-  
����� , ���  �����  ����  ���� , �������  �	��	���	��  ��������� , �������
�	� -
����
��	��  $
�%��� , �������  �  $����
�	����  $����		��  ������ , ������  
������� , �  �����  ��
���		��  	������	��  ���	�-  ��������� . 

!�������	�  ��$��	��  $�������
�����  �$��  	����	�
�	���  $����  
« ��� » $�  ������	��
�	�&  �����������-  «"���
����-  ����� » �  "�
������  
��
���� . «"���
�����  ������ » – ��	�  ��  ���	���  ������  «,�������  
�����	��  ����� » �����		��  �  XVI ����  �
�  ��%���  &�	�-  ���	��  
�����������  �����������  ��  «	��
��	���� » ,�
����  ����  – "��������  
-�	���� . ,����	��  �����  ��	�
���  ��  +���	�  ��  6�
��� , "���
����  �  /�����  
��
��  ���  	�  600 �� , $�������
��  �����  �$
��	��  
��	��  �������  
����	��  4-6 �� , ��$�
	�		��  
����
������		���  �������	���� . 

*������  �����  $�  �������	�&  �������
�����   ,�������  �����	��  
�����  �  1566 ����  $��������
  ����
��	�  ����  ���	  (���	�� . )-��	�
���  
������  ��  ����  �����������  ���	�  ��
���  �$����
�	�  �����		��  �����	��  
������ .  

8����
��  ��-��	�������  ��  	���-  �	��  
�����	��   «�����	�- » 

����  �  1997� . ���
�   �  ���	���  6�����������  
��	�������  	����	�
�	���  
$����  « ��� ». 

.���	��  �������  	������	��  
��	�������  76 
�� , ����	��  ��	����  – 
1,1, ����	��  $�
	���  – 0,7. .���	��  ������  
����  
��	�������  ���	�  
$����������  
����
�� : 2!  2> 22 1.  26 1)� .  

4�����
�����		��  
���  ��	���&�  42%. =��  $�����%�����		�  

�$��� -�	������� , �  �����  ����������	��  �������  	�  �����-  �  �
��	�-  
���	��� -$����
����-  $����- , $�����
����-  �
�	�� . !��  
����������
�	��  �  ��������  150 
��  ���������  1 ��	�����  $��  ����	��  
������  28 � , ����	��  ��������  – 60 �� . 
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9���	��  	������	��  $�������
�	�  �
�& , ���	��  �  
�����		����  
(�	�����������	�  �  ��
�����- ) �  ��	���&�  32% $
�%��� , ��  	�-  47% - 

��	��  ��
����� , �����		��  $�  �$
��	��  �������� . 6���  $�������
�	�  
����	��	�����  �  ���
��	�����  	�  �����-  �  �
��	�-  ����-  
��	�-  
$����-  �  $�������	�  �  $����  � . /����� . ��
��
�����		��  
���  
������
�&�  29%, �  ���  ���
�  �$�
�-  �  $�������	�-  – 50%. �  	�-  
$����
���&�  ���������  	������	��  – 79%, ���	���-  – 21%, �  ��	��	��  
�	�  ��	���&�  ������  �������  	�  �����  ������ , 58% �����	����  �  40% 
���		����  �  �����  �������  ���&�  ��  10 ��  60% ��������		�  
�����	������-��  ������
�����		�-  $���� . 

1	�
������  �������		��  ��
�	�  ��$��  
��� , ���	�  $���$�
����� , 
���  $�����	��  ������
�����		��  
���  ���$�
���
���  	�  80% $
�%���  

��	������� . 

���������		��  ������	��
�	��  �������  �  
��	�������  �  1902 ����  
$�������  �
� , ���� , 
�����		���  $�  �$
��	��  �������� . "�
����  ����  
$�����	�  148 �� , �����  ������  ��  	�-  – 72 ���� . "�
�����  �
�  	�  
$
�%���  ��
��  600 ��  ���&�  �  �����  �������  ��  20 ��  70% 
������
�����		�-  $���� , ���  �������
�������  ��  �	��	���	��  
��������		��  �����	��
�	��  $��
��	�- . 

*��  ���
�����	��  ���	���	�-  ������
�����		�-  
����  
��$����	���  «"�
������  ������ » $����������  ��  ���-  �����$�-  ������	�  
$�����  ��������	���  ���	��������  	�  $�$�
����		��  ����	� , 
������&%����  �  �������
�������  	�$�
	���		����  $�$�
���� . *�����  
��������  ���	��������  ��  $���	���
�	��  

���  ������
�&� : �
�  ��������  
– ��  19 ��  38%, �����	�����  �������
�	����  – ��  32 ��  57% (,����
�	��� , 
.���	��� , 9�	�	� , 1996). 

1	�
��  �������  
��	���  -��������  	�  ����������  ��$����	���  
«"�
������  ������ » ��  ���  �����	��  $�����
 , ���  ���  $����	�������  
�����	��  
���$�
�����	��  $����
�  �  ��%�����		��  $�����  ��������  
���	��������  (.���	���  �  �� . 1997). *����	��  �����  ��
�����  ����	�	��  
$�����	��  ���������  ������
�����		�-  
���� , �������  ����$�����
�  
����������  $�����  $���
�	��  �  $�$�
����-  ���-  ������	�-  ����� , ���  �  
���&  �������  ��
�����  ��
����  �����������  ��%�������	��  �����	��  
	�$����		���  $������  �  �	���-  �����	�- . 8�������  	�  $����������  �  
���������-  ��$����	���  ��
�����  ��
�������  ������
�����		�-  ����� , 
�������
�������  ���������  �-  $�$�
����  	�����	�  (�������  	�  ���-  
�
�����  ���������  ���&���  �  ��������	��  ��
�������  �
�  $�������	��  
��
�	��  �����  �����������&  �  �����	����& ), �  �����	����  ����	  	�  
������  ��������	�  �
�  ��������		���  
��������	��  $�
	���		���  
$������� . 

�  �����  �  ���� , �
�  $��������%�	��  ��
�	�����  ����������  �%�  
��-��	����-��  
�����	���  ������
�����		�-  
����  �  �
�  $�������  
��
��
�����		�-  
����  �  ������
�����		��  �  	����	�
�	��  $����  
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���������	�  �  �	��������  $��������  $�  ����	��������  $�
	�������	�-  
������
�����		�-  
���� , ��$�
����  �  ��������  ����
�	���  $�
���	�  
���  
6�����������  
��	�������  	����	�
�	���  $����  « ��� ». 

�  �����-  $��������  �$����
������  8*  « ��� » ����&���  
�
���&%��  ������ :  

- �����	��  �������		���  ������	��  �  ���
&���  ������
�����		�-  

���� ; 

- ���������  ���������  �  ��-	�
����  ���������		��  ����������� , 
$������	��  �����  ����	�������� , �����	��  
��	�-  ��
���� ; 

- ��	�����	�  $��������  ��������		���  �  ���������		���  
������	��
�	�� . 

+����	���  
��	�������  �  ��$�-��  ��$�
���&�  �
����������  �$�����  
������	�-  ��
����  ����  – �������	��  (��
��	��� ) �  ������  ��
�����  
�������  ()��������� ). *����������	���  ��7������  ������	��
�	��  ����  
��
�&���  $�������	��  �������� -���	����  
���  �  ��$��	�-  �
�  ����  
��
����-  �����$���������	�� . �  	������	��-  $������&���  ��������  
����	��  1-1,5 ������  $������  �����  �  ������-  $�����������  $������  
���	���  �
�  ����	��� . 

8�  
�	�  ����
��	�-  �	�������	�-  �-����  ��  $��������  �  
��$�
�����	���  �������������� , ��
����  �������  ��
���&���  �������  
(��
��  80%) ��-��		����& . 

)�����	�  �  	��
���$����	�� , 	�  ��������		��  �
�  �����	�  
$�����	��  
������ , 	������	�  �
��&%��  	�  ��� , �  ����  ��		�����		�-  
���������� , $�������	��  �������  ��
�	��  
����������� , �  �����  
��7���	��  ���-����	�-  $������  ��$��	���  �����	��� . 

�  $�����  2004-2009�� . �  	����	�
�	��  $����  �����	�  45 ��  
������	�-  ��
����  ���� , 	�  $
�%���  75 ��  �������  �-��  ��  ���������  �  
$��������  $���
�-  
�� . *������	��  �������
  ����%�������  $�����  	�  
�������		��  
���$����	��� . 2�����	�  $���������  �	��	���������  

��	�-  ��
����  �  �-  $������  �  
���$������&  $
�%��� . .  $���%�&  
��
�	�����  �������  ����  ��
���� . 

����  ��
������	�� , ��	����	��  ��
�  �  	�$
�-��  $���������	��  
����
����� , ���	�  ������������  	�  $���%�  �$�	����� .  ��  	����
���  
��  
$�����  8*  « ��� » $�
�����  
�	�	����&  $��������  	�  ������	��
�	��  
������  �����  ���	��  ������	���  
�	��  �����  $������  (WWF) �  
���$�	��  TetraPak. 
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	���  ���	�2���
����  (A. SERRULATUM HAYATA) –
9����8  5�������82���5�  ��  
��������	��  

2�4���=��  	��	���  
 

5'"#����  � .� . 
�7;".!-(1  +&!2 "�!#0�))*1  2)(0��!(#�# , +. �2;2, , �7;".(3 . 
E-mail: gunda_67@mail.ru. 
 

	� -��/�  ����" : �
�	  ��
��$�
������ , ���� , $
���	���	�� , 
���������	���� . 

 
'���������  �������  '����	�  (3������ ), $
�%���&  ���
�  35,7 �� 2,  

��
�������  �
��	��  ��
��
�� . )��
�  ���-  ������  ���  $����-	����  
��	���&�  ���� , �������  ��
��  1000 �  	��  � .� . )�����	��  $�
���	�� , �  
�����  ���	��  -�������  
�	���
��  ����
���
�  �	����������  
��	���

��� , �������  ��������  ��
��  1100 �����  �  ���	����	�����  
������	�-  �����	�� , �  ���  ���
�  6 �����  ����  �
�	 . (6���� , !������ , +�� , 
2000). 8����
����  �	�����  �
�  �	���������  	�  :*"  $�������
���  "
�	  
��
��$�
������ . .���	��  �����  ����  �
�	�  �  1999� . ��
�  ������	�  1 
�����$
��  �  ��

����&  �����	��  6���	��������  ����  �	�������  ����	���  
181  (�6  181 ), ������  �����$
��  ��
  $�����	  !�	������  �	�������  
���	���  
����������  �  ���
����  
���  (8��(��#��=��
 ) (� . .��� ). �  
	�����%��  �����  ���  �����$
���  ������  	����
�	� . !�		��  ���  ��
�����  
�	�����  �������  �  	����  �
�  :*" , A. serrulatum – "
�	  ��
��$�
������ , 
�	����� , ������  ���$������	�	  �  
���-  	��	��  �  ����	��  �����  ������� . 
=��  ������  ��  20 �  ������ , �  ��		��  �������	�� . �  �6  181  �  ��������  11 

��  ���  ������  ������
���  9 �  �  ���������  ����
�  	�  ����	�  �����  15 �� . 
"��	�  ����������� , ���������  7 -  7 � . +���  �  ��������  -������ . *�����  
��
�� . "���  ��  ���� -��
�	���  ��  ��
�	���  ����� . �$�����  �����
  �  ��������  
9 
�� , 	�  ����	�  	�  ������
��� . �  2010� ., �  ��������  11 
�� , 	��
&������  
���
�	��  �����	��  �  $
���	���	�� . *�  ���	���  ����%�	�&  ������	����  
8��(��#��=��
  ������		��  �  	�-  �����$
�� , �����  ������  �  �����������  
��$��	� , �  2009� . 	���
   $
���	�����  �  ��
  ��-����  ����	� . �  $�����  
����  ���	� , �����	��  $������  $�  ������  ������
�
  ��
��  1 � , 	�  4 ����  
������  ������
�  ������  ���
�  5 �  �  ���������  ����
�  5 �� , �  $����
�
�  
����  ���  $�
����	���
�	�� . �����  	�  ��$���
�  �������	�����  ��  ���� , 
����
  	��
�	�
�� , $��-���
���  $��$�����  ��� . )�	��� , �  $��
���&%��  
����  ����
  ���
  ��$���
�����  �  �  	�����%��  �����  ������  	����
�	� , -���  
��
����  ���-����	��  $�����  $� -$���	���  	�  ��$���&�  �������	����� . 
#�����  ���
�  �$����� , -���  �  $���	�  (20 ������� ). *�  	����  	��
&��	��� , 
�������  
������  ��	�����  14 ���  �  ����	��  ���������		���  $������ , 6 – 
���	��  �  8 ���  ���	�& .  ����		��  �������  
������ : $��  ���$����	��  
�����  
���	� -���������  �����  (15.03-10.04), $��
�  �������	��  ��
����
�	��  
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(8.04-18.04) 
�����  ��	�&�  ���� , �
��	�&�  ��  �
��
� -���������  
(���	����� ); �����  ����&�  (25.04), $����  ��	�&�  �������  	�  ��
�	����� -
����&  (30.04), $����$�		�  ���-	��  �����  
����  ���	������  ��
�	�� , �  
	��	��  $�  $���	���  ��������  �������  (20-25.04), $����$�		�  (�  1-8.06.) 
���  
�����  ���	������  ��
�	��� . )��		��  ������� : (29.11-3.12) – 
�����  $�  
�����  ��
�	�� , �  $�  ��
���  	���	�&  ��
���� , $����$�		�  (�  5.12) 
�����  
��
��&� , $����  ���	������  ������	���  ����� , �����  (8.12) $�������	�  
���  
���	���� -��
��� , �  $�  ���&  �������� , �  10.12 - ����	�&� , (14.12) 
�����  
���� -���������  ����� , �  	�������-  $�  ���&  
��
������  ������ , �����  
(16.12-20.12) �������  ���	������  �����	���� , $��
�  ����  	���	�����  

����$�� . )�����������  
�����  ���	�&  ���	�  ������ , ��  ���  	���
�  �  
�����	���  $����-����  �������  �������
��� , �  ��
�� , ���	�&  ������  
���
����  �
���&%��  ������� : ���-	��  ����  – ���� -����	��  
����� , �����  
����  ���	���� -����	�� , �  	��������  �  
��
������  ����	��� , ����	��  
����  – ��
�� -���	����� , ��
�� -��
�	��  �  ��
�	��  �  ����������  ��
����  

�����  �  	���	�� , �����  	��	��  ����  – ��
�	�� . .���  $�  ������	�&  �����  
�  �������� , �  �����		�  $�  �����  ���������	��  ���������  ��		��  ���  
�����  ����  �$�
	�  $���$�����	��  �
�  ��$�
�����	��  �  ���
�	��  
������$�������  ��	�  1�-����  �  �����  :*" , �  �����  �
�  �������	��  �  

��	�-  ��
�����-  ���  �����������%�� , ��		��  ������	��  $����� . 
 

ACER SERRULATUM HAYATA – VALUABLE WOODY PLANTS AT 
THE BLACK SEA COAST OF CAUCASUS 

 
Dzhakonija E.F.  
The Abkhazian State University, Sukhum, Abkhazia. 
E-mail: gunda_67@mail.ru. 
 

Key words: Acer serrulatum, growth, fructification, decorative effect. 
 
The territory islands Taiwan (Formosa), the area nearby 35,7 km2, differs 

a complex relief. About two thirds of its surface borrow mountains, with height 
more 1thous. m above s.l. Island position, and also mountain character of a 
landscape have caused variety dendroflora which contains more than 1100 
species and versions of woody plants, including 6 species of a genus maple. 
(Bebia, Debreci, Razc, 2000). The greatest interest for introduction on BSCC 
represents the Acer serrulatum. Seedlings this species of a maple in 1999 have 
been landed 1 copy in a collection of plants of the Botanical garden of Institute 
of botany Abkhazian Academy of Sciences (IB AAS), Other copy has been 
passed the Tree nursery of Institute of mountain forestry and ecology of a wood 
(IMF EW) in Sochi. Now both of a copy grow normally. The Acer serrulatum is 
endemic of  Islands and new for BSCC, The species is widely widespread in 
woods of the bottom and average part of island. This tree up to 20 m of height, 
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with valuable wood. In IB AAS in the age of 11 years its height makes 9 m with 
diameter of a trunk at a level of a breast 15 sm. The crone sprawling diameter 7 
-  7 m. Growth and development good. Shoot  naked. A bark from gray-green up 
to green color. For the first time has blossomed in the age of 9 years, but seeds 
were not fastened. In 2010 in the age of 11 years, plentiful flowering and 
fructification is observed. Under the oral message of employees IMF EW the 
copy landed at them, also grows and develops successfully. In 2009 has started 
to fructify and has given germinating seeds. In the first years of a life, a year 
gain on height made more than 1 m, on 4 year the tree has reached height about 
5 m with diameter of a trunk 5 sm, and proved as semi evergreen. Branches 
were not in time lignification for a winter, the trunk bent, it was necessary to 
prop up it. However, the next years the trunk began to be straightened and now 
grows normally though young top shoots still are not in time lignification. 
Leaves began to fall down, though and late (on December, 20th). On our 
supervision, painting of leaves varies 14 times during the vegetative period, 6 - 
in the spring and 8 times in the autumn. Spring painting of leaves: at blooming 
leaves of is dark-claret color (15.03-10.04), after full appearance leafs  (8.04-
18.04) leaves change color, turn pale up to facedly-claret (cherry); then brown 
(25.04), then change painting on green-brown (30.04), gradually top part of a 
leaf becomes green, and bottom on former remains pink (20-25.04), gradually 
(to 1-8.06.) All leaves become green. Autumn painting: (29.11-3.12) - leaves on 
edges green, and on veins I start to turn yellow, gradually (by 5.12) leaves turn 
yellow, then become mustard color, then (8.12) in the middle a leaf orange-
yellow, and on edge claret, by 10.12 - (14.12) leaves of is bright-claret color, at 
the some people on edge violet thin border redden, then (16.12-20.12) painting 
becomes brown then the leaf fall begins. The foliage in the autumn very quickly 
is painted, for two weeks occur to a plant fast metamorphosises, as a whole, in 
the autumn the tree looks as follows: the top circle - bright red leaves, then go 
orange-red, and the some people with a violet shade, an average circle - yellow-
orange, flavovirent and green leaves with pinkish veins and at last, the 
lowermost circle - green. By a status of growth and development, and especially 
on the decorative properties the Acer serrulatum can be quite perspective for use 
in planting of greenery a subtropical zone of Abkhazia and all BSCC, and also 
for cultivation in wood cultures as fast-growing, valuable woody species. 
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	� -��/�  ����" : ���
���������  ���� , 
��	��  ������ , 
��	��  
���������� , �����	��� , ���
���������  ���� . 

 
,�  $��
��	��  ������
����  ��		�����  ��
����  ��$���
�  

��%�����		��  �	���$���		��  ����	�	�� , ���  $����
�  �  ���	���	�&  
$
�%���  
��	�-  ������ . "��  �
������� , 	�  ��		����	�  	�  ����
���  	�  
��	���  	����	�����  
��� . 

.��
��	�  “+����	�
�	��  $��������  ���
���������  ����  ��		�����  
��
����  	�  2004-2015 ���� ", �  ������  $������������  	����	�
�	��  
���
���������  ����  ��
&��	�  ����������  �  ��7����  ��������		�  
��$����	���  
�	��  (2,3 ), �  �
��	��  
��	��  ������ , �������  �����  
��$�
	���  
�	����  �����	����  �  ���
��������-  ���� . 

*������  ��	��	��  ����	���  ��
�����  ���
���	��  ��
�������  
��7�����  2,3  �
�  ��-��	�	��  ���
����������  ������	��  
��	�-  ������ , 
$����
���  ��%�����&%��  ����  ��$����	�-  ��7�����  ���	�  �����	�  �  	�  
$�
	����&  ��$�
	���  $��������%��	��  
�	����  (���
���  1). 

'  �  �  
  �  �  �   
!�
�  
��	�-  �����	����  �  ���������  2,3  ��		�����  ��
����  

"��������  ��7�����  *,3  "�
������� , 
�� . 

*
�%��� , 
������  

:������  % 

#��	��  �����	���  ��%������������		���  
�	���	��  

1 295 0,57  

#��	��  �����	���  ����	���  �	���	��  6 83,3 0,16 
*,3  ��		�����  ��
����  376 51200,37 100 
*
�%���  �  ��$����	����  ��		����	�  2649287,00 1,93 

 
#���  �  ������  
���$�������  $
�%���  ��		�����  ��
����  

������
�&�  377,7 ��� .�� , �  ���  ���
�  ���
� , $�������  
��	��  
�������
�	����& , – 355,2 ��� .�� . ��  ����  13,3% $��  �$����
�	��  

���������  	���	���  25%. "��  ���	�  	�  �����  (����	�� ), 
���������  
��		�����  ��
����  	����� , �  
��	��  �������  	����	����	�  �����%�		��  
$�  ����������  ��
����  �  �  $����
�-  $��-����	��  ���
��������-  
��������� . 

*��  $����������	��  ���
��������-  ��������� , ���  ���	�  	�  ����� , 
	�  ��
&��
�  �$����
�		��  
��	��  ������� , �  	��������  ��  	�-  ��
&��	�  
��
���  
�����	���� . *������  ��
��������	�  $�������  �	�
��  
��������	�-  ���$�	�	���  ����������  $������������  ������� , �  ��
�&  
��
&��	��  ����
�	�-  
��	�-  ��������  �  ��  ������� . 
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�"*���"�:�/�  
+#�#�&�!�&� :  
K. 6������  
KK. !	����������  

      KKK. 0�	������	����  (���$	�� ) 
��$���"�:�/�  
+#�#�&�!�&/ : 
1.  '��������  
2.  +����� -����
����  
3.  (	�
�$7����� -.������  
�����/�  +#�#�&�!�&/ : 
� . .	��������  
b. +����� -!��	�	�����  
c. ,�������  
d.  �������   
� . +������  
f. #��������  
g. .�
�	�����   
h. .����	����   
i.  !�-	�	����  

 
����/�  %$�!:�  

1 – .�-��  �  ������  ��������  �������  ��  ����  ���
�	��� ; 2 – .�����  �  ��-��  ��������  
�������  ��  ����  ���
�	��� , ��-��  ��������� ; 3 – .�����  ��������  ������� , ����  
��-��  �  ������  ��������� ; 4 – .�����  ��������  �������  �  ������� -���	����  
��������� ; 5 – .�����  �  �
��	��  ��������  ������� , ����  ���	��� -��������  
��������� ; 6 – .�����  ��������  ������� , �������  ���������  

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

(��  ) . ��������  �  ��$�
	�	����  0 . 2
�����	�� ) 
 

!
�  $�����	��  ���
���������  �����
�	����  ����������  
��		����	�  	���-�����  ���
�����  
���������  ��  25%, ������  675  ��� .��  

��	�-  	������	�� . .
���&%��  ���$��  ��
�����  $����������  
���$�	�	���  �����	�
�	��  �������  �  ��
&��	���  �  ��  �������  
$��
���&%�-  
���� . )�	��	��  ��
�����  ��-��	�	��  ��������		��  �����  
��
�����  $���-��  �  ���
�	������		���  
���$�
�����	�&  $�  ����  
����������   ����	� . 
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For the last decades the Vinnitsya region tested the substantial 

anthropogenic changes, that resulted in diminishing of the area of timberlands. 
As a result, there is not a single untouched forest in Vinnychchyna. 

According to the “Regional program of ecological network of Vinnytsya 
region for 2004-2015", to the group of the designed national ecological network 
territories and objects of the natural-protected fund (NPF) are included, and 
mainly timberlands which will execute the functions of biocenters and 
ecological kernels. 

Therefore the basic task is an increase of amount of objects of NPF for the 
maintainance of the ecological state of timberlands, as the existent network of 
the protected objects is very miserable and does not fully execute nature-saving 
functions (table 1). 

T a b l e 
Part of forest sanctuaries in the structure of NPF of the Vinnytsya region 

Categories of objects of NPF Amount, 
number 

Area, 
hectare 

Part % 

Forest sanctuaries of national value 1 295 0,57  
Forest sanctuaries of local value 6 83,3 0,16 
NPF of the Vinnytsya area 376 51200,37 100 
Area and commandment of Vinnychchyna 2649287,00 1,93 

 
Forests and other forest-covered areas of Vinnytsya area make up 377.7 

hectares, including soils, covered by sylva, – 355.2 hectares that is 13,3% at 
optimum forestered areas not less than 25%. As it is obvious from the map (1) 
the forestered part of the Vinnytsya region is low, and forest areas are unevenly 
placed across the territory of the region and within the limits of ecological 
corridors. 

At planning of ecological corridors, as it is evident from the map, certain 
forest arrays were not included and some of them are included fragmently. 
Therefore it is expedient to conduct the analysis of structural components of 
designed econetworkterritiries, with the purpose of including of separate forest 
arrays to its structure. 
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National ecocorridors:  
I. Buz'kyi 
II. Dnistrovskyi 
III. 3. Pivdennoukrainskyi(steppe) 
Regional ecocorridors: 
1. Tovtrovyi 
2. Rivsko-Murafskyi 
3. Gnilop'yatsko-Sobskyi 
Local ecocorridors: 
a. Snyvodskyi 
b. Rosko-Desnyanskyi 
c. Zgarskyi 
d. Udychskyi  
e. Rivskyi 
f. Lyadivskyi 
g. Sel'nytckyi  
h. Savranskyi  
i. Dokhnyanskyi 

 
 

Timberlands 
1. Dry and fresh hornbeam oakeries from rocky oak; 2 Fresh and dry hornbeam oakeries from 
rocky oak, dry suboakeries; 3 Fresh hornbeam oakeries, rarer dry and fresh suboakeries; 4 
Fresh hornbeam oakeries and hornbeam-pine suboakeries; 5 Fresh and moist hornbeam 
oakeries, rarer pine-hornbeam suboakeries; 6 Fresh hornbeam oakeries, sometimes 
suboakeries 
 

Drawing 1. Timberlands of Vinnychchyna in the structure of regional econetwork  
(by O. Mudrak with additions by Yelisavenko) 

 
For the increase of ecological stability of the territory of Vinnychchyna it 

is necessary to increase forestry to 25%, creating 675 thousand hectares of forest 
planting. The next stage is expansion of components of regional econetworks 
with the inclusion of the adjoining forests. The basic condition of maintainance 
of natural environment is passing to balanced forest usage on all of territory of 
Ukraine. 
 

���57������  ������4�����  �����6  >	������� , 
�����
����6  �  1��5�������������  ��������   

(��  2������  1. ����	� ) 
 

�(�,��"  � .� . 
�)!#(#2#  <-!'��(,�)#"$%)&1  7&#")(-(  (, . � .� .�2'��0(8"  ���
 , 
+. �()!- , 
�$"�2!% . 
E-mail: yafimava @ gmail.com. 

