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The author highlights that chlorophylls content changes and quantitative carotinods’ changes 
should be noted during the general evaluation of the level of anthropogenic effect influence on 
changes of pigment plants’ fund. The maximum carotinoids’ content is revealed in Ceratophyllum 
demersum L. in the river of urban territory, Lemna minor L. in the river of agrarian territory, 
Potamogeton pectinatus L. in the river of recreational territory, and the minimum one in T�pha 
angustifolia L. in the river of urban territory.  

The content interrelation of the nitrogen entities and pigments of higher water plants is 
identified under the conditions of anthropogenic effect. The highest positive correlations between the 
nitrogen entities content and pigments’ concentration were found out in Lemna minor L. (r = 0,87), 
Elodea canadensis Mich. (r = 0,92) �
 Sagittaria saggitifolia L. (r = 0,91), Potamogeton perfoliatus
L. (r = 0,89), T�pha angustifolia L. (r = 0,78), and Ceratophyllum demersum L. (r = 0,74). 

Pigments content has significant changes depending on the growing conditions, higher water 
plants’ species and the influence of anthropogenic effect. 
Key words: higher water plants, chlorophyll, carotinoid, anthropogenic effect, the nitrogen entities 
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���� � ������	��� ������	��� «��������»   

! ��2��� 0��� � ��-���/��� �.�
���� 1.-��,��-�� �����.6 1��0�����./�.6 0.��0 ���
6 �

���.����4 
��0���.�
 «(���2��.» 
��/�� 0�� ����
�.1�.6 ���0 0�����0/ 2005-2015 ����0. 
�2��� � -��-����/���5 ���0��.�.-, 
 ����-�
0�.�
�. �5�� ��-����.��, 
 -
�� �
������7
0��.��7 (Saturnia pyri), (
6
���� (Papilio machaon), �
���/�.��7 0��.��7 (Apatura iris) �

)��
������ (Iphiclides podalirius), 
-��-�0�71. �
� ����.� ����� ���,�0.6 ��-���/��, �

�������,�.6 ���5��
6 ����2�0
��5 1��0�����./�.6 ���
6. "
 1
- ��-���/��, �2����0
�� 212 
�-�2.�. 

'�
�� ���
�.��0 ����
��3�
�. -�����,���1�.6 ������
��� �
 ��
��0, 0�
�� �


��/��-�, ��-�� � -�
�
��5 1.-��,��-�� ���
6 0�� ����
�.1�.6 ���0 �
0���. �,�3�
-�����0.8
, 8� -��
�
�.-, 0�����0/ 10 ����0 �
 ���.����4 
��0���.�
 «(���2��.».  

!.-��� -�����,���1�� ���
�.�. ������
���. ��0���5 -�0��77�, ���.�
�,�� ���0. ��5
�-��0
��5 Papilio machaon �
 Apatura iris, ��. 1��� Papilio machaon �����2�� 2��, �4 0���3�-��
�
 0������ 0�� Apatura iris, 5��� ���26���� ��0��.�
 ���,��-�, ��
��0. 	.,�� -�����,���1��
���
�.�. ������
���. ��0���5 -�0��77�, ���.�
�,�� ���0. ��5 �-��0
��5 Iphiclides 
podalirius �
 Saturnia pyri. !��.�
 ���,��-�, ��
��0 � -��.5��.0�7 ���0�7 ��5 �-��0
��5
Iphiclides podalirius �
 0������ 0�� Saturnia pyri, 5��� ��5 �-��0
��5 ���26���
 ���
1�

���,��-�, ��
��0. 
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�����. )�.����.� 
��0���.� "(���2��." � 
3
�,��7 ���8�7 
��0����4 ���.����4 10521 3

– ��.� � ��.�����6�����.6 �2’����0 �
�0.8�3� �
�3� �
 ���.����4 ��������,-,��4 �2�
-��, 8�
� -��
0/�,�7 ����.��7 �� �. � ��������,8.�., 
 � ����4 #��
4�.. "
��0���.� -�0����.�
0����0���� �� )�-�
��0. �
�. (���-���0 #��� �25 0�� 8 �7��3� 1990 ���� �6����.
����
�,�.6 ��.����.6 �������-�0 )����,-,�.6 ��0�� �
 ��������,�.6 3��, 2���/���5
3���9���� ��-�.���3� � �0
�.���3� -0���, ���0�����5 �
���0.6 ��-���/��,  ���
�, .�
0.���.-�
��5 46 � ��.�����6������� ��2��� [4]. 

