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Natural reserve of «Medobory» 
LEPIDOPTERA,�DIURNA IN THE NATURAL RESERVE OF «MEDOBORY»  
The article provides a concise information on Lepidoptera,�Diurna, their biological features and value 
in the wild. It offers information about environmental conditions for existence of day butterflies on 
the territory of Natural Reserve of "Medobory "; it also highlights their most interesting ecological 
groups. The day butterflies include a big group of lepidopterans with the day-time lifestyle, namely 
Papilionidae, Pieridae, Lycaenidae, Nymphalidae. They are characterized by clavate antennas and 
absence of a clutch mechanism on the wings. The group also comprises the Hesperiidae �

Zygaenidae due to their day-time activity. The history of entomofauna studies on the terrain of the 
modern Natural Reserve dates back to 1870, when M. Lomnytsky was exploring the territory by order 
of the Physiogeographic Committee of Krakow Academic Association. He made the first 
entomofauna descriptions. The modern studies have been carried out by the author since establishing 
of the Natural Reserve. The Natural Reserve of «Medobory» is situated on the eastern borderline of 
Western Podilia. It occupies 9516, 7 ha of the best surviving part of the Tovtry mountain range in 
Ternopil oblast. The territory features 14 types of natural habitats. The biodiversity facilitated the 
formation of a specific and rich entomocomplex, which is characteristic of the Forest-Steppe zone. A 
large area of meadow, steppe, and shrub biocoenosis, which are mainly xerothermic, aided preserving 
of a variety of steppe species; they are often on the boarder of their areas here. A large area of natural 
timber stand promoted formation and preserving of the indigenous forest entomocomplex with a range 
of rare species. Collecting and installing of insects lasted for 16 years according to methods, which 
are generally accepted in entomology. Currently, the entomological collection comprises 596 
exemplars of 101 species of butterflies, which belong to this ecological group due to their lifestyle 
and certain features of structure. The article provides a systematic list of day lepidopterans with short 
ecological descriptions. Among the enlisted lepidopterans, the paper highlights 6 species added to the 
Red List of Ukraine, 3 to the European Red List, and 1 to the list of IUCN. A special attention is paid 
to the species of steppe and meadow-steppe complex, which were saved here on small islands of 
biotopes of aborigines, and frontier-areal species, that testifies to the value of the protected territory 
for maintenance of biodiversity. The article does not lay claim to a final list, as research of butterflies 
proceeds and the lists will be enriched in the nearest years. Keywords: day lepidopterans, ecological 
descriptions, natural reserve. 
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3
�
����$*�$�
�$ 
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(
��
2���,. 6��

�� ��(�� (�������*�� 
 (��*��� (�0���$*��0� 0
�
� ��$�$�,3, ���
 �(
�$3 �
 ���$����,3 ���$3 (���#���$3 #
*����( ��0����. 
������� 	���
: �������
 ���
, ������
����
��, ����	�� �
�����, 
������������� ���
�����, 
����������
���
�����, 
����
�
��
����, ����������
 ���
	��, ���	���, ����,  ����

"�, �� �
���( #
0
�)�3 ���
4�*)�$3 *�� ��*��� �� *�
��0� �
 #���.��0� (�����*�
.
��, �*�
5� 
�$ 
��)*, ���#���
�$.�$�. 70����  �
�$�$ ����)��4 �������$�0�(�4 ���0�
�$
1��7/+	���-, � 2012 ���� ��*����� �� �����
���(
��0� (�����*�
.
��, ���$*��(
��*,
�$ � 22% *��)*)�$3 �� �
���(. 1����(����, #�$)�� 11 ���. 2$����( *��
 �� ���
($���$*��(�(
�$ �� � �2����
,  ,�$3 ����(
2�$� ���$��� ���$*��/�)*, ��$�$�� [10].  

1 �����,�$3 (��
3 ( ���$3 ��������
��,3 ��*�,�)*, 65-70 3���.�$3 ��������(, ( ����
.$*�� 8�����0�.�� ���#3���$3, �**����
�)�$3 [10]. 7 �$3 �
.�� .
*�$�� *�
��(�,�) *�����$
�
�#���, 	����0���, �
�)��/, !
0��/, 	
���/, -�*8��� ��5�.  