 
	� -��/�  ����" : 
�	���
� , 
��	��  
������� , ��$  
��� . 

Vinnytsya 



 

- 294 - 

+������
�	��  ������
�&%��  $�����	���  
�	���
��  	�-������  �  
$�����  �����������  ��  �
��	�-  �����������&%�-  ���$�	�	���  – 
��	����� , ��
��
� , -��������  
�����		��  ��	���  ���������� . �  
�	���$���		�  ���	�
��������		�-  
�	���
��-  ����������� , ���  $����
� , 
�-��������  «������	�� » ���$�	�	��  
�	���
��  – ����� , $���� , 
��������
������&  ����  (�����	�� , 1991). !
�  ������	���  
��������	��  
���������-  
��	�-  ���������  �  �-  �����	�
�	���  ��$�
�����	��  	�  
����������- , ���
���		�-  �  ������������
�	��  �����	�� , 	���-�����  
���������  $�����	��  ���$�	�	��  $�����	���  
�	���
�� , �����  ���  
������
�
���������  ���������  �  �
���� . ;�
�  ������  – $���	�
���������  

�	���
�	�&  ���������  
��	���  
�	��  � . ��	��� .  

�  �����������  ��  ��	����� , �����	�  ��������	�� , �����		�����  
������
��
�  �  
���
����  $����������&%�-  $����  �  $����
�-  ������  
��	���  ����
�&���  4 $�����	�-  
�	���
��  (3�
�
���� , 2002). 

�  
�	���
�	��  ���������  
��	���  
�	��  ������  $����
���&�  
$") :"9#*  ;&$,(!#& -,&��))& -<�&.(&))*�  !  -&,'$�-!&,  
-&)�8)&,&��))*; ,  �$40("$%)*;  &#$&6�)(1  !  :(�&-&$(!#0�))& -�$&0*,( , 
!&!)&0*,(  $�!",(  )"   ��)&0& -'& .&$(!#*; ,  ��)&0& -'"$�0& -'& .&$(!#*;  
'&80"; . �-  ��
�  ������
���  ��
��  60%. ��  ���-  ����-  
�	���
��  
$����
���&�  
�������  ���	���-  
���� . .��	����  
���  $�������
�	�  	�  
����������  
�	���
��  8 ��$���  
���  ��  13, ���
��	�  �
����
������  � . ! . 
0�������  (1984). 4�����  ���$������	�	�  ��
������  �  �������  �����  
��$��  ���	���-  
����  (48 �  26%, �����������		� ). �������&���  �����  
����������  �  ����	��	��  �����  	�  ���	�-  $����	�-  $����- . 2
�	���  �  

�	���
��  $�������
�	�  5 ��$���  ��  12, $����
���&�  �
�	���  ���
��	��  
(��
��  6 %) �  �������  (��
��  3% �  ������  ��
�	����	�- ). 8�  ��
&  
������
�����		�-  
����  �  -�
����� -����		� -������		��  
�	���
��  
$��-������  ���
�  2%. )	�  $�������
�	�  ���
��	���  ���������  �  

�$	����� , ���
��	���  �  ��
�������  �
�	��	����� . 2��	��	�  
�������&���  
�����		��  ��
��	��  
���  – �����  ���  ���	��
���	���  
���
��	��  �  �	������  �����  ��$��  
��� . ��  $�������	�-  
��
��
�����		�-  
�������  	����
����  �	���	��  ���&�  
��������������������  
���  (2,3% ��  3% $�������	�-  ��
��
�����		�- ). 
)�	��	���  ��  8 �����  ��$��  
���  ��
�&���  $�$����	������ , ��
������  �  
��
��	�$�$����	������  �����  (0,66, 0,62 �  0,44%, �����������		� ). 8�  
��
��  $
������	�-  $����-  �������&���  ���	����  
���  ���
��	��  �  
�������  �����  (0,4 �  0,2%), �����
���	���  $�������
�	�  ��
�������  �  
���	��	��� . "����  ���� , �  
�	���
��  �������&���  ������  
���  
$�������	� -�����	��  ����� , �  �����  
���  ��  ��$�
�  ��
������  �  
��
�	����	��  �����  ��$�� .  

*����  �����  
����  ��	���  ���$�
���	�  �  $����
�-  0& )&-
$� )(-&0&+& $") :"9#"  !  -&,'$�-!&,  0& )&-$� )(-&0*;  (  -",&0*;  
&#$&6�)(1  !  !&!)&0*,(  $�!",(  )"   ��)&0& -'& .&$(!#*;  '&80"; . 8�  ��
&  
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-���	�-  $��-������  ��
��  90% 
���$�������  $
�%��� . ��  	�-  
$����
���&�  ���	���  ��
������ , ������� , ���
��	��  �  ���	��	��  (37%, 
20%, 7% �  6% 
���$�������  $
�%��� , �����������		� ). +��	��������  
�
���-  
����  ������	�  �����  �������  ��$��  
���  – �
�	�����  
���
��	���  (6,8%), ��
�������  (2,1%) �  ��
�	����	���  (3,7%). 
4�����
�����		��  
���  �  ���	� -
��	������  
�	���
��  $�������
�	�  
���
��	���  ���������  �  ��
�������  �
�	��	�����  	�  	���
����  
$
�%���  (0,5 �  0,1%, �����������		� ). 8�  1,5% ����������  
���$������	�	�  ���	��
�-����  
��� , $�����%�����		�  ����
�����  �  
���$��	��  �����  (0,9 �  0,6%). *�  ����	�	�&  �  ����
�	���  ������  

�	���
��� , �
�  ���	� -
��	�������  -�������	�  	����
����  ��
�  
$�������	�-  ��
��
�����		�-  
����  (6,9%).  6����	���  $�������
�	�  6 
�������  ��$��  
��� , ��  ������-  ����
�&���  ��
������ , �������  �  
���
��	��  (2 �  $�  0,7%, �����������		� ). .	������ , ���
��	��  �  
��
������  ���		���  ��	���&�  ��
��  2% 
���$�������  $
�%��� . 
.����
���	���  �  
�	���
��  	�  $�������
�	� . 8�  ��
&  �	�����-  ��	����  
$��-������  0,2 %, ��
�����-  
����  ��  ��$�
�  – 0,4%.  

�  $����
�-  ,&��))& -.") �&0&+& $") :"9#"  !  -&,'$�-!&,  
0& )&$� )(-&0*;  &#$&6�)(1 , &!)&0)&1 (  -&)�8)&1  ,&��)*  !  
:(�&-&$(!#0�))& -�$&0*,( , !&!)&0*,(  $�!",(  )"   ��)&0& -'& .&$(!#*;  
'&80";  ���$�
���	�  12% 
��	���  
�	��  ��������-  
���� . �  
��$�
���������  ���������  
���$�������  $
�%���  �����  ���-  
�	���
���  
�����  	����
����  ��
�  -���	�-  
����  – 96,6%. )	�  $�������
�	�  6 
�������  ��$��  ���	���-  
���� , 2 – �
���-  �  ��
������  
�����		��	���� . 
)�
������  ���	���  ��	���&�  65% $
�%��� , �������  – 15%. *�  5,5% 
����������  $��-������  	�  ��
&  ��
�����-  �  ��
�	����	�-  �
�	���� . 
4�����
�����		��  �  
�����		��  ��
��	��  
���  �  ����		� -��	������  

�	���
��  ���������&� . 8��	�����
�	�  �������  �  $�������	�-  
��
��
�����		�- , $�������
�		�-  ��
�������  �����	�����  �  
���		�����  (1 �  0,1%, �����������		� ). #���  ��  ��$�
�  ��
������  �����  
���$������	�	�  	�  2,2 % 
���$�������  $
�%��� .  

8�  $") :"9#  )��"!8$�)�))*;  ��8)*;   &$()  !  -&,'$�-!&,  
"$$40("$%)*; ,  �$40("$%)*;  (  7&$&#)*;  &#$&6�)(1 , !&!)&0*,(  $�!",(  
)"   ��)&0& -'& .&$(!#*;  '&80"; , $2+",(  )"   ��)&0*;  ."7&$&8�))*;  '&80"; , 
7&$&#",(  $��-������  	��	�����
�	��  �����  
��	���  
�	��  ������  (7%). 
!�
�  ���	���-  
����  �����  	����	����  �  ������
���  41,7% ����������  

��	���  
�	�� . �  ���������  
���$������-  $
�%����  	�  -���	��  
���  
$��-������  67%, $�����  $�������
�	�  �	�  ���
&����
�	�  ���	�����  �  
$����&  �������  �������  (43%), �  �����  ���
��	��  �  ��
������  (10 �  8%, 
�����������		� ) ����� . �  $����
�-  ��		���  ����  �������
�	��  
���$������	�	���  �  ���	���������  �����  ���-  
�	���
���  ����
�&���  
������
�����		��  
��� . )	�  ��	���&�  16,6% 
���$�������  $
�%���  �  
-����������&���  2 ��$���  ������  (���
��	��  �  �	������ ), ��
������  
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�
�	��	���� , ���
��	��  ���		����  �  3 ��$���  
�$	����  (���
��	�� , 
�	������  �  ���	��	�� ). ,	�����
�	�  �������  �  
�	���
��  
	�����
�	�		�-  ���	�-  ��
�	  ���	��
�-���-  
����  (8,1%). 8����
��  
���$������	�	�  ����
�����  �����  ��$��  
���  (4,6%), 	�  ��
&  �	������  �  
���$��	��  $��-������  �����������		�  2,9 �  0,6%. *�������	��  
��
��
�����		��  
���  $�������
�	�  	�  6,9% 
���$�������  $
�%���  �  
��������  ������- , ��
�����-  �  $�������	� -�����	�-  �����	����  (2,6, 1,3 
�  0,3%, �����������		� ), ������- , ��
�����-  �  ���	��	�-  ���		����  
(0,3, 0,3 �  1%) �  ��
�����-  �����
���	����  (1,1%). '����  �  ���������  

���$�������  $
�%���  $���������&�  $�������	� -�����	��  ��	���  (0,3%) 
�  ��
�	����	��  
���  ��  ��$�
�  (1,4%).  

8����
��  ���	������	�  $�  ����	�	��� -���
��������  
���  �  
$����
�-  
�	���
���  	�����
�	�		�-  ���	�-  ��
�	  �  -�
����� -����		� -
������		��� , ���  �����	�  �  ��������  $����		���  ��
������  $������  �  
�	�����
�	��  $
�%���&  ���$������	�	��  ������� . �  $����
�-  ����		� -
��	�������  
�	���
��  
���  ��������	�  6 $������� , 3 ��  ������-  – 
-���	�� . ��  	�-  85% $��-������  	�  ���	� , 11% - 	�  �
� . 0,7% 

���$�������  $
�%���  ��	�����  
�����		��� .  

.
�����  ��������  	����	����	��  ����������
�	��  ���$����
�	��  
��������-  
����  $�  
�	���
��� . ����		� -��	������  
�	���
��  
������&�  �	�����
�	�&  �����  ����������  ������  – 25%,  �  ��  �����  ���   	�  
	�-  $��-������  
���  12% $
�%���  
��	���  
�	�� . !�
�  
����  ������ , 
$���������&%�-  �  $����
�-  -�
����� -����		� -������		���  $�����	� -
����������
�	���  ���$
���� , ������
���  62%, 	�  ��
&  �����  ��$�  

�	���
��  $��-������  50% $
�%���  ��������-  ����
� . 19% ��������-  

����  
����  �  $����
�-  ���	� -
��	�������  
�	���
�� , ������&%���  15% 
$
�%���  ������ . #�	���
�  	�����
�	�		�-  ���	�-  ��
�	  $�������
�	  	�  
10% ���������  ���������� , �  ��
�  
��	���  
�	��  ������  �����  ������
���  
7%. 

'����  ������� , ���������  
��	�-  ���������  ������  ��������	�  
���	������	�  �  $����
�-  ���-  �����  $�����	�-  
�	���
��� , -�������	�-  
�
�  ��	��� , �  �  �	�����
�	��  ���$�	�  �������������  ��
�����  
$���������	��  ��	��	�-  
���������&%�-  $���� . 
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In the paper structure of urban forests in Minsk against its position in 

landscapes is examined. There are 4 natural landscapes in Minsk: hilly-moraine-
eroded landscape with deciduous-fir, pine forests on sod-podzol soils; moraine-
zander landscape with deciduous-fir, pine forests on sod-podzol soils; fluvial-
glacial with pine forests on sod-podzol soils; the landscape of whole river 
valleys with pine forests on sod-podzol soils and meadows on turfy-swamp soils 
(Falaleeva, 2002).  

Moraine-zander landscape formed one forth part of the city, in it borders 
one eights part of urban forest fund is situated. In borders of hilly-moraine-
eroded landscape (50% of city’s territory) more than 60% of all urban forest are 
situated. Fluvial-glacial landscape formed 15% of urban territory, and one fifth 
part of all cities’ forests is grown there.  

The most various in forest formative trees are forests in borders of two 
landscapes: the landscape of whole river valleys and hilly-moraine-eroded 
landscape. It is due to rich soil conditions in first one and large spread area of 
the second. On territory of moraine-zander landscape forests are consisted of 6 
main species, from which 3 coniferous trees (pine accounts for 85%, spruce – 
11%, larch – 0,7%).  

Hilly-moraine-eroded landscape with deciduous-fir, pine forests on sod-
podzol soils. Pine forests presented with 8 types of pine forests (according to 
classification of Yurkevich, 1984). The widest spreading registered for pine 
forests with brake fern and mossy forests. Forests with ling and with cowberry 
are occurred on pour sandy soils. In 5 types of spruce stands mossy forests and 
with oxalis are prevailed. Part of broad-leaved forests in hilly-moraine-eroded 
landscape is 2% (oak forests and lime-groves with oxalis, maple forests with 
oxalis and with brake fern). Sometimes deciduous marsh forests are occurred 
(black alder with oxalis and with glague). From derived small-leaved stands 
birch forests are dominated. On more fertile soils aspen forests (with oxalis and 
mossy forests) are situated. Also in the landscape willow forests (of near-stream-
grassy series) and poplar forests (brake fern and green moss series) are founded.  

Fluvial-glacial landscape with pine forests on sod-podzol soils. Part of 
coniferous forests is more than 90% in all forest stands. Pine forests with brake 
fern, mossy stands, with oxalis, with bilberries are dominated. Diversity of 
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spruce stands presented in 3 series of forest types – with oxalis, brake fern and 
green moss. Broad-leaved forests consist of oak forests with oxalis and maple 
forests with brake fern. This landscape differs with part of derived small-leaved 
forests (7%). 

Moraine-zander landscape with deciduous-fir, pine forests on sod-podzol 
soils differs with the largest part of coniferous with dominating of pine with 
brake fern and moss. Broad-leaved and deciduous marsh forests are lacking. In 
the landscape of  whole river valleys with pine forests on sod-podzol soils and 
meadows on turfy-swamp soils part of coniferous forests is the least and mossy 
pine forests are dominated. Broad-leaved forests have wide spreading there 
(17% of all forests). Considerable allotment in the landscape belongs to black 
alder (8%) with dominating of forests with meadow-sweet. Derived small-
leaved forests spreads are presented mainly by birch forests (mossy, brake fern 
and near-stream-grassy series). Also poplar forests with green moss and willow 
forests of near-stream-grassy series are found in the landscape.  

 
��������  6���	�������	�  ���57�����6  
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#�	���
�  (	�� . Landschaft, ���  ����	���� , ��  Land – ���
�  �  schaft – 
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��� , ������&%��  ����������� , ����������������� ) – �����
�	��  
-�������  ����	���� , ��  ���$������	����		��  ��������� . 

.
���  ���$������  $����-����  ��  
���	�����  "expositio" – ������
���  
�  ��	�����  �  �������  ����
�  
&��&  ������$	����  $�������� , �$����
�	�  
������
�		�-  �
�  ������	�� . �  
�	���
�	�-  ���$������-  ����	��������  
���� , $��  $��������  ������
�		��  	�  ������	��  	���-�����  $�	�����  
���  	�$���������		�  �����	�� , ���  �  ������&%��  ���  $������	����  �  
��
�� . 
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.��
����  ������������  ��
�����  ��	��  ��  ����-  �
��	�-  

-������������ . !�������	����  $
�	������	�-  ����	�� , ��7����  �  
��� , 
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�� , �������  	���-�����&  ���$������		�&  
�����	�&  $����%�&  �����		���  ����	�& .  

·  .$����	����  �����������  ��
����  ���������		��  	������� . 
8����
����  $���$����
�		����  $��  ���������		��  	�������  $�  

����	�	�&  �  �������  ���$��������  ����	��������  ���� , ���
&������  �  
���������	��  ����  ����-� , ���
���	��  �����	� -���$�	��	��  ����  �  
��%��  ��
�	��  ���$������  - ���  ���  �����  �$������������  ��-��	�	�& , ���  
����-  
�	���
�	�-  ���$������ , ���  �  ��������  $�����  $�������
��  ��  
	���	���  �������  �  ���$������		�� . 

·  �	
�������		��  $�������
�		���� . 
!����$	����  �����	��  ��	��	�-  �����������-  �  ��-	������-  

��$�����  �����	��  �  �������	��  ���$������ , $�����  �������
�	���  
���������	�� , ��7��	� -$������	����		��  ���������  – ���  ���  ��
�����   
�����$	��  �
�  �����	��  ��������  �����  $�������
�� . *����	��  
�	
�������  �����%�����  	�  �	
�������		�-  ���	��- , ���$�
���		�-  
�����  �  ���$�������  �  �  �$�����
�	��  
��������� . 
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	���
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Landscape (German Landschaft, type locality, from the Land - the land 
and schaft - suffix that expresses the relationship, interdependence) - visual 
nature of the terrain, its geospatial structure. 

Word of the exposition comes from the Latin "expositio" - display and 
means in the broad sense, any set of items specifically offered for viewing. At a 
botanical garden under the object on display must be understood as a direct plant 
and its surrounding area - especially in the case of landscape exhibits.  

Landscape exposure - this area, decorated with techniques of landscape 
architecture has a goal to demonstrate not only the diversity of vegetation, 
botanical gardens, but also the possibility of their use in various compositions at 
a specific location. 

• Styles match the selected topics.  
Stylistic match is one of the most important characteristics. The reliability 

of planning decisions, the scope and forms used in the landscape, creates the 
necessary compositional harmony inherent in the chosen solution.  

• Ability to withstand heavy recreational load.  
The highest fitness under the recreational load compared to other 

exposures botanical garden, equipped with recreational facilities, increased 
traffic tropinochnaya network in the overall balance of exposure - all these will 
contribute to conservation of both the landscape exhibits, and take streams of 
visitors from the scientific sector in the exposition. 

• Information preparedness. 
Accessibility study of the basic aesthetic and technical aspects of the 

establishment and maintenance of exposure, selection of vegetable variety, 
volume and spatial structure - all this makes available to study a wide range of 
visitors. This information is posted on bulletin boards located next to the 
exposition and narrative literature. 

• Antivandalism. 
The use of materials and structures as small as possible subject to 

vandalism. The possibility of placing additional fencing around the exhibit 
closes at the non-working period. 

• Process reliability, especially in the case of the historical and ethnic 
exhibits. 

Compliance technologies and demonstrating allow visitors to explore the 
features of construction of certain elements of the landscape of the spirit of the 
times and culture of playing at the exposition.  

The most promising, we believe the creation of an integrated system of 
landscape exhibits, allowing visitors to take the main flow from the scientific 
sector and is available to show visitors the possibility of using the diversity of 
plant botanical garden in the landscape. 
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Abstract 

The condition monitoring data of natural stand of pine in the National 
park «Buzulukskiy pine forest» is cited. 

 
 	� -��/�  ����" : 8����	�
�	��  $���  «6���
������  ��� », 
��$����	��  ��	� , ��������		��  ���	��� , ��	����	��  ������	�� . 

 
�  	����	�
�	��  $����  «6���
������  ��� » �  ��$����	�&  ��	�  

����
�	�  5 ��������  (���� ) �  �����  ���������-  
��	�������-  ��%��  
$
�%���&  5095 �� . 

)�%��  $
�%���  ��$�����		�-  	������	��  ������
���  4705,6 �� . 
6�
��  $�
���	�  ����  $
�%���  – 2533,5 ��  (53,8% ��  ��%��  $
�%��� ) 
��	���&�  	������	��  �  $����
���	���  ���	�  ��������		���  
$����-����	�� . *�����	�  ���	������  $
�%���  ��	���&�  	������	��  �  
$����
���	���  ������  �  
��	��  ��
�����  ���	�  (16,4% �  16,2% 
�����������		� ). 8������	��  ���	�  ��	���&�  $
�%���  393,2 �� , ����  
	��������
�	���  $����
�����  – 120,9 �� , �
�-�  ���	��  – 65,7 �� , 
�$�  – 
44,5 �� . *
�%��� , ��	�������  �������  $������� , 	�����	�  ��
�  �  
������
�&�  0,1% ��  ��%��  $
�%���  �  ��	�� . 

�  ��$����	��  ��	�  $����
���&�  ��������		��  �$�
��  �  $�������	��  
���	��� , ��
�  �-  �  ��%��  $
�%���  ��������		�-  ���	����  ������
���  
75,5%. 2�������		�-  ���	���-  ��
��	����  ���	�  ��
� , �����  0,5%, 
����	��������	�-  �  $���$���&%�-  	������	��  11,3% �  12,7% 
�����������		� . 

6�
����  �����  ���	����  (57,5%) �����  $�
	���  0,6-0,7, ��
�  
	����$�
	��	�-  ���	����  �	�����
�	�  (	������	��  �  $�
	����  0,3-0,5 
��	���&�  31,6% ��%��  $
�%��� ); ������$�
	��	�-  – ��
�  (���	����  �  
$�
	����  0,8 – 10,4%, 0,9 – 0,5%). 
 *�  ��$����  $��	��
��	����  �  ��$����	��  ��	�  	����
��  
���$������	�		���  ��
�&���  �������  ���	��� , �	�  ��	���&�  47,5% ��  
��%��  $
�%���  	������	�� , �
��	��  ���	���  ��	���&�  30,1%, 
��	� -
�����	��  �  
����	������  – 11,8% �  1,0% �����������		� . 

.  ��
�&  ����	��  	��
&��	��  ��  ������	���  	������	��  ��$����	��  
��	�  	����	�
�	���  $����  «6���
������  ��� » $
�	�������  �����	��  ����  
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������	����  (*** ). �  2009 � . ��
�  ��
���	�  8 $�����		�-  $���	�-  
$
�%����  �  ��������		�-  ���	���-  (���
��� ). 

'  �  �  
  �  �  �  
+��$����
�	��  ��������  	�  ***  $�  ����������  ���	��$����	����  

***  *�����  
"�
�������  ��������  $�  ����������  ���	��$����	���� , % 
1 2 3 4 5 6 

43/12 
.�  74,1 10,1 15,1 - - 0,7 
6 100,0 - - - - - 

43/15 
.�  56,2 9,6 28,7 - - 5,5 
6 48,2 25,9 18,5 - 3,7 3,7 

52/1 
.�  65,5 10,1 22,0 - 0,6 1,8 
6 56,6 28,3 9,4 - - 5,7 

60/5 
.�  25,4 25,4 47,6 - - 1,6 
6 50,0 12,5 37,5 - - - 

#$ - 100,0 - - - - 

62/16 
.�  76,1 10,1 13,8 - - - 
6 100,0 - - - - - 

63/9 
.�  61,3 22,5 16,2 - - - 
6 100,0 - - - - - 

116/10 
.�  54,9 6,6 37,4 - - 1,1 
6 51,3 33,3 12,8 - - 2,6 

#$ 75,0 25,0 - - - - 

140/1 

.�  41,5 17,0 41,5 - - - 
6 39,1 52,2 6,5 - - 2,2 
!  - 60,0 40,0 - - - 
#$ 50,0 50,0 - - - - 

 
)��
�����	��  $�����
� , ���  ��
����  �����  ��������		�-  ���	����  

��
��
�	� : ��
�  ��������  ���	�  3-�  ���������  ���	��$����	����  
��
��
����  ��  13,8% (***  62/16) ��  47,6% (***  60/5) (�� . ���
 . 1). 
)�	��	��  $����	�  ��
��
�	��  ��������  – ���	����  �����  (Phellinus pini 
(Thore ex Fr.) Pil.). 
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	������	��  $�  $������	����		��  ���������  ��
�  ���������	�  �  1938 � . 
�	��	�� -
��������  ( .� . '�
���	���� . .  $���%�&  	��  	������	��  
-����������&���  �  �����  ���	��  ��-�������	� -$������	����		�-  $������ . 
1����  $���
���
  $�������
���  ����������  	�  ��������  (������	��  
�������  �  �������  ����	������&  $�
��� ), ��������  (�������  ���  
	������	�� ) �  $�
���������  (�������  �  ��	��  �������  �
�  ����		���  
	������	���� ) ��$�  $������	����		��  ���������  ('*. ). 

*��  $����������	��  �  �������
�����  ����	������-  ���$������  
��
����  �	���	��  ���
�
���  $����
�	���  
��������	�&  ��$��  ������ -
$������-  	������	��  (��
����� , ��-
��  �  $
��	��  ���$$� ), �������  
$����
�
�  �����	�  $������	����������  
�����  ���������	��  ��������  
���$�	������-  �����	�� , �  �����  ����������  ��$��  $������	����		��  
��������� . 

*�  $���������  �	���-  
��  ��
�������  $�$�
	�	��  ��

����� , �����  
�  ��������  �����	�� , $������	����		��  ���������  ��
���	����  ���$������  
$�������
���  �����  ��������  ��$ . *�������  �����  ���$������ , ��
�����  
��

�����  ����  >��	�  ��	������  (
��	���  ����	��������  ����  �� . 8 .� . 
;���	�  +18 , �����		��  �  60--  ����-  �  ��	���&%��  $
�%���  �  1,2 �� . *�  
������  �	��	���������  2009 � . ����
�	� , ���  	�  ��		��  $
�%���  
$���������&�  238 ��

�����		�-  �����	��  ����  >��	�  (20 ����� ); 86 –
������������	�-  ��������  (��� , ������ ). )��
�  46% $
�%���  ��	���  
$����
�&  �
�	��  ���	�
���	���  �  �����
���	��� , 
�%�	�  ����	���		�� , 
���	� , ��
�	� , ����	�  ��	������� , ������
���  ����$������� . 

*�����	� , ���  86% $
�%���  �������  $�������
���  �����  ��������  
$������	���� , 3% – ��������  �  11% – $�
��������� . �  ���&  ������� , 
$�����	��  ����	���	��  '*.  �  .���	��  $�
���  +����� , -��������������  
�
���&%��  $����	�	��  ����	���	��� : ��������  $������	����  – 5%, 
��������  – 25 % �  $�
���������  – 25%. 