�.-���
�.1�� ��2��. �� 0.01���7 ���
6 �
 ���.����4 ��.�����3� 
��0���.�

"(���2��." �
 0 ��3� ����.�56 0����,-5  1998 ���� [2]. # ����,�
�� 2
3
����1��4 ��2��.
��������3�0 0.50���� 3247 0.��0.  

���
�, �� �� 
0�� ���5 ��2��.  ��0���
�.
��4 ������9
��.. ! �������4 
��0���.�

«(���2��.» �2�
�� ���
� 8 �.-. ������5��0 ���
6, 21 0.� � 5�.6 
��-��� �� :��0���4 ��.3.
#��
4�. (�0
�.��.� -0��), 
�� �
1�
 1
-�.�
 ���
6, ����-�
0�.��0 ������9
��. 
��0���.�
, 
�����2�� �����.9��
��4 [1]. 

���.����5 ��.�����3� 
��0���.�
 "(���2��." �
��/.�, �� "-6����3� ����
�.1��3�
�
����" ��������,-,��4 �2�
-��, ����
� 5��3� 6
�
����.���,-5 5� �������-����.����
�,�.�. 
"
 ������ �-��0
��5 ��.�����3� 
��0���.�
 «(���2��.» �
 ��-���/���5 ��3� ������9
��.
�
���0�5�. �� 0���
�
-5 �0
3
 �
 0��.0 ����
�� �
 ��3���.6 ���0 �
 ���� 1.-��,��-�� ���
6. 

����, ��� ! �
��3� ��-���/���5 2��� 0.�
1.�. 1.-��,��-�, 1��0�����./�.6 0.��0
���
6 �
 ���.����4 ��.�����3� 
��0���.�
 «(���2��.» �
 0.�
1.�. �.�
���� 1.-��,��-�� 46
�����
����5 
��/�� 0�� ����
�.1�.6 ���0. 
�"��#$"% $ ��� &' & �%$&(�)*
$�-���/���5 ���0��.��-, 0�����0/ 2005-2015 ����0 �
 ���.����4 ��.�����3� 
��0���.�

«(���2��.»  0.���.-�
��5� �
� �����3� ������ ���,�0.6 ��-���/��, �
 �������,�.6
���5��
6 ���0����3� ����2�0
��5 1��0�����./�.6 ���
6. ���-����/���5 
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6
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6. ���� ��-���/��� 1��.�. �
�1.-��,�� � 0.�., 
 -
�� Saturnia pyri, Papilio machaon, 
Apatura iris, Iphiclides podalirius 0 
3
�,��� ���,��-�� 212 �-�2.�. 
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6 ���0��.�. 0.���.-��0�71. 0.�
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�.1�� ���0. �
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6.8
7�, ��0����� 1
-�.�� ��������,-,��4
�2�
-�� 0�� ��0��1�.6 � ��0��1��--6���.6 0����0, -��.571. 2��, �’5���� �����1���� ��/.��
"�����3� )�����5" [4]. # 0-� ���. ���� ���.����7 
��0���.�
 �
�2��, 1
-�� 0��0���7�,
����.����
�,�� ��0���5�� �
-. �
 �
�/� 0 ���
��0�� ���,��-�� ���-,��. "�
1�.� 0��.0 �
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� (���2���0 �
7�, 0���. ��0�����3� -�����
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��-,��3� �������� �
 ��0��1��3� -�����
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 ����,�
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�. ���0����.6 ��-���/��, 0-�
��0����, 8� �
 0�-�5��-������ ������
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 1.-��,��-�� ���
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 ���.����4 ��.�����3� 
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"
 �-�
��� 10 ����0 -�����,���1�.� ���
�.� ������
���. ��0���5 -�
��0.0 7,5 º�. 
	