��.$��� �����
�)�� *�����$ �
�#��� � (��
3 ��*�,�)*, ( �*��(���� � ($0�,��
��.$����0� ����*$�� �
�#��� �
 �
�#��
��$3 � 0�����
�#��
��$3 ����(. ���)��*�) �*�
���3 �
���
3���� �
 ��2 �
.�� ����($5�� ���)��*�) (��)��0� ����*$�� (�0���/, ��.$����0� � (���. 
������
�#��
��� ���$ ����#�(
/�) � ��(��(
�  ��(�(
������/ ���)��*�/ ����( �
0��/ �
�
�)��/ [9], 5� ($�
.
� 43 ��$.����*�) �� �
��0� ���
�$�
 ,� 2��*���*�). 

7
�
.
��)*,, 5� ���*� � �$�
���
 ��.$����0� (�0���$*��0� 0
� � (
2�$($� ���
�$���
*
���
���0� � 
0
�)��0� �����0�.��0� *�
�� (����0� �#’���
. �
�, ���($5��� ��������
��4
�)�0� 0
� ��2��) *(��.$�$ ��� 
#�������, (��$ ��.$��$�$ ��0����$*�/(
�$�$
��0
��.�$�$ ��.�($�
�$, ���(
�/(
��, (����(�/(
�)�$3 �����*�( ��5� [9]. ���� ��0�, ��2, 
,�$�,  ($��� ��.$�,/.$*) ( ������$3 (��
3, �$2�� 43 �	 � ��5�� ( �$3 �
�#��
���
��(��(
0� ( *������ 	��3

- [1]. �
��2, ��$*����*�) (�0���$*��0� 0
� *��$,� 
��$(����
������
��/ �����*�( ��.$����, (���(��*�$3 �����. ��.$�$ #
0
.�/�)*, 0�����
�#��
�
�$
�
���/ (�
0��/, �
�)��/). 1 ����)�
�� ��*�
� �����
��
��, ������$3 (��, 
 *��
� ��.$��(
*�
� 3���$���-0�����
�#��
���-�
����($� (�
0���(�-�
����($�, �
�)���(�-�
����($�). 

����(�$� �2������ 0�����
�#��
��$3 � �
�#��
��$3 ����( � ��$����$3 (��
3 � �����*$
3���.��0� ($(���/(
��, � ��.$����, �
�#��
��$3 ����� (
��,��(, ���0���(, ��������(. 7�
.�

���)��*�) 0�����
�#��
��( �
�3��$�)  
���*8���$�$ ��
�
�$ � 9�����($�$ (��
�$. 
�
�#��
��� � 0�����
�#��
��� ���$ ����
��,/�) � (�����$ � *��.�$�$ (��
�$ �����$��*�(
3���.��4, *$���
���4, *���(�4 �
 �� $3 0
���� ����$*��(�*��. % ��.��($3 (��
3 (��*�
0�����
�#��
��$3 � �
�#��
��$3 ����( ���$(
��)*, (�� 30 �� 400 �0/��3. % ������$3 (��
3 43
(��*� ������� ��*�
� – 150-900 �0/��3 [4]. 

70���� "��2
(�$3 *
���
��$3 ���� �
 ��
($� «��0����.�� ($��0$ �� (��$ �$���4, 
��$�
.���4 ��, *��2$(
��, �/�$��/»: "�
�6�	 2.2.4-400-10 [3], *�����$ �
�#��� �
�����,��� (��� �� �����/�)*,. 6����, (��$ *�
��(�,�) ������*, ($��$�
�$� 43 ($*��$�
���*��� � (��� �
 (��$(�� �
 �
�� ���
�$�$ ,� �	, 
0
�)�� 2��*���*�) � ��2��*�). �
�, �	

��2$�) (�� *��((���� ���, 8��� �
�#��
���4 �$*���$. 6�$ �	 < 4,4 � (��� 
�
���$.��
($�
.
��)*, ���)�$ �
�#��
��
 �$*���
. 6�$ �	 = 4,4-8,6 � (��� ( ��(��(
� �
3��,�)*, (��)�

�
�#��
��
 �$*���
 � 0�����
�#��
�$. 6�$ �	 = 8,6-12 � (��� ��$*���� �
�#��
�$ �
0�����
�#��
�$ [4]. 