*��  ����	��������  ����	������-  ���$������  ������  �	���	��  
�
�����  ���
���  �$���������  $������	���� . +����	�
�	��  ��������	��  
��$��  $������	����		��  ��������� , $����
��  ����$�����  ����%�		����  
���������� , ��  $���������������  �  �����������&  $���
�����
�	���� . 

�  ����
�����  ������  �  ��7��	� -$������	����		��  ����������  
���$������  ����  >��	� , ��  $���
�  �  �
���&%��  ������� : 

- ���������	��  �����-  $�
�	  �  �$����  ��  ���-��	�  �����������  
�������
�	����  (�������� ) $����
��  �������  ��	��	��  �������  �����  �  
$�����	��  �����	� ; 

- 	���-�����  ������  ��-��	�	��  $�����	�-  �����	 , 
��������	��  
������-  ��
�  ��
���	�  �  $����	���
�	��  $������ ; 

- ���
���	��  ��
�������  �������  �  $
�%����  	�  ����������  
���$������  $����
��  	�$������  $����  $�������
��  $�  ������  ������		��  
���������  �  �  ��
����  ���$�	�  ��-��	���  ��

����& ; 
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- �  �����  �  ������  �����	��  $�������
�� , ���
���  ������  �	���	��  
��$��  ������ -$������-  	������	�� . 

)$���������  $������	����  ����	������-  ���$������  �  ����	������-  
����-  $����
��  �
������  ����  �  ��������  ��%�����&%�-  �  $�����������-  
�����	��  �  ����  ������	����  �������  	������	��  �	�����	��  ���  �
�  
�$����
����� , ���  �  �
�  ������	���  ���� . 
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OPTIMIZATION OF OBEMNO-SPATIAL STRUCTURE BOTANICAL 

EXPOSITIONS AT THEIR RECONSTRUCTION 
 

Kotova A.V. 
Main botanical garden it. N.V. Tsitsina of the Russian Academy of Science, 
Moscow, Russia. 
E-mail: kot_anyuta@mail.ru.  
 

Key words: a botanical exposition, volume-spatial structure, 
reconstruction, optimisation. 

 
At creation of objects of landscape gardening art, except selection of 

assortment, norms and landing rules, the volume-spatial structure has important 
value. For the first time classification of plantings by spatial structure has been 
developed in 1938 G.I. Tolochinovym. By means of it plantings are 
characterised from the point of view of architecturally-spatial positions. The 
author suggested to subdivide territories on closed (wood files with a high 
density of bed curtains), opened (sites without plantings) and half-opened (sites 
with less dense) types of spatial structure (TSS). 

At designing and building of botanical expositions the great value was 
given to correct formation of types of landscape gardening plantings (single 
planting of trees, friable and dense groups) which allowed to show favourably 
the best decorative qualities of exhibited plants, and also to the device of types 
of spatial structure. 

After the lapse of many years owing to replenishment of collections, 
growth and development of plants, the spatial structure of the majority of 
expositions represents the closed type. An example of such exposition, the 
collection of a Fraxinus of a tree nursery of the Main botanical garden of 
N.V.Tsitsina of the Russian Academy of Sciences, the created in the sixties and 
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occupying space in 1,2 hectares is. Following the results of inventory of 2009 it 
is revealed that on the given area 238 collection plants of a sort the Fraxinus (20 
kinds) grow; 86 – old-age trees (Quercus robur, Betula pendula). About 46 % of 
the area it is occupied by young growth of Acer negundo and A. Platanoides,  
Coryllus avellana, Populus tremula, Rubus idaeus, Euonymus european. 

It is shown that 86 % of the area of a site represent the closed space, 3 % – 
the open and 11 % – half-opened. In turn, approximate parity TSS in the 
Midland of Russia, is characterised by a following percentage parity: the closed 
spaces – 5 % opened – 25 % and half-opened – 25 %. 

At reconstruction of botanical expositions it is necessary to give special 
attention to space optimisation. Rational alternation of types of spatial structure, 
will allow to provide light exposure of territory, it aesthetic appeal. 

As a result of work with volume-spatial structure of an exposition of a sort 
the Fraxinus, we have come to following conclusions: 

- Clearing of the former glades and edges of spontaneously expanded 
vegetation (self-sowing) will allow to open the basic specific points and 
landscape pictures; 

- It is necessary to consider preservation of the landscape pictures which 
formation has been put in an original project; 

- The increase in quantity of paths and platforms at exposition territories 
will allow to direct a stream of visitors on strictly taken away routes and in a 
greater degree to keep a collection; 

- In connection with the account of movement of visitors to give particular 
attention to types of landscape gardening plantings. 

Optimisation of space of botanical expositions in botanical gardens will 
allow to improve growth and development of existing and projected plants and 
will give the chance to create plantings interesting both for experts, and for 
visitors of a garden. 
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Abstract 

This work is devoted to reveal habitats of rare central European cultures 
in Bialowieza forest. 

 
	� -��/�  ����" : 6�
��������  $�%� , ������  ����  �����	�� . 
 
6�
��������  $�%�  – ��	�  ��  	��	���-  ����  �  2���$� , ���  
��	��  

������  ��-��	�
��  $����  �  $�������	��  ������	�� . 6
�������  ������  
$�
���	�&  	�  �����   ������	��  �  ;�	���
�	��  2���$�  �  ��-��	�������  
��
�����  $�����	��  �����  �	�  ��
�����  ��	��  ��  ����   ��	��	������  
��������  ���	�������� . �  ���  ���
�  �����  �������  $����  �����  �����  
�����-  ���������-  �����	�� , ��	���		�-  �  ""���	�&  �	���  +��$��
���  
6�
����� " (2006). *����������	���  �	���	��  $��  $�$�
����		�-  
���
�����	��-  ���
�����&� , 	�  	��  ���
�� , ����  �  	���
����  
���
�		����& , $���������&%��  	�  ���	���-  ����-  ��������		�-  ����
��  �  
-����������&%����  $�	���		��  
�����	���������  ������������& .  

'  �  �  
  �  �  �  
"�
�������  ����  $���������	��  �����-  �����  6�
��������  $�%�  

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

��%��  $���������		
�-  ������		�-  	���-  

Isopyrum thalyctroides 13 13 – – 
Cimicifuga europaea 5 – 5 – 
Pulsatilla pratensis 2 1 1 – 
Hypericum montanum 3 1 2 – 
Saxifraga granulata 1 – 1 – 
Aruncus vulgaris 18 4 14? 1 
Hedera helix 21 8 13? – 
Astrantia major 4 1 3 – 
Siella erecta 1 1 – – 
Pulmonaria mollis 2 2 – – 
Melittis sarmatica 14 14 – – 
Arctium nemorosum 9 5 4 3 
Crepis mollis 2 1 1 – 
Allium ursinum 12 12 – – 
Platanthera chlorantha 6 3 3 1 
Dactylorhiza majalis 1 1 – – 
Listera cordata 5 1 4 – 
Fesuca altissima 10 4 6 2 
Hordelymus europaeus 9 4 5 3 
�����  138 76 62 10 
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)�7������  	�����  �����	��  ���
���  ���$$�  �����-  
����	�����$�����-  ����� , $���������&%�-  �  6�
�����  �  ���
�����		�-  

���
�����-  �  ������	�-  �������-  �����  	�  ������	�� , ������ -������	��  �  
&�� -������	��  ���	���-  ������  ���$������	�	�� . �����  ���
�����	����  
��
�  �-����	�  138 ����  $���������	��  18 �����  �����	��  (���
��� ). 

�  -���  $������		�-  ���
�����	��  ����
�	�  86 ��%�����&%�-  ����  
$���������	�� , ��  	�-  10 ��	��  	�  �������
���  �
�  $�%� . )���
�	��  
�����	�-����	��  	�  ��
�  	����	�  �  ��
�&���  $���$�
�����
�	�  
�����	������ .  

 
5�����9������  ����2�����1�
��	��  ���������1  

2�  5�����  	����
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	� -��/�  ����" : 
���$���
���������  ��	�����	� , ��		��  

�����	���		���  ��	������	�� . 
 
#���$���
���������  ���
�����	��  $���7��
�&�  ��������	�  �������  

�������	��  �  �$������	����  $�
������-  ��-��	�-  ��		�- . *������  
�	����	��  �  
���$���
���&  �����	���		���  ��	������	��  - ��	�  ��  
	���%	�-  �  $���$�����	�-  ����� . 

�  80-�  ����  XX � . ��
�  ���������	�  ��������  �����	���		���  

���$���
����������  ��	�����	��  $�  ��		��  �$�������	�
�	��  
����
����7���� . 6�
  $������	  ���  ���$�����	��
�	�-  ����� , �����	��  $�  
$����	�	�&  ����
����7����  (13. ) ���
�  �  +����������  $�  
$����������	�& , ����	������  �  ����	�&  
���$���
����������  
��	�����	�� . )������  ��������  $�  �����	���		���  ��	������	�&  ���	�  
�������  ���������
�	��  	��
&��	��  ��  ������	���  
���� . 

(
��	���  $��$���������  	�  $���  �	����	��  13.  �  

���$���
���������  ���
�����	��  ���
���  �������  ��	�  $�����������  
13. , 	�����  �$������	����  �  	���-��������  �	�������  ���
�����	��  �
�  
$�
���	��  �������	��  	�  13. . �� -��  �����  �  ����	��  $����$
�	��  13.  
	���-��������  �  	�-  ��$���
�  �� -��  ����	�������  �������� , �
�  
�	
�������  	�  	�-  �������
���  ���������� . 

1
����	������  ��������		��  ����
����7����  ��
�����  $����	�	��  
�  �����	���		��  
���$���
���������  ��	�����	��   ����������-  �	����� . 
"����������  �7����  ��
�����  �����  $�����%���� : 

1. �������  �$������	����  
2. 8�����  ���������  $�  ��	���	�&  �  13. . +��  ��		�-  �����$	�  

���$
��	� . 
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3. ������	����  �������  �7����  �����	�-  ���������� . 
�  ��  ��  �����  ��
���	����  �����$	�-  ��		�-  ������7����  

��
�����  	�����  ����
�	����& , �  $������  �-  ����
������	��  �  
�	���$�������  - �������  ��
��  �
��	��  $������ . "����  ���� , �����������  
��������	�� , �  ��
����  ��  ����
����	����� , ���
����  $� -���	���  �  
�����������  ��  �������  ��	����	���  �$$����� , ���  ������	���  �-  
�����
�	��  ����
������	�� . �  �����  �����  	���-�����  $����	�	��  
�������		�-  ���$�&���	�-  ��-	�
����  �  �������  ���������  ��
����-  
��������	�� . 

.$��	������  ��		��  ��$��	�  $����	�&���  �  ���
��	�-  $������-  
$�  ��	�����	��  
��	���  $������  �  
���$����	���  ��	�����	�� . *��  ����  
��$�
���&���  ��%������$	��  �  ���$
��	��  ��		�� , �
�  ���������  
������-  �����������	�  �
��	��  �
������� . 8����
��  ��$��	��  $������  
$���������  	��� . 

1) ��	�����	�  
��	�-  $������  �  ������ , �
�����  �  ���
�	���  
�����	� . '�� , ���������  �������  
���$����	���  �  
���$���
����������  
��	�����	��  �.!� -+��
��-��  (http://www.aviales.ru/default.aspx? 
textpage=25). �-��	��  �	
�������  (��		��  ��  ���7�����  +���������  
3�������� , �������		�� , ��		��  �����$�
�	�����  �  ������	�  
�����������  �7����  MODIS) $����$�&�  �  �$���
�&%��  ������  �.!� -
+��
��-��  (� . *����	� , 3(  "1���
����-��	� ) �  �������  $����-����  
��	��	��  ������������  ��������� , �  �����  �$���
�	��  �����  ���
�		���  
��
���  ������� . !
�  ����$���	��  	����	����  �  ������������  �������  
�������  $�
	�
�	����	�
�	��  ������	��  �$���
�&%��  ������ , 

��������  ���$�
���		��  �  ������  (�"�  +18 ). ���  �	
�������  (�  ���  
���
�  �  ��������		��  �	���� , $����$�&%��  �  ��
�  �.!� -+��
��-�� ) 
��������������� , ����
�����������  �  ��-���������  �  ��	�  ��		�-  �  
�����$	�  ��  ����	
�������		��  ������� , �	���������		��  �  web-
�	���
��� . 

�  �.!� -+��
��-��  ��%�������  �  �
��  
���$���
����������  
��	�����	�� , 	�  	�$�����		��  $�������	��  ���������&���  	��	���  
��	��  	����	� , ���  
��	��  $����� . 

'����  	�  ��		�-  MODIS ��	���	  �������	����  ������  �
���
�	���  
��	�����	��  
��	�-  $������  FIRMS (http://maps.geog.umd.edu/firms/). �  
��������  ������  
�	����	�����  $�����  $�  �$��	�������  
���$����	���  
��	�����	��  �';  ".��	��� ", �  �������  �����  ��		�-  MODIS 
�����������	�  �����������  �	����  Landsat �  SPOT. 

2) (
���
�	��  �����  
����  ���$	�-  �����	�� . 8�$����� , �����  
"#���  +����� ", �����		��  �������	�  (��	$����  +����� , �	��������  
����������-  ���
�����	��  +18 , ;�	����  $�  $���
����  ���
����  �  
$��������	����  
����  +18 , �  �����  ������	��  
��	��  ��-���  $�  
�$��	������  ��������	���  SPOT Vegetation �  MODIS. 
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3) (
���
�	��  ��	�����	�  
��	���  $������ , $���������  FAO, 
$���������  �  $����	�	���  ����������-  ��������	��  MODIS, Landsat TM  
�  ETM+, 	�  	��������  ���
�		��  �������  �����  ������������  �7����  
����-��������  �������	�� , 	�$����� , ICONOS. 

)��������  ����������-  �$��	�����-  ��������	��  �-��	�  �  
����
������	���  ����
����	�����  ��
���  �
�  ����-��������  
�������	�� . *��  $����	�	��  ��
��  ��
��-  ���������  �7����  
	����
����  ��$�-  ���&�  $������ , ��	���		��  	�  �������������-  
�
�������-  ����
������	�� . 

�  �
���  �	�������  
���$���
����  �-����  ���	�  ���	��  $�������	��  
�������
�	���� , 	���	����	��  $�  �����  �$�����
�	��  �  
$������	����		��  ��������� . "����  ���� , 	�  �����	��	��  ��	�  	�  
��%�������  �$����
�		���  �$$����� , �������  ���  ��  ����
��������  ���  
$�����	����  
���$���
����������  ��	�����	�� , �  ��$�
�������  
�����	����  ��  �	�����  ���	�-  �$$������ , �  ���		�  MODIS (�������	��  
250 � ), Landsat (30 � ), ALOS (2,5-10 � ), SPOT (2,5-23 � ),  Rapid Eye (6 � ). 
8����
��  ���$	��  ����	�	��  �  $��	��$�  �����	�  �  	�  MODIS, 	�  
�
��	��  ��
�����  ����
�	��  �-  ��  ������-  �

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

.�%�����&%��  �
�������  �����  �
�����  �
�  ���	�
������ , ���  
����� -��  ���$	��  ����	�	��  $������
� . !
�  ����	��
�	��  
����  
����	�	�� , �  �����  �
�  ���  �
����
������  �����  ��$�
���������  �	����  
��������  �������	�� . ��
���  ����	�	��  �����  ����  ����
�	�  ��
���  $�  
�	�����  ��������  �������	�� . 

*������  �  6#*�  ��$�
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REMOTE MONITORING OF FOREST HEALTH BY MEANS OF 
SPACE IMAGERY 

 
Krylov A.M., Vladimirova N.A., Malachova E.G.  
Russian Center for Forest Health, Pushkino, the Moscow Region, Russia. 
E-mail: nadiopt@yandex.ru, amkrylov@gmail.com. 

 
Key words: forest pathology monitoring, remote sensing data.. 
 
Forest health monitoring provide quite high demands to the source data. 

Therefore, the introduction of remote sensing in forest health monitoring is one 
of the short-  and long-term problems. 

The main obstacles to the implementation of aerial photographs in the 
forest health monitoring are high cost of production, low efficiency and the need 
for multiple approvals for permission. Because of this, at the time of their 
receipt the aerial photographs are no longer necessary because of the changed 
situation, so the information becomes obsolete.  

 An alternative to traditional aerial photography is use of satellite images 
in remote forest health monitoring. Remote Sensing has several advantages:  

1. Operational efficiency  
2. Low cost in comparison to the aerial photography. Some data is 

available free of charge.  
3. The ability to quickly survey large areas. 
At the same time, most of the space imagery available has a low spatial 

resolution, and therefore their interpretation is much more complicated process. 
Furthermore, satellite imagery, unlike aerial photographs, look different 
depending on each individual making their visual interpretation. This is why we 
need to use modern computer technology and methods of digital image 
processing. 

Satellite data are successfully applied in various projects of forest cover 
forest fire monitoring. These projects use free data for processing which involve 
complex algorithms. The most successful examples are given below. 

1) Real time forest fire monitoring based on MODIS data: a system of 
forest fire and forest health monitoring ISDM-Rosleshoz, American service of 
global forest fires monitoring - FIRMS, project on the satellite forest fire 
monitoring by ETC "Scanex", which apart from MODIS data uses Landsat and 
SPOT satellite imagery. 

2) Global forest maps of large regions. For example, a "Forests of Russia" 
map created jointly by Greenpeace Russia, Space Research Institute, Centre for 
Ecology and Productivity of Forests, RAS, and the Global Forest Watch based 
on SPOT Vegetation and MODIS satellite images. 
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3) Global monitoring of forest cover held by FAO. Performed using space 
images like MODIS, Landsat TM and ETM +, for reference sites also super-high 
resolution , for example, ICONOS are ordered. 

Treatment of space satellite images similar to the interpretation of aerial 
photographs can be made only for ultra-high resolution. In the application of 
smaller scale the most successful projects are based on automatic algorithms. 

Forest health monitoring includes very different kinds of vegetation 
damages, which have different spectral and spatial properties. In addition, there 
is no definite system, which could satisfy all the needs of forest health 
monitoring, and we have to use a combination of images of different sensors, 
namely the MODIS (resolution is 250 m), Landsat (30 m), ALOS (10 meters), 
SPOT (23 m), Rapid Eye (5 m). The biggest changes are visible on MODIS 
images, but it is difficult to separate them because of the the boundary effects, 
phenological changes and logging sites. 

Existing algorithms can serve to indicate that any major changes are 
happened. To determine exact changes, as well as to classify them high-
resolution imagery can be used. Minor changes can be detected only by high-
resolution images. 

Therefore we use MODIS for detecting major changes and high resolution 
and ground truth data for subsequent verification. High-resolution data are 
deciphered manually, but we are working on creating an algorithm of automatic 
detection of changes. 

Large windfalls, sites completely eaten, large shrinkage in areas of stem 
pests are reliably detected. Reliable detection of small plots under windfall or 
partial windfalls is not so good. 

The data are very informative, but for the successful application for 
operational planning LPO should accelerate the identification and mapping of 
violations of the first half of the summer before 1 -1,5 months, which can be 
possible if ordering additional high definition space images. 
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$�������&%��  ��
�	�� , ���$
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�������  ��	������  �  ��%�����		��  $���$�	�������
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����� » $��������������  �  
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�������	���� , �������  �����  
�
�����  ����
�	���  ��7������  �
�  ���������	��  ��������  �  ������	��  
����� .  
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�	���	��  	�  �������  ������  �����	�����  �������
�	���� .   

.�����	��  �������	����  -��������������  	�  ��
���  ��������  
$���������� , 	�  �  ���$�
�� , 
������&%����  ������  �	��� . ������	��  
���$�
��  ���
��	�-  $�  ������	�&  �  ��������  �	���  ��������  $�����
� , 
���  ������  ����-  �������	����  ����������  ���$�
�  	�  �������	��  ��  
���	���  ��$�
�  �  $����
�-   20-60 �� . +�����  ���$�
�  	�  ������  
�����
�����  �  ��������  �������	��� , �  �������  ��  ���  �
�	��������  
������	�� .  

6�
����  �	���	��  �
�  ���	�  ��	����	�-  �����  �����  �������  
	������	�� , ������  
�����	��� , $����  ��
	��	��  ��������  $��  $�
����  

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

�  �����-  ���$
���	��  �������  ��	�����	��  
��	���  ��������	���  
���	�  ���������  ��	�����  �
�	��������  ������	��  �������	���� , ���  
$����
��  ��	���������  ���  	�  ��		��  ������  ����	�	�� , $����-���%��  �  

��	�-  ����������- . '��  ���  �	���$���		��  �����������  ���
��	��  
�	��	���	����  $�������  �  ����	�	�&  $�����	��  �
�  ��������  �����  



 

- 314 - 

�����	�� , ���  �
����  ��  �����  ����	�	��  �  $�����	�� , ������������  �  
���
�		����  ���-  	�������- , ��
�&%�-��  -�����  �����	��  ��7�����  �  

��	�-  ����������- .  
 

RED FOREST ANTS AS THE OBJECT OF MONITORING FOREST 
ECOSYSTEMS 
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For the complex monitoring of the state of forest ecosystems must be 
selected the biological systems, which will be the indicators of the changes, 
proceeding in the environment. In other words, they must clearly demonstrate to 
us their reactions to the anthropogenic changes in the forest biogeocenosis. The 
red forest ants, that live in the nest- anthills, are very attached to the place of 
inhabiting, which satisfies clear ecological requirements, since in one and the 
same sections they can live by decades, creating the flourishing colonies, 
complexes and even federations. The ecological confinement of the forest ants 
to habitat is manufactured in the process of their historical development. A 
change in the conditions of living environment in connection with the natural 
development of biogeocenosis or the stress action of anthropogenic factors 
forces ants to leave the mastered biotopes, it leads to degradation and 
fragmentation of complexes and their extinction. 

Ants relate to the public hymenopterous insects (seven. Formicidae). Ants 
- one of the most noticeable, significant and informative groups of invertebrate 
animals, extended practically in all landscapes of land. Having high number, 
they play enormous role in the functioning of the ground-based ecosystems, in 
particular, of forest ecosystems. By clinical state of anthills, number of families, 
hunting activity, biorhythmicity of intra-jack processes it is possible to judge the 
changes, proceeding in their habitat, with which they are mutually connected 
with joint functioning in the ecological system. Especially clearly connection 
“form- medium” is examined in the forest ants of the kind of formica s. Str. (true 
red forest ants). In the form of their informativeness, the ants can serve as model 
objects for testing of quality and state of medium.   

The significance of ants is caused by the special features of the means of 
the life of ants, their nourishment and connections with other animals, by plants, 
soil and their multiplicity, since, the higher the number and biomass per unit of 
area, the more significant its biocenotic role.  

Some aspects of the influence of ants on each of the components of the 
biogeocenosis: 
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Zoocoenosis: 
1. Rapaciousness  
2. Trophobioses with the aphis. In the forests the ants separate rot 

from the family of lachnidae, which do not practically bring harm.  
3. Settling of arachnids (spiders and saprobiontnykh tongs). 
4. Transfer of helminths - the parasites of wild and domestic animals. 
Phytocoenosis: 
5. Food for many vertebral animals. 
6. Transfer and the partial destruction of seeds. 
7. Indirect impact with the destruction of surplus fall on leaves. 
Mikrobocoenosis: 
8. Propagation of the mycelium and the dispute of fungi. 
Edafotop: 
9. Loosening of soil, which facilitates aeration. 
10. Change in the mechanical structure of soil. 
11. Change in the chemical composition of soil. 
12. Formation in the soil of specific protistofauny. 
Red forest ants ensure the safety of cultivations from the damage of such 

economic important needle- and leaf-eating wreckers as pine cutworm, pine 
looper, winter moth, small fir sawfly, red pine sawfly, usual pine sawfly, 
weaver- sawfly, birch sawfly, pine silkworm and other. The red forest ants 
actively destroy the caterpillars of green oak-moth, nun moth, gypsy moth, 
scoops - lichen, to the larch mining moth and many others. Among the numerous 
anthropogenic factors the following factors render the viability and the 
dynamism of families: periodic stand depletion; the bogging up of cultivations; 
toxication of soils, water and entire biotope; packing of soils; local fires; 
mechanical destruction. 

The tests of building material from the cupola exhaustively reflect the 
clinical state of nests. The process of overgrowing by grassy vegetation is the 
noticeable sign of the degradation of nests. According to the degree of the 
overgrowing of nests the dynamics of the process of the degradation of the nests 
is outlined by grass: 

I degree - beginning of the process of degradation; II degree - 
strengthening the process of degradation; III degree - intensive degradation; IV 
degree - anthill arrived into the complete decline; V degree - decline of anthill.  

Along with the description of the degree of the overgrowing of anthills 
attention should be focused on species composition of grassy vegetation.   

The state of anthills is characterized not only by the visible parameters, 
but also by the biofield, which is formed around the nests. Measurements of 
biofields, different in the state and the sizes of the nests of ants, showed that 
around the living anthills the biofield is formed at a distance from the boundary 
of cupola within the limits of 20-60 cm. The size of biofield does not always 
correlate with the size of anthill, but it depends on its clinical state.  
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Great significance for the life of concrete species has the age of 
cultivations, a composition of phytocoenosis, a flow of solar radiation under 
forest canopy, hygrothermal regime, the mechanical composition of soil. 

Within the framework of the integrated system of forest biogeocenosis 
monitoring it is possible to consider the dynamics of the clinical state of anthills 
which will make it possible to reveal already the early stages of change, 
proceeding in the forest ecosystems. Since the anthropogenic action of different 
intensity leads to a change in the living environment customary for the ants, this 
entails changes in the behavior, the viability and the number of these insects, 
which are well noticeable object in the forest ecosystems. 
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��������  $�����	�  �  ���  ��  �����  – �  12 ��  13 ����� . 

�����	��  �����	��  �����	����  ������� -��$����
�  �  ��$�
�����	���  

�����		�-  
������  ��
�  	����
���  �	��  ����
����� . #������  ��
�  
������	�  �  $�����  	���
�  ���������  
���  ��$����
� . !
�  $���
���	��  
�����  ��$�
�����
�  ���$�	���  �  
�����	��  «�$�����
  ! ». *������  
��
��
�		�-  �����  �  
������-  $������
�  �  �	�����
��  �  ���	  ���  	�  4-�  
�  5-�  �	�  �  ����	��  �-  ����	���� . :����  ���
&����  ������	����  
�����	���  �
��	��  
�����	�  �  
������  �������
�  
������  �����%�
�  
���
�  ��  
����-  �������� . �������
���������  ��
����  ��
�  �
����  �  
��	��  	��
&������ . .���	������	��  ���$�������  ��  �����  	��
&��	��  
�������
�  12,9 �  13,9º. , �	��	��  ���������  ������
�  20,0 �  22,3º. , �  
��	���
�	��  ���$�������  �����-�  	���&  ��
�  2,9 �  3,6º.  �����������		� .  
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.��������������  �����  ��$����
�  $��������
� , ���  ������ -
��$����
  $����
���  �����	����  �  12 ��  20 ����� . )�	���  �����  �����  �  

������-  $�����
�  	�
����  ���-  $����  �����	���� . *�����  ��  	�-  ���$�
  
�  ��� , �������  ��  	��
&��
�  $��  ����
�	��  
�����  �������	� , �  ������ , 
��
��  �������� , 	��
&��
��  �����  15 �  17 ������ . ��$�
����  

�����		��  
������ , (Funke �  Petershagen, 1991, ��� . $�  [1]) ����	���
� , 
���  
��  ��$����
�  	���	�����  ���
�  10 ����� , ���������  ���������  �����  
12 �  14 ������  �  ����	��������  �  20 ����� . 