������ .� 2�0 2007 ��� � -�����,�7 ������
����7 8,6 º�, 
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�6������ .� – 2012 ��� �
���
�.��� 6,8 º� (�.-. 1). 
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 10 �.

��1�
 -��
 ��
��0 �������� ���
�.� ��
��0 
 10 �.

�.-. 1. ����
��3�
�
 ���. ������
���. ��0���5 �
 ���,��-�� ��
��0

�������� ���
�.� -��. ��
��0 
 ���. -��-����/��, -��
0 589 ��. 	
�2��, 0���3.�.
2��. 2008, 2010, 2012 � 2013 ���., ���. 0.�
��, 0����0����, 777,2 ��, 749,4 ��, 765,7 ��, 725,5 
�� ��
��0, 
 �
�-�6� .�. – 2011, 2014 � 2015 ���., ���. 0.�
�
�� 2�.,�� 72 %, 83 %, 57 % 
-�����,�3� 2
3
����1��3� ���
�.�
 ��
��0 0����0���� (�.0. �.-. 1). )���53�� ��/��3� ����
��
�. �������5�.-5 ����0������� (
 �
�.�. �������-�
 ��.�����3� 
��0���.�

«(���2��.). 

"
3
�,�
 ���,��-�, Papilio machaon 
 10 ����0 -��-����/���5 -��
�
 54 �-�2.� (�.-. 2). 
!-�
��0����, 8� ���
 ������
���. ��0���5, 
 -
�� 44 ���0.8���5 � 2007 ���� ��.0��� ��
2��, ���5 1.-��,��-�� ���
6 � ���
1��� ���,��-��: 5�8� � 2006 ���� �
��1�0
��-, 1 �-�2.�

���
6 0.�� (
6
��, �� � 2007 
���-���0
�� 5 �-�2.�.  

� �
0�
�., -������ �./���5 1.-��,��-�� Papilio machaon ��.�
�
�� �
 2014-2015 ���., 
���. -��-����3
��-, ���0.8���5 ������
���. ��0���5. # 2010 - 2013 ���
6 -�
2��,��
-�����,���1�� ���
�.�. ������
���. ��0���5 -��.5�. -�������� ���0.8���7 1.-��,��-��
Papilio machaon, 8� -��
�
�� 0�� 8 �� 18 �-�2.� 0����0����. 

�.-. 2. "���
 1.-��,��-�� Papilio machaon �
 Apatura iris

)���0�771. ���
�.�. ���,��-�� �-�2.� Papilio machaon � -�����,���1�.�.
0��.1.�
�. ��
��0 �
 ���.����4 ��.�����3� 
��0���.�
 0-�
��0����, 8� 2��, ���5 ��
��0
-��.5��.0� 0��.0
�� �
 ��-� 46 1.-��,��-��. 	
�2��, � ���,��-�, ��
��0 
9��-�0
��  2011 ��
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2013 ���. (�.0. �.-. 1). # ����,�
�� �
�.6 ��3���.6 ���0 0���
1
��-, 2��, ���5 1.-��,��-��
(
6
��
 �
 10 �-�2.�, � ����0�5��� �� �� .6 ����0, ���. ��. �
��./1��� ���
�.�� ��
��0 �
2015 ���� Papilio machaon 2�0 ����-�
0���.� �����7 �-�2.��7. 

)�. ���0������ -��-����/��, 
 Apatura iris 0�����0/ 10 ����0 �
 ���.����4 ��.�����3�

��0���.�
 «(���2��.» 0-�
��0����, 8� 
3
�,�
 ���,��-�, �,�3� 0.�� ���
6 �
��1�� 58 
�-�2.� (�.0. �.-. 2).  

!.50����, 8� ���
 ������
���. ��0���5, 
 -
�� 44 ���0.8���5 � 2007 ���� �
 ���
1��
�./���5 � 2008 ���� ��.0��� �� �
1��3� 2��, ���5 1.-��,��-�� �
���/�.�� 0��.��4: 5�8�
� 2007 ���� �
��1�0
��-, 3 �-�2.�., �� � 2008 0/� 
���-���0
�� 11 �-�2.�. � �
0�
�.: -������
�./���5 1.-��,��-�� �
���/�.�� 0��.��4 -��-����3
��-, � 2012 ����, ���. 0���
1
�.-,
�
��./1� ���
�.�. ������
���. ��0���5 (�.0. �.-. 1).  