*�  ��		��  1 .! . ���
���  [2] 
��  ��$����
�  �  $����&  �������  
	���	�����  	�  	����
��  $����������-  ��
	���  �����- . )	  �����  
	���	�����  �  8–9 �����  �  $���	�� , $�����  ��������  
���  $��-������  	�  
�����  ��$
��  �����  �	�  – 13–16 �����  $��  ���$�������  �����-�  +23º.  �  
���� . #��  $�����%�����  �  18–19 �����  ����  $��  ��������	��  ��
�������  
��$
� . 2.. . *����	��  [3] �������  ������	��  �����  �����	����  �����  
��������  �  $�����  ���������  
���  �  ������  �	�  ��  $�
��	�  �  15–17 ����� . 

'����  ������� , �$�����  �
�  6�
�����  	���  $�
���	�  ��		��  $�  
��	�����  �����	��  �����	����  ������� -��$����
� , �������  �����  
��$�
���������  $��  ��	�����	��  ��  ����  ����� . 
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DAILY ACTIVITY OF THE SPRUCE BARK BEETLE 

 
Kukhta V.N. 
The Belarusian State Technological University, Belarus. 
E-mail: valer_k@tut.by. 

 
Key words: spruce bark beetle, pheromone traps. 

 
Daily activity of a spruce bark beetle was studied with the use of 

pheromone traps. The results were compared with the visual observations. 
Observation over intensity of settling of trap logs by spruce bark beetle in 

the mass fly period has shown that under solar weather with no atmospheric 
precipitation the beetles formed families between 12 and 19 o'clock. Daily 
average temperature made 13,0 and 13,4º. , daily maxima reached 21,5 and 
22,0º. , minima – 2,3 and 2,5º. . The peak of settling of trees was registered 
between 13 and 14 o'clock. Fly of beetles stopped under rainy weather. 
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According to Kuhn (1949, by [1]) the peak of activity of the spruce bark beetle 
settling of trap logs was registered approximately at the same time – between 12 
and 13 o'clock. 

The results of studying of daily activity of spruce bark beetle with the use 
of pheromone traps were a bit different. Traps were hung out in the beginning of 
the mass fly period of spruce bark beetle. For attraction of imago a dispenser 
with pheromone «Ipsvabol D» was used. Calculation of the caught beetles was 
made with one hour interval on 4th and 5th days from the moment of the 
installation of the traps. The traps were placed far from trap logs to exclude 
mutual influence of pheromone and the wood. Weather conditions were close to 
earlier observed. Daily average temperature made 12,9 and 13,9º. , daily 
maxima reached 20,0 and 22,3º. , minima – 2,9 and 3,6º. . 

Regular calculations of the beetles have confirmed that spruce bark beetle 
flies from 12 till 20 o'clock. Two peaks of spruce bark beetle activity were 
registered. The first of them coincided with that we noticed during settling of 
fallen trees. The second one was registered between 15 and 17 o'clock and was 
more mass. Using pheromone traps Funke and Petershagen (1991, by [1]) found 
out that spruce bark beetle fly begins about 10 hours, reaches maximum between 
12 and 14 o'clock and stops at 20 o'clock. 

According to A.D.Maslov [2] spruce bark beetle fly begins in areas 
warmed up by the sun most of all. It can begin from 8-9 o'clock or later. The 
peak time is 13–16 o'clock at the temperature +23º.  and above. Fly stops at 18–
19 o'clock even if it’s warm enough. E.S.Petrenko [3] considers possible shift of 
imago activity to 15–17 o'clock in hot days. 

Thus, for the first time for Belarus we obtained the data on dynamics of 
daily activity of spruce bark beetle which can be used at monitoring of this kind. 
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Abstract 
The article is dedicated to forest ecosystems monitoring of protected areas 

on the example of Voronezh Reserve. 
 
	� -��/�  ����" : ��	�����	� , 
��	��  ���������� , ���
������ , 

������������&%��  ����� , ��$��	��  �����	�� . 
 

)���	������  ��	�����	��  
��	�-  ���������  �-��	����-  $�����	�-  
����������  �  	�����%��  �����  ��	���������  	�  $�
���	��-  ���-  
��	��$��� : “gep mosaic concept” �  “mosaic cycle concept”. �  ���&  ������� , 
$�
���	��  �$���	���-  ��	��$���  �  �	�����
�	��  ����  �$���&���  	�  
$�������
�	��  �  ����- -���
�������-  �  �-  ��
�  �  $����������	��  ����� . .  
�����
�	����&  ���
��������  ���	�-  ���
������-  ���$$  	�$����&  
�����	�  ������	��������  ��$����	�-  ���������� . 

��-���  ��  �����		��� , 	���  ��
�  $���$��	���  $�$����  ���	���  
“ ������ ” ���
��������  ���	�-  ���
������-  ���$$  �  ����������  
����	�������  ��$����	��� . ��-��	��  �������
��  �
�  �	�
���  
���	��������  ������	�-  	������	��  $��
���
�  �������
�  ��������		�-  
�$���	��  
������������  1897, 1937, 1946, 1954 �   $��
���&%�-  
�� . 
!�		��  $�  ���$������	�	�&  ������  ���	����  �����  �  �-  �������	�& , �  ���  
��  �������
�  $�  ���
�		����  ��$��	�-  �����	�-  �  �-  ���
�������  
�����
�	���� . 

*��
�  ��$�����	��  ��������  
��	��  ����������  �$����
�
���  
��
���		��  �

�����  �
��	��  ������		�-  	�����	��  �  
�	����	����������  �����		������  
���������&%�-  $����  �  ����� -
���
��������  ��  ���$$�  �������
�� . 8����
��  ��
�	��  ����	�	�� , 
�����		��  ��  ����������  	������	��  $������
�  �  ����� -���$
���	���  – 
������  �  ���	� . *����������	�� , �����		��  ���������  �	��	�-  

������� , �$����
�
�  �������  ������  
���������&%�-  $���� . "���
���  
�	�  �  $����&  �������  ��	����  �������� . 8�$���
�	��  �  ��������  
��	��������-  ����	�	��  �  
��	��  ����������  �  $��
���&%��  
�$����
�
���  $����������	����  �	����		��� , �  ��
&��	���  �  $������  
����� -���
��������  ��  �����-  ���
������-  ���$$ , �  ����	����  
������������&%�-  ������  �  ���$	�-  �
���$���&%�- . 

"��	����  �����  ���	�  – ��%	��  �  �
���
�	�  �������&%��  �  
����������  �����������  
����� , $������%��  �  ��������	�&  ������  
���-�	��  ��������  (���	 ) �  $��
���&%��  ����	�	���  ���  ���
��������-  
�������  �  $����������	���  ����� . *��
��	�� , $����
���  ��	����  
���	���&  �����  �  ����� -���
�������� . �  ��
����-  
��	�-  ���������  
�����  �-��	����-  ����������  �	�  “�������� ” 	�  ���
���	��  ���	��������  
������	�-  �����  �  �	���	��  ������		����  ����� , �����		��  ��
������  �  
����
�����  $�����������  �����-  ���	���-  ��
���� . .$���������  

��������	�&  ��
��  �
��	�-  $�  �������	���  �������  �  $����-����	�&  
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$�$�
���� , ��
��  �
��	�-  $�  ��������  ���	�������&  �  ���������-  �  
����������&  ���
��������-  
�������  
��	�-  ����%���� , ���	����  �����  
�����$���  ���	���  ���������		���  �������� . 

!����
�	����  ���$	�-  �
���$���&%�- , $�����  �����  ��	���
���� , 
$��  ������-  ����	�-  ���
�		����  $��
��	�-  �����  �$����
���  ��������  
���������		�-  $��������  �  ����
�	�-  ��	����-  
��	��  ���������� . 
"�$��	��  �����	��  – $��������
�  �����	�-  ������  “������&� ” �  
��	��	��  �  ������	������  ����� , ���  �-  ��������
�	��  ���
�������  
�����
�	����  
��������  ������  �  ���������  ����  ��	���� . *��
�������  
��&%��  �����
�	����  ����	�  �  -�������  ��  �
��	��  	�  ��������	���  
��%�����		�  �  �	��������	� . )�	��	��  �-  	�-  ��
�����  $����������	��  
��	�	�$���
�		�-  ��������������  �  ���
� . 6
�������  ���
�������  
���������������  $�������������  $�
�����	�	�	��  �������  ������  �  
��	����  ������������ . 
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Abstract 
The article is dedicated to the problems of the organization of the large 

mammals conservation on the example of the Belgorod region.  
 
	� -��/�  ����" : ���$	��  �
���$���&%�� , �	��
��������  

����������	�� , �

���  $�
������	���� , ��%��	��  ������� , 
���	����	��	��  ������� . 
 

6�
���������  ��
����  -��������������  $�����		��  �	���$���		��  
������������  	�  $�����	��  ����������  �  �����  �����	��  ����
�	�-  
���$�	�	���  ���-  ��������� . *�����  ����� , ���  ��������  ���$	�-  
�
���$���&%�- . .�������  ��
��	�����  ��� , ���  ��	��	��  ����������	��  
��
���	����  ��  	�-  $�������
�	�  
��	���  ��������� , ���&%���   
���	�&  $
�%���  �  ���$�
���		���  	�  ���	��  �������	��  ����  ��  ����� . 

#��	��  ����������  – ���	�����  ���$�	�	�  �����  �����	��  ����-  
�����	�- . )�	��� , �  ��
�  �	�����
�	���  �	���$���		���  �����������  
($������  �  �����		��� ) “$
�%��	�� ” ������  �����  ���$�	�	��  
$����������  �����$�	 . #���������  6�
���������  ��
����  �  	�����%��  
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�����  ������
���  �����  9,2 %, �  
��	��  ����������	��  -����������&���  
$�����		��  
�����	���	����& . 

+�����  �
�  $�����	��  ��������  ����������	�� , �-  ��%��	�-  
������� , �������  �  ��$�
�����	��  �����		�����  ��
��
� . +�
��
  
6�
���������  ��
����  �����  ���
���������	��  ��$  �������		��  
������		� -��	������		��  ���	�	�  ��  ����	���  ��������  	��  ����	��  
����	�  200 � , ����
�	�		��  �������  ��
�	��  �  �����	� -��
��	��  ����&  
$������		����&  ���
�  50 ��� . �� . '��������� , ���&%�-  $���	���  
������
����	�-  ���	�	 , ����	�  ��
� . )	�  ������	�  �  
�����	���	� . =��  
�  ��	��	��  $����  ���  �  	���
����  ��
���  �  �����  �  ����  ������ . 

�  ��
����-  ��
��
�  ������  ��
��  5 ��� . �� 2 $
�%���  $����-	���� . 
4������  �$����  ���$������  ��
�	��  �	��	��  $����-	����  �������  �

���  
$�
������	����  $�����	�  �  $����
�-  �����  +���������  �  ��
��������  
��
����� . =��  ����$�������  ������&  ���$�	�  ������	����  $����$
�	��  
��
	��	��  �������� . !�$�
	���
�	��  $����$
�	��  ��
	��	��  ��������  
����$�������  ��%��  $����-	����  �  &�	��  �  &�� -��$��	��  	�$���
�	��  �  
$���$����  �����  ��
��  160 � . �� -��  ���
��	���  	������  ��
�	��  ���	��  
���$������  ������	��  �����  -����������&���  �������  �����
�	�	����& . 
���  ���  �$����
���  ������&  ���$�	�  ����		�� , �������		��  �  �����	��  
$�����	����  ��	���
�	�-  �  ����	������-  ��%���� . 

�  �����- , ���  �

���  $�
������	����  	����
��  ������	 , �����&���  
��
����  �
�  ���
������  ���-  ���	�		�-  ���
��  �  �����������  
��%�������	��  $�$�
����		�-  ���$$������  ���$	�-  �
���$���&%�- . 
���		�  �  ����-  �����-  ��
�	�  �����������  ��%��	��  ������� , ��	��	��  
�������  ������-  ��
�&���  ��-��	�	��  �  ���$����������� , ���  ����-  
�����	�- , ���  �  �-  �����  �����	��  ��  ����  $�����	��  ��%��	�-  �������  
������  �  ������������  �	����$�$�
����		�-  ���$$������  �  
�	���$���		��  ������������ . 

,�%��	��  ������� , �  ���&  ������� , $�������
�&�  �����  ����
�	��  
�
���	��  ���	����	��	��  �������  ��%���  ���	�		�-  ���
��  ����-  
�����	�- . �  ��
����-  �	��
��������  ����������	��  �����  ���	�����  
�������� , �����  ���	��  ���	�		��  ���
�  ������ -
���  ����  ���	���	�  �  
$������	����  �  ���
���&���  	�  ���
�-  ���	�-  ����	��������	�-  ����	�� , 
���	�-  $�
�������
��  �  ���	��  �������  �-��	� . ,�%��	��  ������� , 
��7���	�		��  �  �����	�
�	�&  ������	�&  �������������		�&  ������� , 
�������&%�&  ���
���������  �  ���
���������  �����		����  ��7�����  
�����	���  ���� , $�����	��  ��
����  �  �����		����  -��������		��  
�����
�	���� , ��%�����		��  �������  $�����&�  �����	�  �-��	�  ����-  
�����	�-  �  �  $����&  �������  ���$	�-  �
���$���&%�- .  
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Abstract 

The article is dedicated to the features of the influence of aerotechnogenic 
pollution on the reproductive potential of oak plantations. 

 
	� -��/�  ����" : ������-	���		��  ������	�	�� , �������  

	������	�� , ��$��������	��  $���	���
 . 
 
+�$��������	��  �$����	����  ������-  	������	��  ��
�����  

���	�����  ������
�&%��  �-  �����	��
�	�� , 
��������	�� , �����������  
��������  �  $�����	��  $����������
�	���� . )����  �����
�	�  ���  $���
���  
�
�  	������	�� , $���������&%�-  �  ��
����-  ������	�	��  �����
��� . 

;�
�&  ������  ��
�  �����	��  �����		�����  $
���	���	��  ����  �  

���-  ��-	���		��  ��	�  +���	�����  )1)  „1��� ”, ���  �	��	���	���  
������	���
�  �����
��� . 

)�7������  ���
�����	��  �����	�  �������  ���������  ���	���  
�������� , $���������&%��  	�  �������	��  5-14 ��  ��  ����	���  $���$������  
�  $�
���  $����
���&%�-  ������ . !��������  -����������&���  �
����  �  
����	��  ���$�	�&  $�������	�� ; ���	��  �-  $
���	���	��  $������
���  $�  
���
�  � .( . "�$$��� . 

8���  ���
�����	��  $
���	���	��  ����  ����	���		���  �  ��	�  
��������  +)1)  „1��� ” $�����
� , ���  ������	����  ������-  	������	��  
��
�����  �
����  �  ��
��
����  �  $����
�-  0,3-0,8 ��

� . �	��	���	����  
$
���	���	��  ����  �  ���������-  ���������  	���������  �	���	��  �  
$���$���&%�-  �  �$�
�-  	������	��-  �  �	�������  �  $�������	�- . 
)���������  $
���	���	��  �  $����
���&%���  ��
���	����  ��������  (89-
92%) ����������  �  $�����  �
�����  ��������  ��7��	�����  �������  $�
	����  
����������  �  �-  	�����  ����		��  $��������	����&  �  ��		��  �������� . 

�  ���������-  ����  $����
���&�  ������� , $
���	���%��  �
���  �  	�  
$
���	���%��  ����%�  (93-100%). :����  ��������  �  ������	����&  2 ��

� , 
�������  ��	�����	�  
���  	�  ����
�	�-  $���	�-  $
�%���- , ������
���  1-
7%, �  ��
�  ��������  ��  ����	��  ������	����&  (3 ��

� ), ��	�����		�-  

���  	�  ���-  �������- , 	�  $��������  1%. 

 ���	��
�	� , ���  �  ��	�  �
��	��  	�  
��	��  	������	��  ��������  
����	���  $�����������  	��
&������  $�����	��  �	��	���	����  
$
���	���	��  ����������  $�  ����  $���
���	��  �  $���$�����& . '�� , 	�  
�������	��  10 ��  ��  $���$������  �	��	���	����  $
���	���	��  ����  �  
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	������	��-  ������
���  0,3-0,6 ��

� , �  $��  $���
���	��  �  �����	���  
������	�	��  – 0,5-0,8 ��

� . *��  ����  �
��	����  $����  ��%�����		�  	�  
�
����  	�  �	��	���	����  $
���	���	��  ����  �  ���������-  ��
����- . 

.���	���
�	��  ���	��  ���
�����������-  $���������  ��
���� , 
�����		�-  �  ��	�  $�������	��  ����������  �  	�  ��	���
� , $�����
� , ���  �  
$�������		�-  ������-  ���������-  	��
&������  $����
�		����  �  ��������  
��
���� , �������  ����������  �  ����	�	��  �-  �������������-  
$�������
�� . 8����
��  ��%�����		�� , �  ��		��  �
���� , $�������
��  
��
�����  ���  ��
���� , ����	��  �	���	��  ��������  �
�  ����	  ��  
$�������		�-  �  ��	���
�	�-  ����������  ������
���  4,3 �  5,1 �������  
�����������		� . 

�
��	��  ������	�	��  	�  ���	���	��  ����  ����	  ����  ����	���		���  
$�������������  �����  �	���
��	���  ��		���  +���	����  
�������		��  
�	�$����� . .���	��  �	���
��	��  $�������
�  �����  1000 �� . ��
����  ����  
�  -��	������  $�������		�-  ���������-  ������
�&�  4,74-4,84 �� , �  �  
��	���
�	�-  – 5,02 �� . 

�  ��  ��  �����  
��������	��  ���
�����	��  $�����
� , ���  ��
���  
����  ��  $����������-  ����������  ��
��  �	��	���	�  ����
�&���  
�	�����������
���  �  $�����&���  ���������
���  ��
��	�� . !�
�  
�������-  ��
����  �  �������  ��  $�������		�-  ��-	���		��  �
��	���  
����������  ������
���  
���  30-34 %, �����  ���  �  ��	���
�	�-  ���������-  
�-  ��
�������  ���������  51-58%. 

:�%�  �����  �  ��
����  ��  $�������		�- , �  ��	���
�	�-  ����������  
�����������  �	����		��  �	
�����  ����� -$�������  – Ciboria batschiana 
(Zopf.) Buchwald, �������  �
����  ����
�����&  ��
���� . 8����
����  
$����	�  $�������		�-  ����	  ����  ����  $��������  ��	�����	  �  ���	���� , 
�������  ������  �
���  �  ����	���  $���$�����&  (50-51%). �  ��	���
�	�-  
��  ���������-  ��
�������  $�����		�-  ��
����  	�  $��������  25 %. 

*���������� , �����  �������  	�  	�
����  ��	��	���  �  ���
�	�&  
$
���	���	��  ��������  ����  ����	���		���  �  	������	��- , �������  
��$�����&�  ��-	���		��  �
��	�� . )�����	� , ���  $����$����
�	�  
����������  ������	���  	������	�� . �  ��  ��  �����  �	��	��  ��-	���		��  

������  	������	�  �
��&�  	�  ��������  �  ��������  ����	 , ���  
������������  �  ��	���	��  ��������  ��
����  �  ��
��  �	��	���	��  
����
�	��  �	�����������
���  �  $�����	��  ����	���  $�����	��� . 
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IMPACT OF SOIL TEXTURE ON THE CALIBRATION OF TDR FO R 
WATER CONTENT MEASUREMENT 

 
Maroufpoor E.1, Behzadinasab M.2 

1University of Kurdistan, 
2Regional water company of Kurdistan, Iran. 
 

��) ,�  
.�����  $����%�	�  �
��	�&  ���������  $����  	�  ��-	�
����  

��

����������  $����������  �����	� . 
 
Key words: Time Domain Reflectometry; soil texture; soil water content, 

calibration, Electrical conductivity, gravimetric method. 
 
For investigation of the effect of soil texture on the calibration of TDR, 

water content was determined gravimetrically for five textures. The experiments 
were carried out at the laboratory of Agriculture Collage of University of 
Kurdistan. For carry out of the experiments five textures and for each of them 
three repetitions were used. The studied textures were loamy sand, sandy loam, 
sandy clay-loam, clay loam and clay. The provided textures infuse inside the 
PVC cylinder with 30cm height and 25cm diameter. The vases were inside the 
water bath nearly 24 hours. After 24 hours of saturation, the soil water content 
of the samples was measured by oven-dry gravimetric and TDR methods. For 
each textures at any stage of measurement the determination of moisture and di-
electric constant were carried out at three capture windows and with three 
repetitions. In each day the moisture measurement of each texture was carried 
out by these two methods until a moisture range was determined. The results of 
this research show that: 1- For all soil textures (loamy sand, sandy loam, sandy 
clay-loam, clay loam, clay) the measured moisture at the capture windows of 20 
ns was more accuracy rather than other capture windows. 2- For all soil textures 
the TDR device can not measure the soil water content at capture window of 40 
ns. 3- For loamy-sand and Sandy-loam textures when the moisture was less than 
20% and also for other textures for total range of measurement, the TDR device 
measured the moisture values less than the gravimetric method. This difference 
is increased when the soil ranged from light to heavy textures. 4- the comparison 
of the studied textures indicated that with increasing of clay content, the fitted 
lines slope is decreasing, but the RMSE values have increasing rate which it 
indicated the effect of clay content on the accuracy of TDR device. 5- From the 
statistical view at probably level of 1% there is not difference between the 
measured value of moisture by TDR device and gravimetric method. 6- For the 
all textures the fitted regression lines have high regression coefficient. 
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Abstract 
The work is devoted to the research of biotopical spread of the hazel 

grouse in the Nikolsky forest summer residence (the Moscow Region). An 
average number of the hazel grouse in the Vorja-Bogorodsky forest area has 
made up to 6,1 couples for 100 hectares, in the Ogudnevsky forest area 4,8 
couples for 100 hectares. 

 
	� -��/�  ����" : ������  (Bonasa bonasia L.), *���������� , 

8���
�����  
��	��  ���� , �����$� . 
 
+�����  ��
�����  	����
��  ����
��  �����  ��  �����  ���������  

��������	�- . 6
�������  �����  �������� , ���		�  ������  ��
  ����  ���  ��� -
�	������� , $��-���%��  �
�  ���	��  ������	��  
��	�-  ��������� . 

 ���  ���
�		����  �������  $������
��  ���	��  $�  ���		���  ��$� . ,�  
����	�  
�	��  $��	���
���  250 �  ($�  125 �  �  ������  �����	�  ��������  – 
���  �������	�� , 	�  �������  �����  �������  �����  ����  ��
���	  �  
��� ). 
��������  ��
�  ��
���	�  �  ���-  �����-  8���
�����  
��	��  ���� : �  ���� -
6����������  �  )���	������  
��	�������- . '��  ���  $��  �����  
��������������  ��
���  �������  �����  	�  ��	�� , ��  �  ��
��  �����������  
$���  �������� . *�  ��		��  �����  ������
�����  ��%��  �����	�  $
��	����  
$�$�
����  $����  	�  ����  ����	��  $
�%��� . �����  �
�  �����  �������  �  
�
��	��  �  ��
�	��  �����-  8���
�����  
��	��  ����  ��
�  ��
���	�  6 
����	�-  ��������� , ��%��  $������		����&  23 �� . 

)�%��  $
�%���  �-����		��  �������  ������
���  575 �� , �
�  19,1% 
����������  8���
�����  
��	��  ���� , ���  ��
�����  �$�
	�  ��������	��  
�
�  $�
���	��  �$�
	�  ��7�����	�-  �  ��������	�-  ����
������ . !�		��  $�  
�����  �������  �  8���
�����  
��	��  ����  $������	�  �  ���
���  1. �  
�
��	��  �����  ����  (���� -6����������  
��	������� ) �
�	�  ��������  
��
���
���  ��  4300 �  ��  5250 � , ����	��  �
�	�  ��������  4,8 �� , �  ��
�	��  
�����  ����  $������		����  ����	�-  ���������  ������
�
�  ��  2225 �  ��  
3200 � , ����	��  �	���	��  – 2,8 �� .  
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'  �  �  
  �  �  �  1 
*�������
�  ����	�-  �����  �������  �  8���
�����  
��	��  ����  

 
*�������
�  

 

���� -6����������  
��	�������  )���	������  
��	�������  
��������  .���	��  

�	���	��  
��������  .���	��  

�	���	��  � -1 � -2 � -3 � -4 � -5 � -6 

)�%��  �
�		�  
�������� , �  

5250 4300 4950 4833 3200 2225 3075 2833 

4���	�  ����	��  

�	�� , �  

250 250 250 250 250 250 250 250 

:��
�  
��������������	 -
	�-  $��  $��� , $��  

8 7 7 7,3 3 3 4 3,3 

*
�%���  ����	��  

�	�� , ��  

131,25 107,5 123,75 120,83 80,0 55,62 76,87 70,8 

.���	��  
���
�		����  $��� , 
$�� /100 ��  

6,1 6,5 5,7 6,1 3,8 5,4 5,2 4,8 

 
�  ��
�� , $�  ����	��  ��		��  ���	�  ���
&���� , ���  ����	��  

���
�		����  �������  �  ���� -6����������  
��	�������  	����
���  ����  �  
�������
�  6,1 $���  	�  100 �� , ���  �  )���	������  
��	������� , ���  ����	�  

���  4,8 $���  	�  100 �� .  

���
�����	��  ��������  �������  �  ���������  �������
�	����  �  
8���
�����  
��	��  ����  $������
�  ��%�$��	�����  �������� . �  ���
���  
2 $�����	�  �����
�	��  $
�%����  
��	���  
�	��  $�  ����������  ����
�  �
�  
�
��	��  (���� -6����������  
��	������� ) �  ��
�	��  ()���	������  

�	������� ) ������  8���
�����  
��	��  ���� , ��%��  $
�%���  �������  $�  
�������
��  
�������������  2004-2009 �� . �������
�  3013,4 �� . �  
$������		��  ���
���  �����  ��%�$��	���-  �  
��	��  -��������  ���������  
����
� , ����
�	�  ����
�	�  �����	��� , �
�	���  �  �
���	��� , ���  �����$�  
�������  ���&�  ����&%��  �	���	��  �  ����������
�	��  ���$����
�	��  
������� . '����  ����
�	�  ����
�	�  �  ���-  �����$�-  ��
��	���  ������  �  
�
� , ��
��	���  �
�-�  �  8���
�����  
��	��  ����  ��������&� . 