"��� ���5 ���,��-�� ��
��0, 8� -��-����3
��-5 0 ������  2009 �� 2011 ��� -��.5��.0�
0��.0
�� �
 ���
�.�. ���,��-�� �-�2.� ���
6 0.�� Apatura iris. "�����
, � 2009 ����

���-���0
�� 3 �-�2.�. 0.��, 
 � 2011 ���� ���,��-�, �-�2.� 2��, .�
-, �� 18 ��
3�. 

"
 ������ -��-����/���5 
 Iphiclides podalirius �
 ���.����4 ��.�����3� 
��0���.�

«(���2��.» 0�����0/ 2008-2015 ����0 0.50����, 8� 
3
�,�
 ���,��-�, ��3� -��
�
 89 �-�2.�
(�.-. 3).  

!-�
��0����, 8� ���
 ������
���. ��0���5, 
 -
�� �.,�� ���.0
��5 ���
�.��0
������
���. ��0���5 � 2010-2013 ���
6 ��.0��� �� ����3� 2��, ���5 ���,��-�� ��
3� 0.�� ��
40 �-�2.�. 

	
���� 
 ���,��-�, Iphiclides podalirius (1 �-�2.�
) 
���-���0
�
 � 2008 ����, ���.

9��-�0
�� ��.� � �
�0.8.6 ���
�.��0 ������
���. ��0���5 (8,6 º�).  

# 2013-2014 ���
6 ��/ 0���
1
��-, ��� ���5 1.-��,��-�� ���
6 0.�� Iphiclides 
podalirius 0�� 40 �� 6 �-�2.�, 8� 2��� ���0���� ���0.8���5� ������
���. ��0���5 �� 8,0º�. 

"2��, ���5 ���,��-�� ��
��0 � 2011-2013 ���
6 (�.0. �.-. 1) -��.5��.0� 0��.���� �

2��, ���5 1.-��,��-�� Iphiclides podalirius, 8� -��
�� 0����0���� 12 �-�2.� � 2011����, 12 
�-�2.� � 2012 �
 40 �-�2.� � 2013 ���� 0����0���� (�.-. 3). 

�.-. 3. "���
 1.-��,��-�� ���
6 0.�� Iphiclides podalirius �
 Saturnia pyri

"
 ������ -��-����/���5 0�����0/ 2009-2015 ����0 
 Saturnia pyri �
 ���.����4
��.�����3� 
��0���.�
 «(���2��.» 0-�
��0����, 8� 
3
�,�
 ���,��-�, ��
3� �,�3� 0.��
�
��1�0
�
 11�-�2.� (�.0. �.-. 3). "
 ������ ��-���/���5 0���
1
�.-, ���
1�� ���.0
��5 0
���� 46 1.-��,��-��: � 2009 ���� – 2 �-�2.�., 2010–2012 ���. – 1 �-�2.�
, 2013 – 0 �-�2.�, 
2014-2015 – 3 �-�2.�.. "2��, ���5 1.-��,��-�� �-�2.� �
�����4 � 2014-2015 ���
6 ���0����
2��, ���5� ������
���. ��0���5 �� 8,0º� �
 ��� ���5 ���,��-�� ��
��0 �� 340 ��.��.-�. 
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�'�) 02'
��/�, 1.-��,��-�, ����-�
0�.��0 �5�� ��-����.�� �
 ���.����4 
��0���.�
 «(���2��.» 

��/.�, 0�� ����
�.1�.6 ���0 �
0���. �,�3� -�����0.8
. !.-��� -�����,���1�� ���
�.�.
������
���. ��0���5 -�0��77�, ���.�
�,�� ���0. ��5 �-��0
��5 Papilio machaon �
 Apatura 
iris, ��. 1��� Papilio machaon �����2�� 2��, �4 0���3�-�� �
 0������ 0�� Apatura iris, 5���
���26���� ��0��.�
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�. HorbachevskyTernopil State Medical University, Ukraine 
«Medobory» Nature Reserve, Ukraine
THE INFLUENCE OF WEATHER CONDITIONS ON THE NUMBER OF INSECTS, INCLUDED 
IN THE RED BOOK OF UKRAINE IN THE «MEDOBORY» NATURE RESERVE  
In the work for the first time the dynamic of the number of the Red Book insect species on the 
territory of «Medobory» reserve accordingly to the climate conditions during 2005-2015 is 
researched. The observation and monitoring by the insects of the Luscawrile series were done, that is 
Saturnia pyri, Papilio machaon, Apatura iris and Iphiclides podalirius in a total number of 212 
individuals, using the route method of field researches on the control areas of Red Book insects living. 