.��
��	�  ���
���  2 �
��	��  �����  ����  (���� -6����������  

��	������� ) $�  ��%��  $
�%���  ��
���  ��
�	��  	�  229,6 �� , ��	���  $�  
$
�%���  
��	�-  ����
� , ���  ���  �������  ���
��������  ��7����  ���&�  
���	���  – 113,5 �� , ���  ��
���  �-  ����
�	���  �
�  ����	�	��  ����
������  
$�
���	�-  $��  $������	��  �������	�-  ������  ������� . *�  
$���$���������  ��������  ��	��	��  �������  �����	�� , �
��	��  �����  
����  �����  $����������  �  ���  ����  ��	���  $
�%���� , $�����	�-  �
�  �����  
���� , �����  611,3 ��  �
�  42,8%; �  ��  �����  ���  ��
�	��  �����  8���
�����  
����  ���$�
�����  1151,9 ��  �
�  90,5% ����-  �����$�� . *�  ������  ���  
���	���  ������
���  2,2 ���� , $�  �
�  1,8 �  $�  �
�-�  – 1,6 ���� , $��  ��%��  
���	���  �  1,9 ���� .  
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'  �  �  
  �  �  �  2 
+��$����
�	��  $
�%����  
��	���  
�	��  $�  ����������  ����
�  

	"��$�&��  )�,��:  

��&� -
4�$�&�!�#��  
�����-�����  

�$%!����#��  
�����-�����  

2� -!: , 
$" 

% 2� -!: , 
$" 

% 

	75"3  '$&5" %  $�!)&+& 9&) " , '��� "))&+&  0 
 &$+&!�&8)&� '&$%.&0")(� 

1621,5 100 1391,9 100 

1. ��!)*�  .�,$( , 0!�+& 1465,0 90,3 1351,5 97,1 

1.1. ��& 2-#(0)*�  '&-�*#*�  $�!&,  .�,$( , 0!�+& 1429,0 88,1 1273,4 91,5 

1.1.1. 
���.)3-(  143,4 8,8 309,6 22,2 

0 # .8. ,&$& )3-(  14,1 0,9 55,7 4,0 

1.1.2. �$%)(-(  463,5 28,6 835,1 60,0 

0 # .8. ,&$& )3-(   58,5 3,6 210,4 15,1 

1.1.3. 	$%:"))(-(  4,4 0,3 7,2 0,5 

2. ��!&,-)20:(�!3  $�!)*�  -2$%#2�* 24,2 1,5 54,7 3,9 

3. ��  '&-�*#*�  $�!&,  .�,$( , 0!�+& 11,8 0,7 23,4 1,7 

0*�27-(  8,7 0,5 21,8 1,6 

'�&+"$()* , '2!#*�(  1,5 0,1 0,8 0,1 

'&$3)*  1,6 0,1 0,8 0,1 

4. ��$�!)*�  .�,$( , 0!�+& 156,5 9,7 40,4 2,9 

!�)&-&!*  15,4 0,9 1,6 0,1 

0& *  13,5 0,8 1,5 0,1 

 &�&+( , '�&!�-(  31,9 2,0 19,6 1,4 

2!" %7*  (  '� . 1,7 0,1 1,3 0,1 
7&$&#" 47,9 3,0 2,0 0,1 
'�&8(�  .�,$(  46,1 2,8 14,4 1,0 

 
1	�
���������  �����  ��	��	�-  ������  �����	�� , �������  ������  

$���$����	��  ������ , $��������� , ���  ��
�	��  �����  ����  ()���	������  

��	������� ), ��
��  ���  	�  90% $�������
�	�  �����$���  $�����	���  �
�  
�����	��  ������� . )�	���  ����
�����  $������		�-  �������	�-  ������  
$�������&�  �����	��  (���
 . 1). �  ���� -6����������  
��	�������  
���
�		����  �������  ������
���  6,1 $���  	�  100 �� , �  )���	������  

��	�������  ��	��� , ����	�  
���  4,8 $���  	�  100 �� . ��$�
����  
�������
�  ������  �  $������	��  ���

����	��  $�
����� , ���  �  �
��	��  
�����  ����  $���$�
�����
�	�  �������  89 $��  �������� , �  ��  �����  ���  �  
��
�	��  �����  65 $�� . �  ��
��  ���	�  $���$�
����� , ���  �  8���
�����  

��	��  ����  �������  ��
��  150 $��  �������� . 

!
�  ����	��
�	��  ��	��	�-  
�������  �
��&%�-  	�  ���
�		����  
�������  	�  ��7����  ���
�����	�� , $��  $������	��  ������  �����  ��
�  
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���	�	�  ������	��  �  	�
����  $�������  	�  ����������  ��	��	�-  
��������� . �  ���� -6����������  
��	�������  $����
���&�  ��
�����  �  
�$�
��  	������	��  ���	� , $��  ��  $�
����  �  80% �
�����  	��
&��
��  
���
�	��  $������  �
� , �����  �  ��������	��  ��
�������  $�����������
�  
��
��	���  
�����		�-  $���� . �  )���	������  
��	�������  $����
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�������  �  ���
��	�-  
��$�-  ��	�������� . *��	��$  ��������  ��	���	  	�  ���	��  ��$�����
�	��  
�������	�  $��������	�&  ��	���  ������  ��
��  (�������  2-3�� ). 
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���		��  ��		��  ����������&���  �  $���%�&  $��
���&%����  
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�������  $��  ���	��  �����	��  
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�����$
�����  �  �	��	��  �����	�  ����
� . 1	�
��  ��		�-  �������  �  
$���%�&  �$����
�������		���  $�������	���  ����$���	�� . 1+6)')�   
���������  	�����	���&  $���%�  $��  ����
�	��  �$��	�-  �
�  
������&%���  $������	����  ��������  �  ���	��  ������	���  	�$���
�	��   
$���	��  ������ . 

#�8'16  – $�����  �
�  $�
����������������  ������	��   ����	�  
�����	�-  ��
�� , ��		��  �  $���	��  �������	� . *�������	��  ����$���	��  
TSAPWin $����
���  �����  �	�
��  ��	���-��	�
���������  �	
�������  �  
��$�
�����	���  �������		�-  �������  ��������������  ���������  ��		�- . 
8�  ��	���  ��	���-��	�
����������  �	�
���  ������	�  ��������	�  
����	�����  �����  $���������	��  ������ , �����  ���  �����  �
�  ���-�	��  �  
����	�����  ��  $����	� , �������� , ���  ����
  �  $�	�  ��	��  ��
�  �������  
��	���  �  ����  ��  ������ , �  �����  ��$�
	���  �	���  ����  ���$������ . *�  
�	�	�&  2.( . ����
������  (2001) «… $���$�����	��  �  ������  
�������&%����  �������  ���	��  ��&��	��	���  �  ����%���  ������	��  
��������  �  	������	��  ��
�����  -�����  ������	��  �  
����������		�-  
���
�����	��-  ��	���-��	�
���������  ����� ». 

.��	���  �
�  ���
�����	��  �����	�-  ��
��  #�(8).'2P48  
$�������
���  �����  �
���&%��  ���  �  �������������  �  �
����	��  
��������  �����  $�  �����  ��	���-��	�
���������  �	
������� . .��	���  – 
��������������		��  ���$���	��  �������  �  �������  �������	���  �
�  
$��$�������	��  $����-	�����  �������	�  �  �$����
�	��  $���������  
�����	�-  ��
�� . *�������	��  ����$���	��  LIGNOVISION ��
���  ������  �  
$�
���		���  ��		���  ������� , $������  �  ����	�� . *�����  	�����	��   
�
�  �$������	���  ����	��  ���	������	�-  ����� , �����		�-  �  $������	���  
�����	� -����	������-  ���$����� , �  �����  ���	��  ������	��  ��������-  
	������	�� .  
 
EXPERIENCE OF USE OF RINNTECH EQUIPMENT AT TREE CAR E 

IN THE URBANIZED ENVIRONMENT 
 

Palchikov S.B, Rumyantsev D.E. 
Moscow State Forest University, Russia. 
E-mail: zdoroviles@list.ru. 
 

Key words: green plantations, forest health monitoring, forensic botanical 
expert examinations, tree care in the urbanized environment. 
 
 German company RINNTECH under the direction of the inventor and 
degreed physicist Frank Rinn produces a number of devices with which you can 
implement information collection and processing on a condition of plantings. 
 The first development of the company, successfully put in practice, was 
RESISTOGRAPH, designed to diagnose the internal state of trees and wood of 



 

- 330 - 

different constructions. The operating principle is based on the estimation of 
wood resistance to drilling with the thick flexible needle (Ø2-3 mm). There is 
+.  WinDECOM software for data transfer and editing DECOM Professional 
software. This equipment is widely used in assessment of commodity 
composition of stand, revelation of dangerous trees, assessment of wood quality 
of different constructions. 
 Impulse tomography ARBOTOM enables an inside view of condition of 
trees. The operating principle is based on the estimation of stress wave timing 
through different parts of a trunk. Radiators and sound detectors are the 
multipurpose sensors fixed from an outer side of a trunk. ARBOTOM helps to 
reveal environmentally dangerous trees and estimate the probable felling 
direction. 
 LINTAB is a tree-ring station. TSAPWin software enables to analyze 
dendrochronological information using modern experimental statistics. On terms 
of tree-ring analysis it’s possible to determine exactly the tree habitat, time of 
cutting or drying and to determine the reason of it; to prove that a trunk and a 
stub were the parts of the same tree; also to conduct some other examinations. 
On the opinion of E.Mozolevskaya (2001) “…well-known in forestry researches 
dendro-chronological method is a perspective and quickly developing method of 
the estimation of a momentary and future condition of trees and plantations”    
 LIGNOSTATION is the follow step in the automation and improvement 
of workmanship on collecting dendrochronological information. 
LIGNOSTATION is XY station for preparation, measurement and density 
analysis of wood samples, stem disks and increment cores. LIGNOVISION 
software makes work quickly, easy and comfortable. LIGNOSTATION is 
irreplaceable for the operative decision of the various problems connected with 
forensic botanical expert examinations, and also with the estimation of the 
condition of urban plantations. 
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�  �����  �$���
�	��  3(  �����  ���  �����  �-��	�����  $�����	��  
����������  �  ���	��  �������� : �������		�  "��	�����  ��$����	��  �  
0�	� -"���������  �����	�� . 
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�  9,5 ������  �� 2, �����	�  ���  ����������  
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KRONOTSKY RESERVE: ACTUAL AIMS AND DEVELOPMENT 
RENDS 
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Key words: Kronotsky state nature biosphere reserve, unique nature 

object, biological diversity. 
 
Kronotsky state nature biosphere reserve - is one of the old bigest and 

famous reserves in Russian Federation. The reserve was established in 1934. 
The history of its establishment passed away for several centuries before the 
status of conservation area was awarded. 

There are two territories of preferential protection in the directory of 
Kronotsky state nature biosphere reserve: actually Kronotsky state nature 
biosphere reserve and South- Kamchatka Sanctuary. 

Kronotsky Reserve boasts of its sights. Among them are Kronotsky lake, 
Kronotsky volcano, Valley of Geysers, thermal lakes, mud volcanoes, Valley of 
Death, Krasheninnikov volcano and etc. Besides, its unique flora and fauna are 
proposed in full variety. 600 species of high vascular plants, 113 kinds lichens, 
registered 237 species of birds, 55 kinds of mammals, 926 kinds of spineless, 
102 species of fish are found at in the territory of the reserve. Here, the restricted 
area of 9,5 thousand square kilometers presents all Kamchatka landscapes: 
tundra coastal lowlands, woody and fruticose midlands, volcanic highlands with 
ice-flows. 

In 1985 Kronotsky Reserve was admitted as a part of international 
biosphere net of planet's reserves in UNESCO program "Man and biosphere". At 
UNESCO session, taken place in 1996, Kronotsky Reserve was included into 
list of world nature heritage in nomination "Volcanoes of Kamchatka". 

The protection of nature objects and species of eastern Kamchatka is of 
high necessity. Kronotsky Reserve has several strands of work: 

- Maintenance of nature complexes is a priority target and primary 
task of the reserve. 

Environmental education provides assurance of nature territories 
protection idea among citizens. It is one of first-order conditions of the 
discharge of environmental functions in the reserve. 

- The aim of scientific research branch is to study natural course of 
events and processes proceeding in preserved nature complex. The aim of these 
long-term and manifold researches is the estimation of unique nature complexes 
plight and ecological condition, the monitoring of anthropogenic factors impact 
on regional ecosystem, the development of scientific programs to preserve 
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unique nature complexes, populations of rare animal species, birds and 
biological biosphere variety. 

In the planning of the reserve development for the future the priority is 
also given to the discharge of these aims. At that (Meanwhile) the stable 
development program of conservation area is the long-range object in the 
reserve functioning. This is the protection of biological and landscape variety 
with account of actual and potential danger of anthropogenic impact on 
complexes of preferential protection. This program is based on practice financial 
possibilities. 
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�&  ������  ��
�
���  ���	��  ����	�	��  ���
�����������-  
$�������
��  ����	���  (Vaccinium vitis-idaea L.) �  ����
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�	��  =��	���  $��  �
���
�	��  
�	���	��  ����	�-  ������	�� . 
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���  �� . � .8 . .�������  .)  +18 , ���$�
���		���  �  ����	��  
����	��  ����  8��	��  '�	����� , �����  �  $�� . '��� . 

'��  $���	��  $
�%���  (** ) ��������  15- 15 �  ��
�  ��
���	�  �  

�����		��	���  (Larix gmelinii (Rupr.) Rupr.) ����
�	����� -����	��	��  
��
�	����	��  �  $��
�����  ��  Duschekia fruticosa (Rupr.) Pouzar. 

��  ����	�-  ������	��  $����	�
�  �������� , �������  �	���
�  
������	�  �  ����-  12 �  60 ��  N/��  �  �&	� -�&
�  �  ����	��  ���-  
��  (2004-
2006). ������	��  ���
�����������-  $�������
��  (���
�  $�����
�	�-  
������  	�  � 2, ��%��  ��
�������  $������  ����%���  ���� , ��%��  $������  
����%���  ���� ) Vaccinium vitis-idaea L. �  Ledum palustre L., �����  ��������  

��	��  $�����
��  $������
�  �  �&
�  2007 � . )�%��  ��
�������  $������  
����%���  ����  �  ��%��  $������  ����%���  ����  ��
�  ��������	�  $�  
����
������  ������	��  50 $�����
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�	���	��  �  $����  ��$�
	���
�	���  ��
�������  �����$	���  �����  
$����
�  �  ���
���	�&  ���
�  $�����
�	�-  ������  Vaccinium vitis-idaea L. �  
Ledum palustre L. 	�  � 2 �  ����	��  	�  24 �  31 % (12 ��  N/�� ), 	�  57 �  25 % 
(60 ��  N/�� ), �����������		� , $�  ����	�	�&  �  ��	���
�� . 

8�  ���$�����	��
�	�-  **  ������	�  ���
���	��  ��%���  ��
�������  
$������  ����%���  ����  $�  ����	�	�&  �  ��	���
��  	�  46 �  87 % �
�  
Vaccinium vitis-idaea L., 	�  30 �  50 % �
�  Ledum palustre L. 

)����	��  �������  ������	�����  	�  �	���	��  ������	��  �����  
-������������
���  ���
���	���  ��%���  $�������  ����%���  ���� . '�� , �
�  
Vaccinium vitis-idaea L. ��%��  $������  	�  ��	���
�	��  **  �������
  50.9 
�� , 	�  ���$�����	��
�	�-  **  -  88.5 ��  �  95.5 ��  $�  ����  ��������	��  ���  
�	���	��  ������	�� . !
�  Ledum palustre L. ����  $�������
�  �������
 , 
�����������		� , 302.6, 558.1 �  589.4 �� . 

.������	��  ����	��������  ��%�����  �  $�����
��-  $��  �	���	��  
���������  �  ����-  12 �  60 ��  N/��  ������
�  �  ����	��  	�  31 �  41 %, ��%���  
�����  -  	�  21 �  28 % �����������		� .  ��
���	��  �������	��  
����	��������  ��%�����  �  �����  �����	�  �  $����$
�	���  � ó
�����  
��
�������  �������
�	���  �$��� , ������	� , �����%�		���  ������ . 

"�
�������  N-NH4 �  $�����
��-  	�  ���$�����	��
�	�-  **  $��
�  3 

��  �	���	��  ���������  ������
�  �  1,8 �  4,1 ����  $�  ����	�	�&  �  
��	���
��  (24,7 �� ×�� -1). *� -�������� , ���  ����
��
�	�  ��� , ���  �  
����
��	�-  $����-  ����	��	��  ���� , ������&%����  $��  �����
���  
��������� , 	���$
�������  �  $�����
��  �  	�  $�����������  ��
�	�����  
$�����%�	��� . 

*������		��  ���
�����	��  $�����
� , ���  �	���	��  ���������  �  
����-  12 �  60 ��  N/��  	�  $������	��  3-
��  �$����������
�  $�����	�&  
���
���������  $��������	����  ������	��������  ����� , ������
����  
����	��������  ��%����� , ��%���  �  ����	��	���  �����  �  
��	�-  
$�����
��- . 
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The productivity of boreal forests is limited by low nitrogen availability in 

soils, as confirmed by the tree growth responses to apply of nitrogen fertilizers. 
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The objective of this study was to evaluate the changes of morphometric 
parameters of cowberry (Vaccinium vitis-idaea L.) and wild rosemary (Ledum 
palustre L.) in forest ecosystems of the Central Evenkia after long-term 
applications of nitrogen fertilizer. 

The research area is located in the Central Evenkia, near the settlement 
Tura (Evenkia field station of V.N. Sukachev Institute of Forest), placed in the 
middle stream of The Lower Tungus. 

Three square plots of 15- 15 m were established in a larch stand (Larix 
gmelinii (Rupr.) Rupr.). Ground vegetation was dominated by cowberry 
(Vaccinium vitis-idaea L.), wild rosemary (Ledum palustre L.), and mosses 
(Pleurozium schreberi (Brid.) Mitt., Aulocomnium palustre Hedw.). Two plots 
received nitrogen fertilizer (carbamide) at rates 12 and 60 kg N ha-1 in June 
(July) during 3 years (2004-2006). The unfertilized plot served as a control.  

The measurement of morphometric parameters (the number of shrubs per 
m2, the total number of current year’s shoots, the total annual increment) of 
Vaccinium vitis-idaea L. and Ledum palustre L. was carried out after 3 years of 
carbamide addition treatments (July 2007). At the same time the samples of 
forest floor were collected. For both species, the total number of current year’s 
shoots, the total annual increment were counted for 50 shrubs at each plot. 

Nitrogen fertilization had an effect on both species. The number of shrubs 
of Vaccinium vitis-idaea L. and Ledum palustre L. per m2 increased on average 
by 24 and 31 % (at rate 12 kg N ha-1), 57 and 25 % (at rate 60 kg N ha-1), 
respectively, in comparison with unfertilized plot. 

Compared with the control plot, the total number of the current year’s 
shoots in fertilized plots increased for both Vaccinium vitis-idaea L. (by 46 and 
87 %) and Ledum palustre L. (by 30 and 50 %). 

The response of dwarf shrubs to nitrogen fertilization was also 
characterized by higher total annual increment. The total annual increment of 
Vaccinium vitis-idaea L. was 50.9 cm in the control plot, 88.5 and 95.5 cm in 
fertilized plots according to gradient of nitrogen applications. For Ledum 
palustre L. these values were 302.6, 558.1 and 589.4 cm, respectively. 

Application of fertilizer at rates 12 and 60 kg N ha-1 enhanced the content 
of organic matter and total nitrogen in forest floor by 31 and 41 %, 21 and 28 %, 
respectively. These findings can be attributed to the higher input of litterfall and, 
possibly, improved litterfall quality in fertilized plots. 

The concentration of ammonium-N (NH4-N) in the forest floor in 
fertilized plots was higher in 1,8 and 4,1 times as compared with the control plot 
(24,7 mg×kg-1). Apparently, in permafrost soils ammonium-N accumulates in the 
forest floor and is not subject to further transformation. 

In conclusion, application of carbamide at rates 12 and 60 kg N ha-1 

during 3 years resulted in increasing the biological productivity of dwarf shrub 
layer, accumulation of organic matter, total nitrogen, and ammonium-N in the 
forest floor. 
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Abstract 

The work is devoted to the features of phonological development of live 
ground cover dominants in hornbeam-oak wood according to observations in 
Bialowieza forest. 

 
	� -��/�  ����" : 
�	�
���������  �������� , ������� , �����  

	�$���		��  $����� , 6�
��������  *�%� . 
 

)�	��  ��  ��%�����		�-  -������������  ����		�  ����	����-  

�����	����  ��
�����  
�	�
���������  ��������  �����	�� . )�����	����  
$��-����	��  
��  ��������  	�����	��  �����  ���$�	�	���  ������  
	�$����		���  $������  �  ����	��  ���������		���  $������  �
����  	�  	�  
���������  $������  �  ���
��	��  ����	��  ���  �$���	��  �  ��������  
���
���������  �����		����  ����� . 

3�	�
���������  	��
&��	��  $������
���  	�  $�����		��  $���	��  
$
�%���  �  �������  ������� -���
��	��  180-
��	���  �������� , II ��	����� , �  
$�
	����  0,8 (�� . 741). �  I �����  8! 121( +6, ��  )
 , "
 . ��  II �����  – 
9( 1! +2, ��  )
 , "
 , #$. *������  �  $��
����  ���	�  ������ . �  $��
����  
�������&���  �������  	������ , ��
���  
��� , 
�%�	� ; �  $�������  – ���� , 
�
�	  �  �
� . /����  	�$����		��  $�����  �����  �������  

������������  
������ , ���������	�&  ���
��� -
�����	��������&  ���������  �  $�������
�	  
35 ������  �����	����-  �����	�� . 

.����  	�-  �  �����  	�$����		��  $������  ����	���&�  ���
���  
����	���		�� , �	���  ����	���		�� , ����		��  $�-���� , $���	��	���  
�
������	�� , ����������  
�	�������	�� , ���	��  ���
���	�� , �����	���  
������	�� , ����	���  	���	�� , $��
��	��  ����$������ , ��	�  ����		�� . 
3�	�
���������  	��
&��	��  ��  �����  �����	����  �������  �  1977 ���� . ,�  
����  $�����  	���$
�	  ��������	�  $����	�����	��  �������
  $�  
	����$
�	�&  ���	����-  
�	�
�� , ���  ��
�  ������	����  �����
���  
	��������  ��������������  $��������   ��������  �����	�� . 

8�,����#  �"<%-��  ��
�����  $����
���&%��  �����  �  �����  
	�$����		��  $������ . .���	��  �	���	��  	���
�  ���������  �  	���  ������	�  
28 �����  (28.III±3,3). 3���  $�
	���  ��
�����	��  �  	���
�  ����	������  
	����$�&� , �  ����	�� , 22 �$��
�  (22.IV±4,3), �  ��������  �����	��  – �����  
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30 �	��  $��
�  	���
�  ����	������  (22.V±2). ;����	��  �
����  24 �	�  (�  
11.V. $�  4.VI). ��������  �������	��  $
����  ����������  12.VII±1. 

  ��-���-��*/  3�"$�&�!���  ����	������  	����$���  22.III±2,5, �  

���  �����	��  – ��  	���
�  ��
�����	��  (��-��	�&���  $���
����	��  

����� ) �  �
����  37 �	��  (�  25.III $�  1.V). .���	�  �������&�  ��	�  �  
�$���&�  ���	�  ������ . ��������  �������	��  $
����  ����������  29.V±2,3. 

8���
�  ���������  )��)!-"�#�  �"�*�����!���  	����$���  21 �����  
(21.III±1,5). :����  30 �	��  $��
�  	���
�  ���������  – 23.IV±1,5 – ����������  
��������	��  ����	�� . '����  ���	��  
��� , ���  �����	�� , �  ����������  

�	�������	��  �
����  24 �	�  (�  6.V $�  30.V). ��������  �������	��  $
����  
	��
&������  28 �&	�  (28.VI±4,1). 

. �/�:  �3/#������"�  	���	���  �����������  29.III±2,2. .  ��������  
��
�����	���  �����	��  �  ������	�  ��� , ������	�  �   ����	������  ����  
(17.V±1,6. 3���  �����	��  �
����  28 �	��  (�  6 �&	�  $�  4 �&
� ). *�����	�  
�����  �����  $��
�  �����	��  	���	�����  ��������  �������	��  $
����  
(6.VIII±3). 

8���
�  ���������  �  #����*/  �3/#��������  ����������  
26.III.±1,5. 3���  ����	������  	����$���  �����  21 ��	�  $��
�  	���
�  
���������  – 16.IV±3,4. ;����	��  �
����  17 �	�� , �  20 �$��
�  $�  7 ��� . 
��������  �������	��  $
����  ����������  15.VII±1,1. 

���&���*"  !%3&"��"�  ��
�����  �
��������� , $������  $�����  
���������  �  	��  �����  �������� . 8���
�  ��������  ����������  25.III±1. 
:����  12 �	��  (6.IV±2,3) �
�����  ����	������ , �  �%�  �����  7 �	��  
(13.IV±1,9) – 	���
�  �����	�� . ;����	��  �
����  $����  �����  �  
����	��������  11 ��� . :����  16 �	��  $��
�  �����	��  – 27.V±3 – 
	��
&������  ��������  �������	��  $
���� . 

���������  ,�!%��*/  �������  	���	�����  26.III±2,5, ���  �  �  
���
���  ����	���		�� . ��������  ����	������  ����������  30.III±1,2. 
;����	��  �
����  39 �	��  (�  1 �$��
�  $�  10 ��� ). �  	���
�  �&	�  (3.VI±5) 
	��
&������  ��������  �������	��  $
���� . 

*����������  �����  $��
�  ���	��  �	���  	���	���  ������������  �    
��!�����#  ��&�����#��  (26.III±2,1). :����  29 �	��  $��
�  	���
�  
���������  (4.V±2) ���	�  	��
&����  ����	�����& . *��
�  27-�	��	���  
�����	��  (�  17 ���  $�  13 �&	� ) 	����$���  $
���	���	�� . ��������  
�������	��  $
����  	���	�����  �����  �����  $��
�  �����	��  – 14.VII±3,2. 

8���
�  ���������  �  ,"���#"  !�%������$�  	����$���  18.IV±2,1, 
$���� , ���  �  �����-  ����	�	��� , -�������	�-  �
�  $���	��  $
�%��� . 
:����  11 �	��  (29.IV±2,2) ����������  	���
�  ����	������ . ;����	��  
�
����  $����  �����  (�  22.V $�  18.VI). ��������  �������	��  $
����  
����������  �����  33 �	�  (21.VII±6,7). 


��"  ��������  	���	���  ������������  �  8.IV±1.  ��  �����  6 �	��  
(14.IV±1,3) 	��
&������  ��������	��  ����	�� . ;����	��  �
����  18 �	��  (�  



 

- 338 - 

27 �$��
�  $�  15 ��� ). ��������  �������	��  $
����  ����������  �  �������  
������  �&	�  (21.VI±2,6), �����  37 �	��  $��
�  �����	�� . 

'����  ������� , ���  ����	�	��  �����	������  �������
�	���  $������  
�  ��		��  ����%�����  	���	�&�  ������������  $����������  ��	������		�  
(���	���  �  	����$
�	��  ����  
���  ������
���  �����  4 – 5 �	�� ), ��  
���
&��	���  ��	�  ����		��  �  ���	���  ���
���	��� . �  ����
�	��  ����  
�����  	���
�  ���������  �����  ����������  	�  5 – 6 �	��  �  �����	�  ��
��  
��		���  �
�  $���	���  	���
�  
��� . .����  ��������  $�����  ���������  
�����  ���������		�-  �����  �  �������  ������� -���
��	��  ������	  �  
�����	���  ������	��  – 129 �	�� , �  �����  �
���
�	��  – �  $���	��	���  
�
������	��  – 352 �	� . !�  	���
�  ���$����	��  
�����  ������	���  �����   (�  
�����  – �$��
� ) ������  $���	��	���  �
������	�� , �����	���  ������	�� , 
����	���  	���	�� , ���
���  ����	���		��  �  ��	�  ����		�� . !�����  ����  
������  
���  ��  ����� , 
���  $��
�  $�
	���  ��
�����	��  ��������� .   ����� , 
�����%�-  ��  �����	��  ���	  ��������� , 
���  ����	������  $��������  
�������  �  ���������  �  $����
�-  10 – 15 �	�� . 

�  ��
�� , ���������  �  �����	��  ����	�	���  �������
�	���  $������  
���	�  �����	�  �  ��
������  ����		���  ��������  ������	���  ����� , �������  
$���$����
�		����  �����	��  �  ��		���  ��$�  ����������	�� . 
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	� -��/�  ����" : �����������  �7���� , �	
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�  	�����%��  �����  �  �����  �  �	��	��
�������  ����	��  
��	���  
-��������  	��
&������  ���
���	��  �����������  	�  
��	��  ���������� , ���  
$�������  �  ���
���	�&  ��	�����  �����  
��	�-  ����
�  �  �������
�	���� , 
�������&  ������  	��
���$����	�� . +���	��  ������  ����	������  
	�$�����	���  ��	�����	��  ��	�����  
��	���  
�	��  ������	�  	�  ��	���  
��$�
�����	��  ���	������		�-  �������
��  �����������  �7���� .  

)�	��	��  ��
�&  ������  ���
���  ����������  ��-	�
����  �  �����	��  
�	
�������		��  ������� , $����
�&%��  ��$�
	���  ���	��  ��	�����  
��	��	�-  �����  
��	�-  ����
�  �  �������
�	����  	�  ��	���  ������������  
���������  ���	������		�-  ��		�-  �����������  �7����  
���� . 
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.  $�������	��  �����  ���	��  �������  $������	�  	�  �	���������		��  
��$�
�����	��  �$����
�������		���  $�������	���  ����$���	��  
������������  	�  ����	�  
�������  �������������-  ��		�- . 

.  
�	����	�
�	��  �����  ���	��  �������  ������  �
���&%��  
��	��	��  ������ : 

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

�	��  �  �������
�	����  	�  ��	���  �������
��  �����������  �7����  �  
�����	���  �����������&%�-  �����������-  ����  �  ������	��  
������ ; 

- ����	���
�	��  $������	����		��  �	�
��  $�
���		�-  
���	������		�-  �����������-  ����  �  �����	��  �������-  ����  ��	�����  
��	��	�-  �����  ����
�  
��	���  
�	��  �  
��	��  �������
�	���� ; 

- �$����
�	��  ����
&�	�-  �  ��	�����
�	�-  $�������
��  $���-����  
$
�%����  �����  ����
������		���  �
������  ��  ���������  $����� . 

��������  �������������  ����
������	��  ��	���	�  	�  
��$�
�����	��  �$�����
�	�-  ��������  ������		���  ��  
��	�-  ��7�����  
�����  �  ���
��	�-  ��	�
�-  ������������  ��������	�� . *��  ����  �  ��	���  
������  ����
������	��  
����  ��$�
�����	��  ���
�		�-  �������� , 
$�������
�&%�-  �	������&%��  ���
�������
�  �
����  ��7�����  (����  

��	�-  ����
�  �  �������
�	���� ), ���
�����	��  ������-  $��������	�  �  
	����� . 8�  $��
���&%��  ���$�  $�����������  ��������������  ���������  
�$�����
�	�-  ��������  ����
�������-  �
�����  ��7�����  �  ��
�&  
���
�	��  ��  �����&%�-  �������  $����
��  ��������	��  ������	�  
��	���		�-  �  ����  �
�  �	���  ����
���������  �
���� .  

!
�  ���	��  �����
������ , �	������&%�-  ���
�������
�  �
����� , 
��$�
	�����  ������  �������  ���

����	���  ���	�
��������		��  
�����	��	���  �  !��
���� -�������� . �  �
���� , ��
�  ���
����  �����  
	���������  �
������  	���������	�  �  ����  �-������  �$�����
�	�-  
-������������ , ��  �	�  ��7���	�&���  �  ���	��  �
��� . 

*������	��  ��
�	������  $������	����		���  �	�
���  ��	���	�  	�  
�$����
�	��  $
�%����  �����	�-  $���-����  �����  �
������  	�  ��	���  
��$�����
�	��  ���-  ������	�-  ���	������		�-  �����������-  ���� . �  
����
�����  
����������  ������	��  �����  ��	�����  ��	��	�-  �����  ����
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There is an increase impacts on forest ecosystems at the present time 

because of the intensification of forest management. It leads to increasing of the 
dynamics of forest land and vegetation that often is unfavourable. The use of the 
space images at different times can help to organize continuous monitoring of 
the dynamics of forest resources.  

The main purpose of the work is to develop technology and create an 
information system that carries out an assessment of the dynamics of the main 
types of forest land and vegetation based on subject processing of different dated 
space imagery data of forests at different times.  

The system is based on integrated use of specialized software with 
compatible formats of the processed data. 

From the functional point of view the system performs following main 
tasks:  

- The subject interpretation of the main forest land types and vegetation 
types based on the remote sensing data with the creation of the thematic maps in 
vector format;  

- The comparative spatial analysis of different dated subject maps and the 
creation of the final map that reflects the dynamics of the main types of forest 
land and forest vegetation;  

- The definition of absolute and relative rates of conversion of the same 
area between interpreted classes for the period under review.  

The method of subject interpretation is based on the spectral brightness of 
the light reflected from the forest objects in the various channels of space 
images. 

This method of interpretation uses reference sites, representing interesting 
for a researcher classes of objects (types of forest land and vegetation) and 
which were observed in fact. The next stage includes the statistical analysis of 
spectral brightness of interpretable classes of objects with removing from the 
samples of pixels, wrongly assigned to a particular class.  

The calculation of index of the transformed divergence and index of 
Jeffries-Matusita is being performed to assess the separability of interesting for 
the researcher classes. 
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If the distinction between any classes is uncertain because of the similarity 
of the spectral characteristics, they combine into a single class.  

Further spatial analysis, based on the definition area of mutual transitions 
between classes, is conducted as a comparison of two vector multitemporal 
subject maps. Final result provided by the system is a vector map of the 
dynamics of the main types of forest land and forest vegetation associated with 
attributive data.  

In accordance with this technology the experimental estimates were 
carried out for Vileika experimental forestry enterprise and National park 
"Narochansky" based on satellite imagery Landsat MSS (1979) and Landsat 7 
ETM+ (2000) and for Berezinsky forestry enterprise based on space imagery 
ALOS (surveys of 2008 and 2009). 
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�	��  �����  $�  
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*�����		��  �����  
 .  . -�  �  0 -�  0  0 -,  ,  . -,  Q 

k 1 2 3 4 5 6 7 8 - 
Wk 0,043 0,01 0,058 0,101 0,092 0,089 0,324 0,217 0,934 
Sk 0,0625 0,0938 0,125 0,1563 0,1875 0,1563 0,125 0,0938 1 

* �  ������	����&  0,066 ������	�  	����$
�	��  ���
����  $�����  
 
��  ���
���  1 ���	� , ���  ������	����  ������  	�  ����	���������  
���  

������$	����&  ������	�����  $�  ������ , $����
���  �  ������	����&  0,066 
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�	��  ���
����  $����� . 
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� ; Wki – $�������
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Orographic factor is one of the major abiotic factors that have a direct 

impact on the development of forest ecosystems. It describes the relief features 
of the landscape, indirectly affecting the mode of forest management in this area 
(on the steep-slope logging in the area of research is not conducted under the 
terms of safe-technical nature). In addition, exposure of the slope determines the 
mode of entry of solar radiation, which affects the processes of production of 
biomass and wind conditions, which affect both soil erosion and the spread of 
seeds of trees and shrubs. 

To assess the terrain in terms of the applicability of the harvesting 
machines wooded areas can be divided into three groups: those with steep slopes 
up to 15° (aggregate technology can be used during the entire year), from 16 to 
25° (aggregate technique is applicable only in dry weather in summer) and 25°C 
and above (the use of modular technology is prohibited, requires the use of other 
forest resources is required). 

Insolation mode (type of light) is determined by the southern exposure of 
the slopes; the state of the trees is somewhat better on the southern slopes than 
on the northern ones. Wind regime depends on meteorological conditions in the 
region. Western and northwestern winds are the prevailing winds in the research 
area. Soil cover of the windward slopes is prone to deflation (wind erosion). 

Given the above conditions can be concluded that exposure of the slope is 
the determining factor for both positive and negative impacts of climatic and 
other environmental conditions in the area of interest. In general, taking into 
account the conditions from an environmental point of view, we can conclude 
that the slopes of all directions must be forested, which that reduces the 
transluvied soil migrations. The quantitative need for the presence of trees and 
shrubs grows up with an increase in the average annual percentage probability of 
wind direction, depending on slope exposure, as well as with an increase of 
surface slope. 

Thus, during qualimetrical assessment, the notation key environment 
variables are: Wk - measure of the percentage probability of wind direction on 
average annual data of k-th rhumb (north, northeast, east, south-east, south, 
southwest, west , north-west); Sk - estimate insolation of k-th slope (similar to 
rhumb). Actual topography variables are marked as follows: Di - steepness of the 
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slope of i-th plot of forest land; ki - a numerical value, reflecting the exposure of 
i-land forest lands in the region of interest, 8,1=k - in amount of rhumbs. 

Data qualimetrical are presented in Table. 1. 
T a b l e 1 

Environment Variables 
 N N-E E S-E S S-W W N-W Q 

k 1 2 3 4 5 6 7 8 - 
Wk 0,043 0,01 0,058 0,101 0,092 0,089 0,324 0,217 0,934 
Sk 0,0625 0,0938 0,125 0,1563 0,1875 0,1563 0,125 0,0938 1 

* With a probability of 0,066 possible offensive calm weather 
 
Table 1 shows that the probability of winds is not limited by a set of 

probabilities for the rhumb, because with probability 0,066 possibly offensive 
calm weather is possible. 

When taking into account the steepness of the studied sites can be derived 
measure of the orographic features of the land in the aspect of ecological value, 
which is indirectly linked to wind patterns in the region. Thus, there is a climate-
orographic indicator of ecological value of forest land, later designated as Kori, 
where i - the reporting section of forest land. 

)(
ii kkii SWK&� +×=a          (1) 

where Kori - Climate orographic indicator of forest regime of i-th section 
of forest land; Di - the steepness of the slope of i-th plot of forest land; Wki - 
measure of the percentage probability of wind direction on average annual data 
of k-th rhumb of i-th section of forest land; Ski - estimate insolation of k-nd the 
slope of i-th plot of forest land. 

Distribution of forest land depending on Kori is reflected graphically in 
Fig.1. 

 
Figure 1. Distribution of forest land depending on climatic and orographic factor (Kori) 
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Thus, in accordance with the distribution obtained, in the research area is 
dominated by forest land with no bias and with the total area of 232,291.7 
hectares, the most important climatic and orographic factor have only 2 Scroll to 
the total area of 34.6 hectares. 

The index allows you to define the mode of forest management, the basic 
organizational and technical elements of felling, the direction of regeneration 
processes, as well as the use of forestry and logging equipment. 

This ratio is one of the individual parameters that determine the ecological 
value of forest landscapes in the development of ecological networks in terms of 
production forest. 
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Abstract 

The regional peculiarities of mass shrinkage of oak forests in Belarus in 
2003-2008 are observed in this work. 
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$����
�����  $���	���  ���������  ���-�	��  �  ����  ���
���	��  ��
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�����  �����  
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$����
�����  
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�	���	��  ����	�������		���  "6  – I,60 �  I,71. 

�  ��
��  ���	�  ���������� , ���  �������  	������	��  &�	�-  
�����	��  ���$��
���  ($����	�  �������-  ������ ) �����
���  	����
��  
$�������	�  $��������  ��$������ , �������  �����  �  	���
�  XXI ���� . 8�  
������  	�  �$����
�	��  �
�����������  ��
����  �
�  ����%���	��  ���� , 
����  �����	  �
�����  �������  ��	��  �������		���  ������	���  
���������� . 
8�$����� , �����	��  �����  6�
����� , �  �����  �  $���$
�	���  �
�����  �  
	�
�����  ��
�����  ��
�������  $
������	�-  $��� , �����  �  ��
�	�  �����  
�����	��  �	��	���	���  ����%���	��  ������-  
���� , ��
���&%�-��  �����  
$�����		��  $��������	����&  �  ������������&  �  $���
���������  

������� , ��������		� , $��
�  ����������  �  $�����������  �$�������  
�����������&%�-  ��-	�
����  
�������%���	�� . 
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Abstract 

The data about the current state of broad-leaved forests in Novgorod 
region is cited in this work. 
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	� -��/�  ����" : ������
�����		��  
��� , 8�����������  ��
���� , 
������	�������� , 
��������	��
�	�� , 
�	���
� . 

 
�  8�����������  ��
����  ������
�����		��  
���  $���
���&���  �  

������ -������	��  ���	���  ������  ���$������	�	��  �  ��  �����	�  ����	���  
��
���	�  �	�  ��$�����
�  $�����%�����		�  ���������	��  �������� . 
)�	���  �����	��  ������
�����		�-  
����  $����
����  ����������  
�����
�	�� , $�������
���  ��
����  	���	��  �  $�����������  �	����� . 

�  -���  	����  ������  ��
�  ����
�	�  �������		��  ���$������	�	��  
������
�����		�-  
����  �  8�����������  ��
���� , $
�%���  ������-  �  
��
��  ������
���  ���
�  3600�� . +��$������	�	��  ����
�		�-  ��������  
������
�����		�-  
����  ��
�  ��$�����
�	�  �  
�	���
�	��  
����	�����	���  8�����������  ��
���� . 8����
��  $�������
�	�  
������
�����		��  
���  �  �
���	� -��
-������  
�	���
�	��  ������ , �  
��
-������ , 8��	� -����	����  �  *���
���	����  
�	���
��- . �  
����
�����  $������		�-  ���
�����	��  $���
�����  ��

���	��������  
���$������	�	��  ������
�����		�-  
����  $�  ��
�����  $���������	�� : 
$����		�� , ��
�	����  �  $
����	�� . *����		��  ������
�����		��  
���  
��
�&���  	����
��  $�������
�		��  ����������  (77,6% ��  ��%��  $
�%��� ). 
=��  �  ��	��	��  �������  �  �������  ��
��  ����  �����������  �  �������  
	������	�� . .�
�	  ��
�������  �������		����  -��������������  ��
��  
�
��	��  $����	��  ��������  ������
�����		�-  
���� , $���������&�  
���	� , �
�� , �
�	  �  ������-  �  -�����  ���	�����		�-  ��
����-  
$���������	�� . *
�%���  
����  	�  $
�����  ������
���  6,8% ��  $
�%���  
������
�����		�-  
����  �  8�����������  ��
���� . =��  $�����%�����		�  

�$	��� . �  ������������  �  ����	�	�	� -

������������  $��-���� , 	���  
��
�  ����
�	�  24 �������
�	�-  ����������  ������
�����		�-  
����  �  
�������  11 ��$��  
��� .  �$��	����  ��������		���  �����	��
�	��  
������
�����		�-  
����  ��������	�  �������  ��  $�
	���  �  ��$�  
��� . �  
��
����-  $����  ���  ��$��	�  �����	��
�����  �  	������	��-  �  $�
	����  
0,5-0,6 �  ���
��	��  ��$�  
���  (���
�		����  ����	���  �  ���$	���  $�������  
1,1-1,7 ��� . ��� ./�� ). 8��
&������  �	���	��  ���
�		����  ��������  
$�������  �  ���
���	���  $�
	���  	������	��  ��  0,7, �  �����  �  ��
��  
�
��	��  �����	� -����
�	��  ��$�  $����		�-  ������ . �  �������-  ��
�	�  
��
�������  �������		����  �������
�	��  ���
�		����  ����	���  �  
���$	���  $�������  (��  2 ��� . ��� ./�� ) 	��
&������  �  	����
��  �������  
�����	� -������	��  ��$�  
���  $��  $�
	���  	������	��  0,7. 8�����  
���
�		����  �����	��
�	��  ����  ������	�  �  ���
�����		�-  �������-  
$
����	�-  ������ . 

4�����
�����		��  
���  �  8�����������  ��
����  ���&�  ������&  
$�������-��		�&  ��		���� . ����
�		��  $�  ����
������  $�
���-  
���
�����	��  	�  $���	�-  $
�%���-  �$����  �����-  ���������-  �����	��  
��������  256 �����  (23% 

�������������  ���	��������  �����	� ), �  ���  
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���
�  43 �����-  �  �-��	����-  ���� . .  ��������  ������  ������  	�  ��	���  
�����	��  $�������-��		���  $���	���
� , ���������		���  �  �������������  
�	���	��  ������
�����		�-  
����  	�  ����������  8�����������  ��
����  
����
�	�  12 ������  – $����	����  $������  �����	�
�	���  �	���	�� . !
�  
$�����	��  ������������  �  ��-��	�	��  ������
�����		�-  
����  
	���-�����  ���
�����  �-  ��
&  �  
���$�������  $
�%���  �����	� . .  ����  
��
�&  $���
�����  ���$
���  
���-��������		�-  �  $�������-��		�-  
����$������ , �$��������&%�-  ������	��
�	�&  $
�%����  
������
�����		�-  
����  �  8�����������  ��
���� . 
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	� -��/�  ����" : ���������  	������	�� , ��
��	�  ������ , 


�	������ .  
 
(��������  	������	��  ������
�&�  ���	����&  �����  

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

�����	��  ���������  
���
���������  ��%���  ������ . )����		�  ������  	���-��������  ��
�	�-  
	������	�� , ��
���&%�-  	�������	�  �������  �$������  �������%��	�-  

�	���� , ��
���  ������������
�� , �  ��
�-  ����	�- , $����-  �  
���$����- . 
!
�  	����
��  $�
	���  ��$�
	�	��  ����-  
�	����  ��
�	��  	������	��  �  
��������-  $������-  ��
�	�  	�-�������  �  -������  ������	�� , �������  �  
���&  �������  �������  ��  �	���-  �����������-  �  ����������-  
������� . 
8����
��  �����	��	�  �  ��
����-  ������  ����	��  ����
���	��  
������  �  
������  ������	�-  $���� . �  	�����%��  �����  �
�  ������  �  ����	���  
$�����	���  �  ��
�����  -��������  ��$�
���&���  �������		�� , 
�������

�����	��  �  ����$��	��  �
�  ������&%��  �����  $�������� . 
8����  ��
�&  ��
�  �����	��  �-  
�	�����	��  �����	����  $�  ��	���	�&  �  
��	��	��  ���������
��  ��
��	��  ������  
�$�  ��
��
���	��  �  ��	�����  
�����	�  ����	���		��� , ���  ������	�  $����
��  �����������  �������  
�

�����	�-  ��%��	�-  ����$������ . 

�  
��������	�-  ��
����-  	���  ��
�  $������	�  ��$���	��  
���
���������  �

�����	����  �����	�����		�-  
�	������� : *������ , 
*������� , 3�
���	 , .��� , '�$�� , +�����
  (�
�  �  ��%���  ��	��	�-  
������	�-  $����  �  ��������-  	������	��-  ��  ��
��	��  ������ , 
���������-  ������  �������  ���  Phillosticta tiliae, Cytospora ambiens, 
Diplodina truncata. "�	���
�  – ��
����� , ����%�		��  	�  �����  ���  
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�����
�	��  
�	������� . �  ��������  ���
�	�  ���
�  
�	����
 . �  �����-  
���$�����	��  ��  ��
�	�  ����	�����  ��	��	������  $��$������ , �������  
	����
��  �

�����	�  $����
�&�  ����  ��
�	��  ���������
��  ����
���	�� . 
���  $��������  ���
�  �  ��	��	������-  $�  �������&%���  ��%�����  ��  
0,002 ��  1,25% �  ��������  ��
������������������  $�����
�	��  ����� . 

+���
�����  ��$���	��  $�����
� , ���  	�  ���  $��$�����  ��
���&�  
�������  
�	�����	��  �����	����&  $�  ��	���	�&  �  ���������
��  
����
���	��  ������ . 8����
����  �

���  ��
  $�
���	  �  �����	��  �  
$��$�������  .���  (�������&%��  ��%�����  – ��
�	���	���
 ), *������  
($�������	���
 , ������	���
 ) �  3�
���	  (������	���
 , ��������	�
 , 
�$��������	 ). =��  $��$�����  ����  �  ��	���
�	�-  ��	��	������-  ����
�  
$�
	����&  $�������  ����  ������  Cytospora ambiens �  Diplodina truncat" . 

Phillosticta tiliae, �������  ��������  $��	�������  ������  �  
������  

�$� , �����
��  ��
��  �������� . .
����  ����  ��
�	��  �����  ���������
�  
	��
&��
��  $��  ��	��	������-  0,002 �  0,01% ����-  
�	������� , ���  
3�
���	  �  *������ . .���  ����  $�
	����&  $������������  ��������  �����  
��
���  �  �������
�	��  ��	��	������  1,25%. 

'�$��  (�������&%��  ��%�����  – $��	��	���
 ) �  �������
�	��  
��	��	������  �	���
  ��������  $�����	��  �  $���  ��� . '����  $��$�����  ���  
*�������  (�������&%��  ��%�����  – $��$������� -�����-
���� ) �  +�����
  
(�
�  (��
�	����� , ��	����� ) $����������  	�  $��
��
�  	�  ����  
���
������-  ���������
��  ����  �  ����-  ������-  ��	��	������- .  

'����  ������� , -���������  $��$�����  3�
���	 , *������  �  .���  
$�����
�  ������&  �

�����	����  $�����  ��������-  $�����	��  �  �����  
����  ������	����	�  �
�  ��
�	����-  ���
�����	��  �-  �

�����	����  �  
$�
���-  ��
����- . 

 
FUNGICIDAL ACTIVITY OF MODERN PESTICIDES TOWARDS 

CAUSATIVE BRANCH TREE SPECIES IN URBAN TREES 
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Key words: Urban plantings, disease branches, fungicides. 
 
Urban plantations are main part of urbanized landscape, being an affective 

means of town ecological protection. The necessity of plantation, having an 
unusual spectrum of the environment protection functions, is very important 
near motorways, residential areas, parks and recreational forests. To fulfill their 
functions in full plantations in city areas should be in good condition, which 
depends on many abiotic and biotic factors. Fungus diseases of leaves and wood 
species branches do more harm in urban conditions. Nowadays an agriculture 
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modern, high-performance and environmental safe pesticides are used to 
struggle against fungus pathogens. Our purpose was to study their fungicidal 
activity with respect to the main disease agents of tillet (Tilia parvifolia) and 
horse chestnut (Aesculus hippocastanum) branches, that possibly allows to work 
out the system of affective protective measures. 

In vitro we carried out tests of biological effectiveness of combined 
fungicides: Prozaro, Previcur, Falcon, Scor, Topaz, Ridomil Gold to protect the 
main wood species in urban plantations from branches diseases, caused by such 
funguses as Phillosticta tiliae, Cytospora ambiens, Diplodina truncata. Test 
specimen – cultures grown in medium without fungicides. Fundazol was taken 
as a standard. Within the experiment we are to identify the concentration of 
preparations which most effectively suppress the colony growth of diseases 
agents. All the pesticides were taken in concentration on reactant from 0,002 to 
0,25 % in solution of maltextractagar nutrient medium. 

According to the test results not all the preparations have high fungicidal 
activity with respect to disease agents of branches. The greatest effect was 
obtained in option with such preparations as Scor (reactant – diphenoconazol), 
Prozaro (Protioconazol, tebuconazol) and Falcon (tebuconazol, triadimenol, 
spiroxamin). This preparations even in minimum concentration were able to 
completely suppress the growth of fungus such as Cytospora ambiens and 
Diplodina truncata.  

Phillosticta tiliae, causing branches and leaves spottings of tillet, appeared 
to be more stable. The slow colony growth of this agent was observed with 
concentrations of 0,002 and 0,01% of such fungicides as Falcon and Prozaro. 
Scor was able to prevent the growth of fungus only with maximum 
concentration of 1,25%.  

Topaz (reactant – Pernconazol) with maximum concentration has reduced 
the growth of pathogens in five times. Such preparations as Previcur (reactant – 
propamocarb-hydrochloride) and Ridomil Gold (mephenoxan, mancoceb) 
practically hasn’t influenced the growth of tested agents even with the highest 
concentrations.  

Thus chemical preparations such as Falcon, Prozaro and Scor has shown 
high effectiveness against examined pathogens and can be recommended for 
further research of their effectiveness in the field environment.  
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	� -��/�  ����" : �-� , 
����	��� , $�����
�� , ���������������  
����	�������  ��
���� , ����
�����	� . 

 
�  
�����		��	�-  ����%�����-  ����
�����	�  �-�  �  
����	���  

������&�  �$
��	��  �����  	�$����		��  $�����  (/8* ) � , ������  
��	��	��  ���$�	�	���  $�����
�� , $�������
�&�  ���	��  �����	��  
�
���	���  $���	��  �
�  �����	��  �  ���������	����� . �  ����  $
�	�  ������  
�	���	��  $����������  	����
��  
���
�	��  
������  – ���������������  
����	�������  ��%�����  (�)� ), �������  ��$�
	���  
�����	��������& , 
$�����		�&  �  ���	�$���	�&  
�	���� . ��
�������  �����		�����  
$����		���  $��
�
�  �  	�
����  ���	��  ����
��� , �	�����
�	��  �����  �)�  
��������  �  $����-	���	��  ������  ��  	����	�-  ��������� . *����
���  �)�  
��
�����  ���	��  ���-��	��  �����&  �&�����  ��
�����  �����	��  �  ���  $�
�-  
����	�  	���-����� , �����		�  $��  $���	���������  ����	�	��  �
����� .  