The territory of «Medobory» nature reserve belongs to the «eastern climatic region» of Ternopil 
region, the climate of which is characterized as temperately-continental. The height of the position 
relative to the direction of the dominant winds and forestry create specific microclimate conditions on 
the exact area and beneficially affect on the amount of rainfalls and temperature regime. 

The climatogram analysis of average annual temperatures and rainfalls points to the 
dependence of the growth and decline of insect numbers from the climatic conditions of environment 
that formed during 10 years on the territory of «Medobory» reserve.

For the last 10 years the average annual air temperature was -�
��0.0 7,5º�. The warmest was 
2007 with an average temperature 8,6º�, and the coldest – 2012 with an indicator 6,8º�. The average 
amount of rainfalls for the years of observation was 589 mm. The most wet was 2008, when it fell 
777,2 mm, and the driest – 2015, when it fell nearly 57 % of rainfalls. 

The observation of insect species Papilio machaon was established, that increasing of air 
temperature in 2007 to 8,6 ° C led to the increase of the number of insects to 5 individuals. In 2010-
2013 a stable average annual air temperature indicators (7,3º� - 6,8º�) contributed to a rapid 
increasing of the number of insects from 8 to 18 individuals. The change in the number of insects of 
the species Papilio machaon depended on the amount of rainfalls. In particular, from 2011 to 2013, 
when a large amount of rainfalls was recorded, the increase in the number of insects per 10 
individuals in comparison with 2015 was noted, with the lowest rainfall index 340 mm Papilio 
machaon was presented by one individual. 

Observing for the insects of the species Apatura iris a significant increase of its number in 
2007-2008 for 8 individuls in conditions of increasing air temperature was found. The decrease of the 
amount of rainfalls observed in the period from 2009 to 2011 contributed to the increase of the 
number of insects of the species Apatura iris in 2009 from 3 individuals of this species to 18 insects. 

In the period of observing for the insects of the species Iphiclides podalirius was found, that 
low fluctuation of air temperature indicators (7,3º�-6,8º�) in 2010-2013 led to a sharp increase in the 
number of insects of this species for 31 individuals. In 2013-2014 was a decrease in the number of 
insects of the species Iphiclides podalirius from 40 to 6 individuals, that was due to the increase in air 
temperature to 8,0º�. The increasing of rainfalls in 2011-2013 led to the increase of insects of the 
species Iphiclides podalirius, which accounted 12 individuals in 2011, 12 individuals in 2012 and 40 
individuals in 2013 accordingly. 

During the period of researching of insects of the species Saturnia pyri minor fluctuations in 
the change of their number were noticed: in 2009 – 2 individuals, in 2010-2012 – 1 individual, in 
2013 – 0 individuals, in 2014-2015 – 3 individuals. The increase of the number of insects of this 
species in 2014-2015 is due to the increase of air temperature to 8,0º� and decrease of rainfalls to 340 
mmHg. 

Therefore, high average annual air temperature indices create optimal conditions for the 
existence of insects of the species Papilio machaon and Apatura iris, moreover Papilio machaon
needs more moisture in contrast to Apatura iris, which needs a small amount of rainfalls. Low 
average annual air temperature indices create optimal conditions for the existence of insects of the 
species Iphiclides podalirius and Saturnia pyri. A large amount of rainfalls is a favorable condition 
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for the existence of insects of the species Iphiclides podalirius unlike insects of the species Saturnia 
pyri, for which a small amount of precipitation is required for existence. 
Key words: Medobory Reserve, climatic conditions, number, Saturnia pyri, Papilio machaon, Apatura iris, 
Iphiclides podalirius 
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