)����  ��������  $������
��  �  $����	�  �����	��  �����  .���	��  
.�����  (;�	���
�	��  =��	��� ). �  7 ��$�-  
�����		��	����  ��
�  �����  
��	��	��  ����	�	��  ��-��� -
����	�������  ����� : Aulacomnium 
turgidum, Hylocomium splendens, Pleurozium schreberi, Sphagnum fuscum, 
Cetraria islandica, Cladina rangiferina, Cladina stellaris �  $�����
�� , 
�
��������		��  ��� . �  ������		�-  ��	�
���-  (20×20 ��  �  3 
$�����	����- ) ����
�
���  ����� , �����  (�������� , 	�  ��-��	�����  
���
�
���������  �����	�� ) �����  �-��  �  $�����
�� . 1	�
��  �������	��  C 
�  N $������
�  	�  �
���	�	��  �	�
�������  Elementar Vario CNS 
((����	�� ). .������	��  �)�  �  �������-  �$����
�
���  �  ���	�-  
���������-  $�  ������  '&��	�  �  ����
������  (*�������	  �  �� ., 2002). 

����������  ���
����  �  �������	��  . ���  �  
�����	������&%��  
�����  �-��  �����
���  	��	�����
�	�  – 46-47%. �  ���	�-  
����	����  
��	��	������  .  	����
���  	���  – 43-44%. .������	��  N ��  �-�-  
�������
�  0.5-0.8%, �  �  
����	���-  0.2-0.3%. �  ��������  (����� ) �����  
�-��  �������	��  .  ����	�����  �
��� , �����  ���  �������	��  N �	�������  �  
1.1-1.3 ���� . 8����
��  -�����  ����������  �
�  ���
���	��  �����  �-��  
��
�����  Sph. fuscum, �  ��������  �	���	��  . /N �  �����  �����  ���������  112. 
.������	��  �)�  �  ����
���		�-  $�����
��-  �  �
��	���-  ����%�����-  
������
���  �����  2.1 ��  � -1, ���  �  1.7-1.9 ����  	��� , $�  ����	�	�&  �  
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�	����	���  ������������ . "����  ���� , �
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	�����  �������	��  �)�  �  �  �����  ����� , ���  �����  �����  �$����
���  ���  
��	����  ��%�
�����	��  �  ��������  �  $�����
�� .  

8����
����  �������	���  �)�  (14.8 ��  � -1) �����  ��
�	�-  �-��  
��
�������  P. schreberi, ���  �  1.5 ����  ��
��� , $�  ����	�	�&  �  �������  
������ . 8�������  	�  ��� , $�����
��  	�  ���
���&���  $�  �������	�&  �)� . 
)�	���  ���
��	����  ����������  ��  $�����
��  P. schreberi �  1.2 ����  ���� , 
���  $���$�
�����  ��
����  �������	��  ����	������-  ���
�� . 



 

- 353 - 

.����  �����		�-  
����	����  	����	����  �������	��  �)�  
-�������	�  �
�  Cl. stellaris, ���  �	�  ������
���  1.4 ��  � -1, �  ��  �����  ���  �  
Cl. rangiferina �  C. islandica 3.1 �  2.7 ��  � -1, �����������		� . )�	���  
$�����
��  $��  Cl. stellaris -����������&���  �������
�	��  �������	���  
�)�  5 ��  � -1 (�  1.5 ����  ���� , ���  �  �����-  ����� ), ���  $���$�
�����  
��
���&  ��������  ���
���	��  �������
�	���  �������
� , 	�������  	�  
�����  �������  ����	���	��  C/N ���	���  319. 
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ORGANIC MATTER CONTENT AND ITS WATER-SOLUBLE 

FRACTION IN MOSS-LICHEN ASSOCIATION OF PERMAFROST 
ZONE 

 
Tokareva I.V., Prokushkin A.S. 
V.N. Sukachev Institute of Forest SB RAS, Krasnoyarsk, Russia. 
E-mail: gavrilenko@ksc.krasn.ru. 

 
Key words: mosses, lichens, litter, water-soluble organic carbon, 

permafrost zone. 
 
In larch ecosystem of permafrost zone mosses and lichens form 

continuous layer and, being a major component of litter production, represent 
the important source of nutrients for higher plants and microorganisms. In this 
case labile fraction – water-soluble organic matter (WSOM) is the most 
important, that plays phitocenotic, soil and transport role. Moreover the 
substantial part of WSOM can be lost from terrestrial ecosystems in rivers due 
to a soil features and presence of continuous permafrost. Since the loss of 
WSOM is an important component of carbon budget in these environments the 
analysis of its pools is essential, especially in the view of global climate change.  

The research has been conducted within the subzone of northern taiga of 
Central Siberia (Central Evenkia). The dominant species of moss-lichen layer 
(Aulacomnium turgidum, Hylocomium splendens, Pleurozium schreberi, 
Sphagnum fuscum, Cetraria islandica, Cladina rangiferina and Cladina 
stellaris) and litters formed beneath have been collected in mid-summer season 
(July) in 7 larch stands. In 3 replicate monoliths (20×20 cm) the live, brown 
(with remained morphology) parts of moss and lichens and litter have been 
separated. 

Organic carbon and nitrogen content in samples was determined by 
element analyzer (Elementar Analysensysteme GmbH, Germany). WSOM 
content was measured in water extracts by the method of I.V. Tyurin in 
modification (Prokushkin et al., 2002). 
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The study has showed that live part of mosses has little inter-species 
differences in carbon content – 46-47%. In lichens carbon concentrations were 
slightly lower – 43-44%. Nitrogen content in live tissues was in the range of 0.5-
0.8% in mosses and 0.2-0.3% in lichens. In the brown dead part of mosses and 
lichens the carbon content changed insignificantly, while nitrogen has been 
reduced in 1.1-1.3 times. Sph. fuscum demonstrated lowest quality for 
decomposition, as C/N value in brown part was 112. WSOM content in 
sphagnum peaty litter was 2.1 mg g-1 that was lower in 1.7-1.9 time as compared 
with green moss litters. Similarly the live part of Sphagnum contained lower 
WSOM concentrations that also can determine it’s less downward transport to 
the litter layer.  

Among green mosses P. schreberi contained highest WSOM content 
(14.8 mg g-1), that is 1.5 times higher compared with other analyzed species of 
bryophytes. Despite this, the litter of different species of mosses did not differ in 
WSOM content. However, the extracts of litter beneath P. schreberi were more 
acidic, implying higher content of organic acids.  

Among lichens Cl. stellaris is characterized by the lowest WSOM 
content, where it was 1.4 mg g-1. Cl. rangiferina and C. islandica contained 3.1 
and 2.7 mg g-1, respectively. However, the litter formed beneath Cl. stellaris was 
characterized by highest WSOM content 5 mg g-1, or 1.5 times higher than in 
other lichen species. These findings imply a greater rate of decomposition of 
organic material, despite the highest C/N ratio (319). 

Thus, the basic sources of WEOM among dominant species of moss-
lichen layer in larch stands of permafrost zone were identified. 
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The work aimed at estimation the dynamics of vitality of wood vegetation 

components under air pollution by pulp and paper industry emissions. The 
majority of pollutants were oxides of sulfur, nitrogen, sulfur-organic 
compounds, and alkaline dust. The studies were conducted in pine forests of 
Pinetum fruticulosum type situated along the pollution gradient. Trees stands 
were tested on permanent sample plots. Soil vegetation cover was studied by a 
method of registration plots 50 x 0.5 m x 0.5 m. 

Monitoring, started in 1998, has shown a dynamically changing state of 
pine forests under aerotechnogenic pollution. The influence of air pollution by 
pulp & paper emissions results in slightly damages of stands. From 1998 to 2009 
vital state of tree stands became undamaged. For the study period, pine trees in 
stands at both background and test plots decreased in number. But, this decrease 
in the impact zone is 50% as more and lowers the volume increment by a factor 
of 1.8. Undergrowth is dominated by healthy spruce trees. Pine and birch in 
undergrowth dies at different development stages. Compared to 1998, safety and 
condition of pine undergrowth has deteriorated by 2 times, participation of 
healthy spruce undergrowth increased by 2. At far distance from source of the 
atmospheric pollution vital status (especially discoloration) of tree stands, 
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undergrowth, and ground vegetation cover were improved. For the period of 
researches in the impact zone amount of discharges was decreased. In 
connection with it, vital status of tree stands, spruce undergrowth were 
improved. Tree tops damaging and wood volume deterioration was detected. It 
is possible to use above mentioned parameters as indicators of an ecological 
condition. Results allow modeling and predictions to forest management. 
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ENVIRONMENTAL AND RESOURCE-SAVING RECOVERY 
TECHNOLOGIES OF SPECIALLY PROTECTED NATURAL 

TERRITORY OF MOSCOW 
 
Fedoseeva O.S., Teodoronsky V.S. 
Moscow State Forest University, Russia. 
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Key words: Environmental and resource landscaping PAS need for new 

approaches and new regulation. 
 
Environmental and resource-saving technologies of recovery of territories 

provide a range of activities aimed at conservation of these valuable objects, and 
their recovery. Here there is place for fundamentally different approaches to 
decision of this problem. But for any of the methods it is necessary to 
understand what this territory experiences in the present conditions.  

Studies are conducted in the following PAS: natural reserve "River valley 
Setun", "river valley Schodnja in Kurkino", "Vorobevi gori" and landscape 
reservation "river valley Lihoborka".  

To date, there are not single approach to the improvement of these 
territories, and system of forecasting qualitative results.  
There is a problem of control of projects at various stages: stage of design, 
implementation, maintenance. There is a need to predict the result. This may 
require a new approach in shaping the terms of reference for designers. 
Improving the outdated concepts can not lead to an optimization system.  

The new zoning and planning ahead are needed for some territories. 
Forward planning will give priorities, sequence and scope of the work during the 
portion financing of territories. Should be refined selection criteria of the design 
area in the process of forward planning. Deliberately limited territory will 
require a detailed constructive approach.  

The norms and standards are determined by man, and may change as the 
using of territory is changing during the technological progress. New rules must 
be flexible to take into account specific conditions in which they apply. With 
help of comprehensive multifactorial study of territories can predict the 
acceptability of existing rules in modern conditions. This forecast, in turn, 
contributes to the theoretical knowledge in the field of standardization and 
engineering.  

Conclusion: to date there are not full decision of the problem of ecological 
and resource-saving improvement of protected areas in Moscow city. It is 
Necessary to create a system to stress load on the territory, on its flora and fauna 
would have been kept to a minimum. One solution is the need to use the 
materials of complex multivariate analysis, the complex conceptual and 
engineering solutions that minimize the load. To do this we need a new rationing 
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system, the use of innovative engineering solutions to all phases of design 
techniques used to monitoring compliance with environmental improvement and 
resource-saving features. 
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Baevsky Altai forestry management of forests located in the sowing-ro-

western part of the Altai Territory in Baevsky, Zavialov-tion and 
Tyumentsevsskogo administrative districts. 

In agroforestry territorial zoning, located zhenie forest forestry attributed 
to the forest steppe zone of Western Siberia (Krylov, 1958). Forests forestry 
represents prairie groves and some tape of boron in the south of the Ob-Irtysh 
interfluve.  

On the territory of forestry there are two main groups of soils: soil pinery 
parts and soil kolochnyh forests. Borovs soils formed on sand and sandy loam, 
clayey loam to a previously under-advantages vennogo influence podzolic and 
sod-forming processes and soil moisture regime, characterized by dryness of the 
upper horizon and Negley bokogo groundwater. Formation of forest soil took 
place in conditions of dry, continental climate and lack of heat, which is 
reflected in the structure of the soil. Soils pinery parts have slabovy the 
reflection differentiated horizons podzolization. So on the plains and small 
hillocks, where the underground water lies relatively deep, soils have a weakly 
developed profile. In the lower parts of the low groundwater table that secrete 
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mineral-WIDE salt, staining occurs in the lower horizons of wet-rusty ocher 
color, while the upper horizons and podzolic soils unpainted, lack of moisture.  

Spatial distribution of soil depends on several factors, key of which is a 
relief, groundwater depth and the presence of vegetation. Thus, at high convex 
forms of relief are formed undeveloped and underdeveloped soils. On the flat-
and polo-gih slopes are sandy soils with weakly podzolization Lebanon. At low 
convex surfaces is dominated by soils with obvious signs of podzolization, often 
slightly argillaceous.On the lower slopes and flat depressions podzolovidnye 
sandy soils dominate. The lower parts of gentle slopes that bordered the west-
tion, are usually occupied by podzolovidnymi soils temporary excess moisture. 
On the periphery of forests in the transition to the meadow-chestnut and 
especially to the meadow chestnut soils, there are spots of salt-marsh.  

Soils kolochnyh forests are mainly sod gray forest slaboosolodelymi with 
signs podzolization soils, sugli-grained and loam on the granulometric 
composition. Solodized soil are usually confined to the cavities. Sites occupied 
by groves for-Padina often happens, swamped as the aquifer is very close to the 
surface. Parent rocks, on which gray forest soils are formed have a loamy or 
heavy-particle size. 
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Forest nursery Novichihinskogo forest is located at a distance of 360 m 
from the edge of boron on fallow land belonging to the village administration. 
The area of the kennel is 1,2 hectares. It is organized to grow feedstock material 
for the needs of forestry in the creation of forest cultures in the SFR and green 
area of human settlements.  

In 2004, the experts of soil-chemical department of the Altai Center for 
Forest Protection were conducted soil-agrochemical survey. According to 
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geomorphological zoning the kennel territory refers to the southwestern part of 
the Kulunda lowlands and along the forest zoning to Karasuk-Kulunda 
solenoozernomu steppe district.  

The process of soil formation in forestry are the two on-boards. In the 
hilly tracts of sand it goes in the direction of sod-podzolic process with the 
formation of Borovykh sod-podzolic sandy soils and steppe lowland areas - the 
type of zonal semi-steppe to the formation of brown sandy soil and loamy grain 
texture.  

In areas adjacent to forest, soil steppes gradually turn to the sand. The 
width of the transition bands sometimes reaches 2 - 3 km. Here the soil 
educational process takes place under the influence of two plant formations they 
are forests and steppes. The soils of the surrounding steppes are dark brown and 
light chestnut and some southern areas are black earth. The soil of the nursery 
may identify as a light-brown, medium-sandy-loamy. By grain parameter soil 
composition is sandy loam throughout the profile. 

Observed soil humus by the degree of security is very low, humus content 
is 1.27%. There is a sharp decline of the humus content down the profile. The 
degree of security of mobile phosphorus in the humus hori-umbrella is 20,0 
mg/100 g of soil, the degree of security of mobile potassium is low - 5.4 mg/100 
g of soil.  

By a slight solid residue, we can say that the soil is nonsaline. In the 
humus layer the soil solution reaction is weak acidic - pH 5.20 sol. 

Growing conditions of the soils are suitable for growing conifers, but its 
operation is possible when a number of agro-chemical activities, first of all, the 
increasing of humus content in the arable horizon. 
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In order to investigate the effect of pollarding on physicochemical 

properties of soil, 3 regions in Baneh County were selected. These regions were 



 

- 363 - 

consisting of Shouye, Buin and Yaqub abad. The study area was parts of 
pollarded forest areas in Kurdistan province. For pollarding, each forest area 
was divided among several local people. Then, each parcel (each part) was 
named as « Gala-jar of Mr. X ». Each Gala-jar was divided into 3 parts, each 
part called a « Shan », with approximately equal production amounts. In every 
3-year intervals one of these Shans is pollarded. Because of the existence of 
cemetery in a part of forest in Baneh County, pollarding was not performed 
there. This part in study area was selected for instance treatment. These 
treatments of pollarding were performed by local people, to this reason we do 
not hand in the perform treatment in the research area, inside of Shan, six soil 
samples in 0-30 cm depth were obtained. Analyses of samples were 
implemented in soil laboratory. Analyzed parameters consist of, carbon, 
nitrogen and phosphorous. Pollarding process decrease amount of Carbon and 
Nitrogen however did not change Phosphorous of soil. Most concentration of 
phosphorus was measured in pollarded area of Shouye (29.87 ppm). Most 
concentration of nitrogen and carbon was measured in non-pollarded area of 
Shouye. 

In three areas, amount of soil carbon in non-pollarded treatment was more 
than pollarded treatment. 
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Abstract 

The information about eco-phytocenotic features of rare species of 
Pulmonaria mollis habitat in Belovezhskaya Pushcha was presented. 
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Monitoring has been widely used for studying natural phenomena; 

however, it has some weaknesses. The user has to perform monitoring during 
long times; it is a hard task specifically when the study area is located far; and it 
is expensive. Therefore, scientists have been looking for new alternatives to use 
in order to facilitate monitoring natural processes in remote areas. Analog and 
digital sensors, as appropriate tools, have been used for various aspects of 
hydrological studies and environmental engineering during the last decades in 
remote forest areas (Vivoni and Camilli, 2003; Hart and Martinez, 2006; 
Freiberger et al., 2007); however, few studies have applied sensors for runoff 
generating areas monitoring in watersheds. Zollweg (1996) successfully 
designed and tested a non-automated saturation sensor applicable for delineation 
of surface saturation areas in variable source area studies. Srinivasan et al. (2000 
and 2002) automated the sensors designed by Zollweg (1996) and successfully 
calibrated and validated them for the purpose of identification of runoff 
generating areas in a 26-ha watershed in east-central Pennsylvania. Chaubey et 
al. (2006) and Leh et al. (2008) successfully used automated surface and 
subsurface sensors designed by Srinivasan et al. (2000 and 2002) for 
identification of critical source areas of a 1250-ha watershed in Arkansas. Sen et 
al. (2008) have recently used a paired surface and subsurface runoff sensors to 
delineate variable source areas in a small pasture watershed in Alabama. The 
above-mentioned sensors do not have the capability of measuring the depth of 
surface runoff over different time intervals to be able to monitor the variability 
of flow with time at various points of the watersheds. Therefore, alternative 
approaches are needed to study the spatial and temporal variability of hydrologic 
response of variable source areas in the remote watersheds. Recent advances in 
computer technology, wireless communications, and digital electronics have 
enabled the development of Wireless Sensor Network (WSN) (Akyildiz et al., 
2002). This research attempts to design a new wireless sensor network that is 
well-engineered, cost-effective, easily-deployed, stable, robust, and attractive. 
The system is able to measure the depth of surface runoff and soil water content 
at different time scales at various points of watersheds for monitoring and 
mapping of the variable source areas in space and time, as well as the 
identification of dominant runoff generation mechanism in different seasons of 
the year. The system is also able to reduce the number of site visits and produce 
accurate and valuable output data. The designed system can be further 
developed to hold new sensors for different purposes of natural resources 
monitoring. The system also has the capability of covering larger areas 
specifically forest areas where visiting is hard.  
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  ��	��  ��  $����	  
���-�	��  �����-  $������  $�-��  ���������  Abies sibirica �  $�-��  
��
�����������  Abies balsamea. �  -���  �����	��  	�-����  �����  ���� , 
��	�����
��� , ���  �	  �������  �  ���	�-  ����	�-  �����������  �����	�  �  
��������  $������  �����  $�-��  �����  ��������  �
�  Picea abies. 8���  
	��
&��
���  ���  ������  ��������  ���� , ������	�  
�	�
���������  
��� , 
���
�	�  ������  ��  ��$��	��  ���
����������  �  �$����	����  �

�����	�  
����	�������  �  	����  �����	� , ���  $�������������  	���	�����	���  
	�-������  �����  ����  �  �  2008 � . '�� , 6 ���  2008� . �  $����  �������  ��
�  
��-��
������  (*���
�����  ����	 ) 	��
&��
���  �����	��  ����
�	��  
������  $�-��  ���������  �  ���-�	��  �������� . �  �&
�  ����  ��  ����  P. 
proximus ��
  �����	  �  ���		�&  
������  �  ������	����-  � . 6����� . +�	��  
P. proximus ��
  	����	  �  #�	�	��������  ��
����  ��
���  
��
��	������	���  $�
��	�  	�  �
�  ������  �  ������  ��
�	�������	��  
�����  Hylurgops longipilis (��	��
����� , *�$������ , 2000), �  ��
�  
���
�	�  $���$�
���	��  �  ������	��  ������ .  

*�  ����%�	�&  +����������  ;�	���  ,�%���  
���  �  2009 ����  $��  
$������	��  
���$���
���������  ��������  �  "���	�������  ����  
��	�����	�  �����  ���������  ����	���	��  ����
�����  �������
�  – 
$�
����
�  ��
�$�-������  (Polygraphus proximus Bland.) 	�  ��%��  $
�%���  
1952,6 �� . )�	��	��  ��������  $������  �����  �  "���	�������  ����  
��
�
���  $�-��  ��������� .  

2�������		��  ����
  �����  ����  �-��������  ��
����  ���$������	�	��  
��
�	�������	�-  $�-� , ��
&��� , 9����������  �  *���������  ���� , 
.�-�
�	 , "���
�����  ������� , "���& , >$�	�& , ������ -������	��  "���� . 
/��  $���������  �  ��	��	��  $�-��  ��
�����&  (Abies nephrolepis) �  $�-��  
��
�	�
���	�&  (A. holophylla), �����  A. manesii,  � . firma., ������	  	�  
���������  ��������  ���	�  Pinus koraiensis �  �����-  ���	�- , 	�  �
� , 

�����		���  �  ����� . 9��������		��  �	���	��  �����  ��
���  ���  ������	��  
�������
�  $�-�� , $���
����  	�  ��
��
�		�-  �  ���-�&%�-  �������- , 
	������		�-  
����������
�- , �  
���-  ��
��
�		�-  $������� , ���	��  
�
����  ������  (Monochamus urussovi Fisch.) �  
���
����� . 
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�  	���-  ����	�-  �����	��  ��
�  �����	�  ���
���������  
�����		����  ���� . 8�  $���
���	�  �����������  �  �
������������  

�������� , �
��&%���  	�  ���
�		����  $�$�
���� , ��
�  �����	�  
�	����
���  (������	�  Thanasimus substriatus Gebl., Rhizophagus puncticollis 
Sahlb., Silvanus bidentatus F., Cosmophorus klugii Ratz.).  .�-��	�����  
������	����  ����
�	��  ����	��  �  	�
�����  $��-���%�-  �
�  	���  
�
����������-  �  ���
��������-  ��
���� , �  �������  �	  �����  
����	������� , ��$��	�  �������  �  �����  ��	��  ��  $����	  ���-�	��  
-���	�-  
���� . 

 
NEW-OBTAINED FAR-EAST BARK BEETLE SPECIES 

(POLYGRAPHUS PROXIMUS BLAND.) IN MOSCOW REGION AS AN 
EXAMPLE OF INSECT INVASION 

 
Chilahsaeva � .� .1, Zhelezova S.V.2 
1Museum of Zoology, Moscow, 
2Russian State Agrarian University – Moscow Agricultural Academy named 
after K.A. Timiryazev, Moscow, Russia. 
E-mail: kchilahsaeva@yandex.ru, soferrum@mail.ru. 
 

Key words: beetles, bark beetles, Moscow Region, insect invasion. 
 
The problem of insect invasion is very real in Russia. Insects can be 

carried both from other counties and far regions of Russia. Some insect species 
from the far Russian regions are native to our country, but they can be 
dangerous when they migrate to other regions.  

The bark beetle Polygraphus proximus Bland. from the Russian Far East 
was first found in the Moscow region in 2006. The spread of this species 
together with other unfavourable factors led to the dying of Silver fir trees 
(Abies sibirica and Abies balsamea). Under more detailed survey this kind of 
beetle was detected in some spots in the region. Polygraphus proximus can use 
spruce trees (Picea abies) as nutrition as well. During our investigation all 
developmental stages of this beetle were observed. It can be concluded that 
Polygraphus proximus has successfully acclimatizated and is fully naturalized in 
our region. Our results were confirmed in 2008. We observed new cases of 
Silver firs dying on the 6st of May 2008 at the park of Mikhaylovskoye, Podolsk 
district of Moscow region. In July 2008 P. proximus was collected in window 
traps near Bykovo (Ramensky district of Moscow region). Before our research, 
P. proximus and another Far-East bark beetle Hylurgops longipilis were 
discovered in the Leningrad region on spruce trees near a railway 
(Mandelshtam, Popovitchev, 2000). It was assumed that these two species were 
carried by railway.  
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According to the Russian Centre of Forest Protection in 2009 the center of 
damage of this insect-pest was located in Krasnoyarsky Kray. Polygraphus 
proximus Bland. was spread over an area of 1952,6 ha.  

The main nutrition for this beetle in Krasnoyarsky Kray was Silver fir 
(Abies sibirica). Natural areal of P. proximus covers the area of Far-East firs 
distribution. It includes Chabarovsky and Primorsky Kray, Sakhalin, Kurilskiye 
Islands, Korea, Japan and north-east China. In these places P. proximus feeds on 
some kinds of Silver fir: Abies nephrolepis, A. holophylla, A. manesii,  � . firma.. 
Sometime (but seldom) P. proximus uses other conifer species as nutrition (pine 
Pinus koraiensis, larch Larix sp. and other so far). P. proximus is a secondary 
borer; it infests suppressed trees after forest fires and after other pests (for 
example, Capricorn beetles Monochamus urussovi Fisch.).  

The biological specifics of P. proximus in new areas of habitat have been 
poorly studied. The determination of the pest population size in correlation with 
climatic and weather conditions is not researched. There are not enough 
investigations on entomophagous insects, now only Thanasimus substriatus 
Gebl., Rhizophagus puncticollis Sahlb., Silvanus bidentatus F., Cosmophorus 
klugii Ratz. are known. The chance of Polygraphus proximus invading the 
conifer forests under suitable conditions is high, so it can be a serious danger and 
a pest ecology problem for our conifer forests in the middle of Russia.  

 
INVESTIGATION ON INFLUENCE OF AFFORESTATION ON PLAN T 
BIODIVERSITY AND SOME PHYSIC-CHEMICAL PROPERTIES OF  

SOIL (CASE STUDY OF SANANDADJ REGION) 
 
Shabanian N., Zeinivand M., Heydari M. 
University of Kurdistan, Sanandaj, Iran. 
E-mail: N.Shabanian@uok.ac.ir. 
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��	��  ���������		�-  
����  (-���	��  �  ������
�����		��  

$����� ) 	�  �������
�	��  ���	��������  �  -�������������  $���� . 
 
Key word: Conifer, Broad leaved, Biodiversity, Afforestation, SanandajR 

 
Artificial forests can influence both plant biodiversity and soil properties. 

This study mainly aims to determine and compare the status of plant biodiversity 
of ground floor and some physic-chemical properties of soil under influencing 
of plantation with conifer and broad leaved species. Three sites (Conifer, broad 
leaved and non planted site as control) were selected in Sanandaj (Dushan 
region). These sites were Physiographicaly and climatically similar. Systematic 
Random Sampling was used as a method for data gathering. In each site 20 
circular sample plots with 400m2 area were selected as main samples (60 plots 
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totally). 4 microplots (1.5*1.5m) were selected in each plot in order to determine 
the kind and frequency of herbal species. 3 soil samples were selected in center 
of each plot in depth of 0 to 3ocm in order to studying of physic-chemical 
properties of soil under influencing of planted species. The data was analyzed 
applying SPSS and Excel software, using complete randomized design. The 
results showed while the plant biodiversity and frequency on ground floor under 
influence of plantation with broad leaved species was maximum, the evenness 
index was minimum. There was significant deference (D=5%) between all sites 
regarding porosity however there was no deference from point of view other 
physical parameters. More over there were significantly (D=5%) differences 
between most chemical parameters of soil of three sites.  
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A STUDY ON EFFECTS OF IBA AND AGE ON ROOTING OF 
ORIENTAL PLATAN CUTTINGS ( PLATANUS ORIENTALIS) 
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Key words: Platanus orientalis, Cutting, Rooting, IBA hormone, 

Vegetative Propagation. 
 
Oriental plane tree (Platanus orientalis L.) is used widely in our country 

(Iran) in industry, urban forestry, parks and gardens. There are many methods to 
propagation of platan but the vegetative propagation of it by cutting is the best 
way. Form, age and genotype of cuttings and hormone treatments are the 
effective factors for propagation of trees by cuttings. The main aim of this 
research was the study of effects of variant concentration of Indole butyric acid 
(IBA) on rooting of one and two year old cuttings of oriental plane tree and 
suggesting the most suitable and less expensive way to vegetative propagation 
of it. To reaching to this aim were planted 120 cuttings in each treatment (960 
cuttings at all). In order to compare of quantitative and qualitative characters of 
treatments some factors such as percent of survival, number of roots and their 
dry and wet weight, length of tallest root, sum of length of roots, number of 
leaves and their dry and wet weight and length of new branch in each cuttings 
were studied. 20 live seedlings (10 one year and 10 two year old) were selected 
as samples for data gathering. Data were analyzed by SPSS software using 
factorial randomized design (hormone factor in 8 levels and age factor in 2 
levels). The normality of data was tested by kolmogorov-Smirnov test. Using 
two-way ANOVA, Duncan’s multiple test at level of 5% was used to comparing 
of means of treatments. Excel software was used to drawing of histograms and 
figures. The results show that there were significant differences between one and 
two years old cuttings. The two years old cuttings had significantly better status 
in compare to one year old cuttings considering all under studying quantitative 
and qualitative parameters. Treatment 5000ppm IBA had significant difference 
with other hormone treatments and showed the best results compared to other 
treatments regarding quantitative and qualitative characteristics. As the main 
result we can say that two year old cuttings and 5000ppm IBA is most suitable 
treatment to vegetative propagation of oriental plane tree by cutting.  
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��	����	�  ��
  $������	  ���$�����	�  �  ��$�
�����	���  ����	����  
���
���  $��  ����%���	��  ����	���  ���	�������  ������ . ;�
�  ��$���	��  
������
�  �  ��� , �����  �
������  $������������  ����	���  ���	�������  
������  �  ���
�����  ��
�������  ��������		�-  ��
���-  �������� , 
��$�
����  ����	���&  �  
�
�����&  ���
���  �  ���������		��  $����� . 

+���
������  $����	�	��  ����	���-  ��%����  $��  ����%���	��  
����	���  ���	�������  ������  ���
�  �	�����
�	��  �
����	��  ��������  
��
���-  �������� , ���
���	��  �  �������� , �  ������ . .��
��	�  ��		��  ��  
������ , ���	���	��  ��$�
�����	��  ������	��  ��
�	��������  ��
����  
$��
�%�	���  $�����
�	�-  ��%����  �����	���  $��  ��$�
�����	��  
����	����  ���
��� . +���
�����  $�������&� , ���  ����	����  ��%�����  
�������&�  �	�����
�	��  $�
�����
�	��  �

���  	�  ��
���	����  
���$�	�	���  ������ . ������  �  �������  �$��	�-  �����	��  ���
���
���  �  



 

- 373 - 

����	��  	�  30-35 % $�  ����	�	�&  �  ���������  �  �������   ��	���
�	�-  
�����	�� . ��  �����  $�����������		���  $������  �������  ��
�����  ������  
���
���
��  �  11.27 % ��  84.73 %, �  ������  �  10.88 % ��  69.60 %. �  ��  
�����  ���  90 % �$��	�-  �����	��  ������
�  	���-������  ������  ��������  
�  ��	��  $�����������		���  ����	� , ��
���  55 % ��	���
�	�-  �����	��  
�������������
�  ����  ��  ���	����� . 1	�
��  ���	����  �������  ����	���
 , 
���  ���  ���	�  �$��	�-  �����	��  ��
  �	�����
�	�  ���� , ���  ���  ���	�  
��	���
�	�-  �����	�� . :��
�  ���	��  �  ���������  2-4 �� , 4-7 ��  �  ��
��  
���  8 ��  ��
�  $����	��  ����
���� . 

!
�  
��������  �	�
���  	�  �������	��  ����� , 
��
���  �  ��
��  ��
�  
$������	�  
��������	��  ��$���	��  �  ���	����  
������ , �  
��$�
�����	���  ��������  ����	����  ���
���  (��	��	������  20 %, 10 %, 
5%, 0.75 % �  0.5 %). 6�
��  ��%�����		��  ����	�	��  ��
�  ��
��������	�  
�
�  ����� . �  �
����  �$��	�-  �����	��  ���  �������	��  ��
�  ����  �  
����	�	��  �  ��%��  ������  ������� , ���  �  �
����  ��	���
�	�-  �����	�� . 
)�	���  $����	�  �������	��  �����  �����  �$����
�		�&  ��	��	��&  
��������  ��  $����	��  �������	��  
��
��� , �����		�  ��
�  ����  ����  �  
�������	�� , 	��	���  $������&%��  ����	�� . =��  ��	��	���  �����  
	��
&������  ��
��  ��	�  �  �$��	�-  �����	�� .  

.������	��  
��
���  ��������  $���	��  �  �$��	�-   �  ��	���
�	�-  
�����	��  $��  ��
��  �������  ��	��	������  ����	����  ���
��� , 	�  
��%�����		�  ����	�����  $��  ����	�  ��	��	������  0.1 % (F=24.75). 
*����	�  �������	��  ��
��  �
�  ��%��  �����  
������  �$��	���  �����	��  
��
  	��	���  ����  ���  �  ��	���
�	���  �����	�� . �  �����  
�����  
����
�����  ��
�  ������	��� , �����  �������  $����	�����  ����	����  
���
���  ���
  ��	��	�����&  �����  01 % �  1.0 %. 

�  $����  	�  �������  $����	�����  ����	����  ���
���  ���
���	��  
����	��������  ��%�����  $����-����  �������  ���  	�  ��	���
�	�-  ���	�-  
�������- . 6�
��  �������  �	����  ������������  ��������������-  ��������  
$����  �����  ��������� , ���  $������  ��%�
�����	��  �������	��  ������  �  
$����-	���	���  �
��  �	�����
�	�  ���
�		��  �  �$��	��  $���� . 

"����
����  *����	�   �
�  $�������  �����  �����
����  ��  ���-  �
����-  
�����
���  �
����  �
�  �
����  �����		��  �  ����������-  ��������  $����  �  
�	����  �  ��	�����  2008. 1	�
��  �	�������		��  �����
����  �
�  �����  
$���������  �����		�&  �����
���&  �����  �
���	��  $����  �������  �  
�����  ������  ���-  ������ . '���  	�  ��
��  $�����
  $����	��  ����
����  �  
��$�
	�	��� , ���  �����  ��
�	��  �����
����  �
�  ��������  �	����  $�����  
��������  ��	�����  ��
�  �����  $������$�
��	���  �
����  $���� ; �����	  
��
��  	���$
�������  �  �
��  	�  �
���	�  20-40 �� , �  	�  �
���	�  $����  0-20 
��  ����  $������  $��-����  	��	���  ���
�		�� . '���  	�  �������	��  

��
���  $�����
  �����		�&  �����
���&  ��
���  �  ���-	��  �
��  	�  0-20 ��  
�����  �������  �  �	����  �  ��	�����  2008. "����
����  pH ��
�  ��
��  
��%�����		��  	�  �
���	�  $����  �  20-40 ��  ���  ����-	��  �
�� . '��  
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�����	��  �
�  �����
����  ��	���
������  ����
����  �����
��  
$������$�
��	�� . !�		��  �����  $�����
� , ���  ���
���	��  ����	������-  
��%����  �  ��	���
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THE EFFECT OF HUMIC ACID APPLICATION ON POMEGRANATE  

NURSERY PRODUCTION IN NANGARHAR, AFGHANISTAN 
 
Sandor F.  
Roots of Peace, Godollo, Hungary. 
E-mail: francisco@rootsofpeace.org. 
 

Key words: humic acid, pomegranate tree, nursery plants, growing, 
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The efficacy and reliability to use humic substances for increasing crop 

yields have not been widely established in the scientific literature. Yet use of 
these products continues. To answer this question experiment had been 
conducted in the Eastern Region of Afghanistan with humic acid in pomegranate 
nursery production. The aim of the trial had been to increase pomegranate 
cutting survival rate and the number of quality saplings in nursery production 
through humic and fulvic acid application during the growing period. 

The application of humic substances in the pomegranate nursery resulted 
in a significant positive effect for the quality of the sapling increasing both 
diameter and height. The data about yield indicates that reduced fertilizer use is 
balanced by the humic acid through the increase of nutrient uptake by the plant. 
The result shows that humic substances have a significantly positive effect on 
most of the yield components. The height and diameter of the test plants 
increased with an average of 30-35% more than the diameter and height of the 
control plants. During the production period the sapling’s diameter increased 
from 11.27% to 84.73% and in the case of sapling’s height from 10.88% to 
69.60%. While 90% of the test plants achieved the required development stage 
by the end of the production season, only 55% of the control plants could 
qualify under the same standard. The root system analysis established that the 
root weight of the test plants was considerably higher than the root weight of the 
control plants. The number of roots with a diameter of 2-4 mm, 4-7 mm and 
over 8 mm gave similar result. 

The laboratory test with meadow grass, treated with the solution of humic 
acid (20%, 10%, 5%, 0.5% and 0.75% concentration) had been processed for 
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Nitrogen, Phosphorus and Potassium through leaf analysis. The more significant 
difference had been measured for Nitrogen. In case of the test plants this value 
was higher in relation to the total weight of the sample, than the result in case of 
the control plant. However, the nitrogen content percentage shows some 
tendency to be dependent from the percentage of phosphorus content, especially 
if we see the values which are differ more significantly from the average range. 
This tendency can be observed more clearly in case of the test plants.  

The proportion of Phosphorus content did not show any difference at all 
between the treated and control plant population in case of higher humic acid 
concentration, but it shows a significant difference at the 0.1% concentration 
level (F=24.75). The percentage of Potassium for total weight in the test plant 
leaves was slightly higher than in case o the control plants. In summary the best 
results had been achieved when the applied humic acid solution is between 01% 
es 1.0%. 

In the humic acid treated soil the decomposition of the organic matter is 
faster than in case of the control ridges. The higher stability index of the treated 
soil samples also indicates that the leaching process of humus content from 
surface layer is considerable slower in the treated soil.  

The Pearson Correlation for simple correlation test resulted in all cases as 
weak or slightly moderate correlation for the test of soil samples in January and 
September 2008. The Multiple Correlation analysis for Nitrogen indicates 
moderate correlation between the soil depth of the same sample and between the 
two test’s dates. The test for Potassium showed similar result with the addition 
that the strongest correlation for the January vs. September sample was between 
the opposite soil dept layers indicated that the Potassium caution content 
accumulates in the bottom 20-40 cm layer of the soil, while this process is much 
less in the top 0-20 cm soil depth. The test for Phosphorus content resulted in 
moderate correlation only in the top 0-20 cm between the test in January and 
September 2008. The correlation in pH was more significant in the 20-40 cm 
soil depth than in the top layer. Meanwhile the correlation for solinity showed 
the opposite results. The data also showed that organic matter decomposition 
and the mineralization processes in the soil increases. The humic substances also 
tend to regulate soil pH and soil salinity and help to retain organic matter in the 
surface layer, meanwhile the salt content is leaching out from the surface layer 
accumulating in the layers below. This has a considerable impact on 
invironmental conditions and on the ecosystem balance in general. 
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Abstract 

The results of the practical processing examination of the pine beetle 
pheromone in Buzuluksky National Park were obtained 

 
	� -��/�  ����" : Tomicus piniperda L, T. minor Hart., 
�����	� , 


������ . 
 
*������
���  $�������  �$��	� -$�����������		���  $����	�	��  


�����	��  ���	����-  �������
��  
���  $��  ����	��  
���$���
����������  
��	�����	��  ��	��	�-  $�
���	��  ��-	�
���� , ��
���		��  �  $������  
+�����	�����  (2008� ) �   ������	�����  2007� . 6�
  ������
�	  �$����  
��7����� , ���  ��
��������	�  $������	��  �����		�-  ����� , �  	����  �
����  
���  6���
������  
��	������� , ���  ��$
�	�����	�  $�������  ��������  

�����	��  Tomicus piniperda L,. T. minor Hart. 

,�
���	�  3 �������  $�����		�-  	��
&��	��  ( *8 ) ��  �������
��  �  

��	������� ,  �  ���
���  1 - $�������  ��������		�&  -�������������  
	������	�� , ���  $������
��  
�����		��  	����� . 
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,�$
��

, �
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8 , 
�  

! , 
��  

1 2 3 4 5 6 7 8 9 10 11 
1 122/18 2.0 10 .  17.0 18.0 40 2 . 2 .  0.7 190 
2 97/34 1.5 10 .  11.0 14.0 45 3 � 1 .  0.6 80 
3 42/10 21.0 10 .  14.0 16.0 40 2 � 2 .  0.9 180 

  
#������  �  
�����	���  
�������  ��
�  ������	�  6.04.2010 � . #��  

	���
��  19.04.10� ., ���$�������  �  ����  ��	�  ������
�
�  �  15 �����  $�  
����	���  �����	�  +120 . ,  	���  ����	��  	���� , ������	������  +15-160. 
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�  ���������  
���  ��
�����  �  ��
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���$�
�  �  
�	�
����  	���-�	��  $����  ���	�  (Populus tremula), ������  
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$����
��  (Betula pendula) �����	��  -�-
����  $�
��  (Corydalis cava), ��	 -
�����  (Pulsatilla patens), ����	���  
���  ��
����  (Gagea lutea Schult). 

,�  �����  	��
&��	��  ��
�  ��
��
�	� : 81 �����$
��  ��
�����  
���	�����  
������  �  25 ��
���  (���
���  2). 

'  �  �  
  �  �  �  2 
���������  
�����		���  	������  ��  ���	�����  
��������  

55  
 *8  

55  

������  


��
���

�
 " -��  ��
��
�		�-  	�������-  $�  

������  ����� , �� . ����� , 
�� . *������	��  

1 2 3 4 5 6 7 8 9 10 

1 1-3 ��
  - 37 6 2 1 - - - - - 46 

��
  - ��
���� , 
��
  - ��
��  

���	����  

������  

  ��
  - 6 5 - - - - 1 - 1 13 
2 4-6 ��
  - 22 - 3 - - - - - - 25 
  ��
  - - - - 1 2 - - - - 3 
3 7-9 ��
  4 2 4        10 
  ��
   1 3 3 1     1 9 

����� :  ��
  4 61 10 5 1 - - - -  81 
  ��
   7 8 3 2 2  1  2 25 

 
�  ����	��  	�   *8  35.3 ���� , 	�  ��	�  
������  – 11.8 ���	���-  


������� . .��
��	�  ��������� , $������		��  �  ������	�����-  [1] – ������  
����	���	��  ���	���-  
�������  ����������� , ���  ���  �  ����	��  ��
��
�	�  
	�  ��	�  
������  ��	��  50 �����$
����  �������
�� , $������  
�����%��	��  
����$������  	�  	��	� . 

*������		��  �$��	� -$�����������		��  ��$���	��  $�  $���
���	�&  
�����  Tomicus piniperda L, T. minor Hart $�������&�  ��
��������	����  
��
�	�����  ����������  $����	�	��  ���
��������  �����	�-  ��%����  �  
$����������-  ��
�- , �
�  ����	��  #*�  (
���$���
����������  
��	�����	�� ). 
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!�	���
���������  ���  ���	�  . .3 . 9�����	���  	�-������  �  
���������  �������  ������  *����
��
� -,�
������  >���
������  ��
����  �  
��
�����  �����&  	����	�
�	���  $����  «*
�%����  ����� ». 8�  ���  
����������  $
�%���&  58 ��  $���������&�  ��
��  600 	����	���	��  
��������  �  ������	���� . *����
������  ��	������  �	������  �  ��
����  
>���
������  ��
����  �	����  	����  ���� , 
����  �  �����  �����	�� . ;�
�  
	�����%���  ���
�����	�� , 	�������  �  2008 � ., ���
&��
���  �  ���	��  
��	����	���  ������	��  -���	�-  �  
�����		�-  ������	�-  �����	��  �  
���$������-  *����
�������  ��	�������  �  ����	��
�	��  $����	  
��
��
�	�� , ���-�	��  �  $�����  �-  ���������	���� . )�����  �	���	��  ��
�  
���
�	�  ����
�	�&  ����	�-  ��
��	�� .  
 ,�  $�����  ���
�����	��  ��
�  $�
���	�  ��		��  �  ������	��  34 
�����  -���	�-  �  114 �����  
�����		�-  ��������  �  ������	���� . 6�
����  
�����  ���
�����		�-  �����  – �	�������	�� , �����  	�-  $����
���&�  
����$������ , ��
�	�������	��  �  �������������	����  ����  ��������  �  
������	���� . 8����
��  �
���$�
��	��  ������	���  �  ��
����-  
*����
�������  ��	�������  �����  -���	�-  -����������&���  ����$������  �  
��
�	�������	��  ���� : �
�  �������� , ���	�  ����
������ , 
�����		���  
$��������� , ����  ��������� ; �����  
�����		�-  - �������������	����  �  
��
�	�������	��  ���� : ���-��  �������� , �
�	  ��-�������  �  ��
�	������ , 

�$�  ��	��������� , $�����$
��	��  ��
�	�
���	�� , ���  ����	��  �  �� . 
*���	���  ��
��
�	��  ��
�  ������	�   �  �����	��  ����-  ����� , ���  ����  
��������� , �
�  ��
&��� , ���	�  6�	��� , ���-  ������� , ����	�  ��	�������  �  
����	���		�� , ���  ���������� , ���
�	�	���  	������		�
���	�� . "  ���
�  

�������  	��
���$����	���  �����������  	�  �����	��  �  ��
����-   
��	�������  �
�����  ��	���� , $�����  ����� , �����������  	����-  ���$������  
�  ���	��  $����� , �  �����   ����%�		����  $������ , $�������	��  ��
��	���  
�  �������
��� .  
 "  	����
��  ���	��  $�����		��  �����  ������ , ��	�����		��  	�  
-���	�-  �����	��- , ��	������  �
���&%��  ���� : Lophodermium pinastri 
Chev., Dothistroma septospora (Dogar) Morelet �  Cytospora pinastri Fv., 
$�����&%��  -��&  ���	� , Megaloseptoria mirabilis Naumov �  Rhizosphaera 
kalkoffii Sutton 	�  -���  �
�  ��
&��� , Lophodermium  juniperinum (Fr.) de Not 
	�  -���  �������
�	��� . .����  	����
��  �	�����-  $�����	�� , ����
�		�-  
	�  
�����		�-  �������-  �  ������	���-  �
�����  ��������  ���������
��  
���	�����  ����  ����  (Microsphaera alphitoides Griff. et Maubl.), ������	�  
��������	��  (M.  palczewskii Jacz.),  ������	�  ��$�
�  (Melampsora larici-
populina Kleb.), ������������  (������	���� ) 
�$�  (Thyrostroma compactum 
(Sacc.) Höhn.), �����$�����  (Cytospora leucosperma Fr.) �  �������
��������  
	������  (Tubercularia vulgaris Tode.), �������&%�-��  	�  	����
���-  ����-  

�����		�-  ��������  �  ������	���� , �  �����  ���������
�  ���$�	������  
����  (Neonectria galligena (Bres.) Rossman & Samuels), $�����&%���  
��
����  �����	��  �����	�  ��	�����  ����	���		��� .  
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SANITARY CONDITION TREES AND SHRUBS IN THE PERESLAV L 

DENDROLOGICAL GARDEN 
 
Shishkina Anastasia, Shishkina Anna, Kolganikhina G.B. 
Moscow State Forest University, Russia. 
E-mail: frbg@mail.ru, kolganihina@rambler.ru. 
 

Key words: woody plants, sanitary condition, negative factors, fungal 
diseases. 
 
 The Pereslavl dendrological garden named after S.F. Kharitonov is situated 
in the oldest Russian town of Pereslavl-Zalesskiy Yaroslavl region and is a part 
of national park "Plescheyevo Lake". Its territory occupied 58 hectares. More 
than 600 names of trees and bushes are grown here. The Pereslavl denrological 
garden introduces in conditions of the Yaroslavl region many new species, 
forms and sorts of plants. The present research was begun in 2008. Its aim 
consisted in estimation of the sanitary condition of coniferous and deciduous 
woody plants in expositions of the Pereslavl dendrological garden and revealing 
of the reasons of weakening, dieback and loss their decorative properties. The 
special attention was given to revealing of fungal diseases.  
  During realization of the researches information about condition of 34 
species of coniferous and 114 species of deciduous trees and shrubs was 
received. The majority of the investigated species are introduced plants, among 
them European, Far-Eastern and North-American species of trees and shrubs 
prevail. Among coniferous plants European and Far-Eastern species are in best 
condition in expositions of  the Pereslavl dendrological garden. They are Picea 
omorica, Pinus peuce, Larix maritima, Pinus koraiensis. Among deciduous 
plants North-American and Far-Eastern species, including Phellodendron 
amurense, Acer saccharinum and A. tegmentosum, Tilia mandshurica, 
Physocarpus opulifolius, Quercus rubra are in best condition too.  

The symptoms of weakening were marked on plants of such species as 
Pinus sibirica, Picea pungens, Pinus banksiana, Juglans regia, Syringa josikaea 
and S. vulgaris, Quercus robur, Stephanandra incisa. Negative factors, resulting 
in worsening of woody plants condition in the Pereslavl dendrological garden 
are, first of all, low temperatures during winter, thick-set plants, damage from 
diseases and harmful insects.  
 The most important pathogenic fungi which have been found on 
coniferous plants are Lophodermium pinastri Chev., Dothistroma septospora 
(Dogar) Morelet and Cytospora pinastri Fv., affecting pine needles, 
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Megaloseptoria mirabilis Naumov and Rhizosphaera kalkoffii Sutton, affecting 
spruce needles, Lophodermium juniperinum (Fr). de Not developing on cedar 
needles.  

Among the most important diseases of deciduous trees and shrubs it is 
necessary to note powdery mildews of common oak (Microsphaera alphitoides 
Griff. et Maubl.) and Siberian acacia (M. palczewskii Jacz.), the leaf rust on 
poplar (Melampsora larici-populina Kleb.), Thyrostroma canker and dieback 
(Thyrostroma compactum (Sacc.) Höhn.) affecting branches of small-leaved 
lime, Cytospora dieback (Cytospora leucosperma Fr.) and Tubercularia dieback 
(Tubercularia vulgaris Tode), developing on some species of deciduous plants 
and also perennial Neonectria (Nectria) canker of deciduous tree species caused 
by Neonectria galligena (Bres.) Rossman & Samuels affecting young plants of 
horse-chestnut.  

For studying of a degree of influence of various negative factors on 
condition of woody plants in the Pereslavl dendrological garden realization of 
additional research is necessary.  
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����  �  $�������  ���������������  �$���
�	��  ���	��  ��
�����  
�$����
�	��  �
�  �������  
���-��������		���  $���$������  ��-  �
��  
�����
�	���� , ���  �	�  �����  ������  ������	��  $���	���
  �  �

�����	�  
���  ��$�
����� , � , �����������		� , �����  ��	����	�	��  $�����%�����  $�  
����	�	�&  �  �������  $���$�������� . '����  ��	�����	�  $����
��  �����  
���������		�  ����
���  �  $���
��	��  �
���  �����
�	����  ���-  
$���$������  �  $��	�����  ����  $�  ��$���
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��	��	�-  $�
���	��  ���������  	�  ������  ��  ���$��  $�  ��7���� , 
������	��  ����$���	�� , ������  �  ��$�
	���
��  �  ��	��  $
�	����  
������	��  – ��������������  $
�	�  [1]. 
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In order to ensure the validity of strategic decisions on the choice of ways 

of development of forest complexes within a single region in the process of 
strategic analysis is necessary to monitor the effectiveness of the use of forest 
resources. Indeed, in the process of strategic management is an important 
determination for each forest enterprise of those spheres where it has the highest 
resource potential and to effectively use it, and, accordingly, has a competitive 
advantage over other companies. Such monitoring would also allow time to 
identify problem areas and activities of these companies and take steps to 
remedy the situation. 

The results of the environmental and economic monitoring of the 
efficiency of forest resources for each forest enterprise should provide the basis 
for determining its strategic objectives in the long term, strategic choice, 
following which it is planned to achieve these objectives and specifying the 
main provisions of the strategy at each stage of the volumes, resource provision, 
timing and performers in a planning document – strategic plan [1]. 

Address the broad spectrum of current accounting of forest resources to 
forecasting and planning of quantitative and qualitative indicators of its use in 
the long term by working with cartographic information in electronic form shall 
ensure that the practice of the forestry complex economic links geographic 
information systems (GIS). But most modern GIS solve a limited number of 
applications and do not allow a comprehensive analysis and planning of 
biological, ecological and economic processes in forest management, as well as 
financially inaccessible for some forestry enterprises. Similar problems arise in 
agricultural enterprises and the water sector. In order to address them at regional 
level is proposed to establish a regional information-analytical center of 
monitoring and strategic planning of nature-based attraction of funds from local 
budgets and enterprise funds of Agriculture, Forestry and Water Management. 

The main task of this center is to develop new and adapt to the regional 
branch specificity of existing GIS and other software systems at the enterprise 
level, administrative district and region, which will in the future to create a 
comprehensive GIS for monitoring and strategic environmental planning and 
management in particular. 
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Consequently, the processes of monitoring forest resources require 
adequate institutional support, which is able to solve a number of organizational 
problems common to all economic agents in the field of environmental 
management. 
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