�*���)�$ �����,�� (��� ($���$*��(�/�) ,� ��, �$��$3, �
� � ��, 0�*���
�*)��-
��#���($3 �����, �� *��� (�����$�$, 5� 2��*���*�) (��$ 
(�
�  ���$ ,� � ��#���, �
� �
����(’/ �/�$�$. "�(�����, 5� 2��*��
 (��
 �*��
��/� ��
��,, �*���)�$ ��.$��� �
����(�
*��� 2$��$3 �$*���, 5� ��*�,�)*, ( �$�� – �
�)���$��(
 � *��
�$��(
 – ����3��,�) (
����.$��� �
�)���(� *��� �$3 *
�$3 �$*���. �
��2 �� ��2�
 ($���$*��(�(
�$ �(���� (��� ��,
(�����.$��$3 8
�#. 6�$ ($���$*�
��� �(����4 (��$ ��2� ��0�� �(
�$*) ������(��/(
�)�

�
���*�) (���$3 ��.$��( ������(��/(
.�(, 
 �
��2 (�0��0
*�
 �8���$(��*�) ���$. �
��  �$�, 

��2�� (�� �	 � ��2��*��, (��
  �(����*�/ ($5� 
 4 �0-��(/� ��2� ($��$�
�$ (����
����,
 �
��( � �
�$�� (�
�#��
�� �
�)��/), �*�#�$(� ��$ �
0��(
��� [6].  
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6���� 2��*���*�) (��$ .$ 44 (��*����*�) �� ���)�$ (��$(
� �
 *�
��(� ,��*��, 
 ��2�
��$(��$�$ �� ���$3 ����( 
3(��/(
�). 	
�#��) $� ��0
�$(�$� (��$(��  �
��( �
 �/�$�� �
��, 5� (��$ �����/�) ��$����� 2$��(� ���(��, ,��/ 
(2�$ ����$�
 ����
�)�
  ���
, �

#$(
/�) 44 ���$. ��
��/ �
��0� ��0
�$(��0� (��$(� � 3
�
�����$� "*��$�" .$*�� ($�$��4
 ���$ .$ (���**,. 	
*����
�$ �(����*�� (��$ � 
3(��/(
��, �
 0
*��$� � ��������, ($�
��(�
3(���#�. "�8��$� ���� � (��� �
 44 ($*��
 2��*���*�) *��$.$�,� 
3(��/(
��, �

������$���
��4. 1$*��
 2��*���*�) (��$ ���(�/� ($�$�����, �
� (
�$3 «�
�’,�$3

3(��/(
�)»: *�.��
�’,�
, �$���(��
�’,�
, 2�(.���
�’,�
 3(���#$, 
 �
��2 ���
0�$. 
	
����*�) (��
  �$)��/ 2��*���*�/, ,� 
*(��.�/�) ��*���2���, (.��$3, *��$,� ($�$�����/
*����(�-*��$��$3 
3(��/(
�) �
 ��($��� �*��������$.�$3 ��� � ��*���(�� *$*���� [6].  

1 %��
4�� ��*���2���, ,��*�� ��$�$.��4 (��$ 
 ���*��� *����� �
�#��� ���*�/��)*,
����(
2�� � �
��,��� ($�
.���, �
�#��
��$3 � 0�����
�#��
��$3 ����( [1, 4, 5, 6, 10, 11], 
�
����*�) ($(.���, ���*�� ����*$�� �
�#��� �
 �
� �� (�����
���� � ��#��
3 (��.$�,�$3
�
���(��(. ���� ��0�, �
 ���$����4 6�(��.��4 ����($�$ �
�� �$�
��, 
�$ 
��)*, ������$�$�, 
�*���)�$ � �,� ��#��, �� ��*���2�(
�
*, ,��*�) �$���4 (��$ �������
���(
��0� ��*�
.
��,
�$ � � �. '����(�� [12, 13].  

7(
2
/.$ �
 ($5�($��
���� ��8���
��/, 
���
�)��*�) ��*���2���, ���*�� *�����
�
�#��� � �����,��� (���, �����
 �
 ���$����4 '����(�..$�$, �� ($��$�
� *����(�.  

���� ���� �!�"#. 6���(�,�)�
 �����
 ���*�� *����� �
�#��� � �����,��� (��� ���$3
(���#���$3 #
*����( 0���(�$3 ��.�� '����(��)��4 �#�
*�� 
 ������ 2013-2014 ��. 
����$ ��  %����& ���� �!�"#
�#’����� �
 $3 ��*���2��) #��
 ��$�$.�
 (��
 '����(�..$�$, ���$����/ ,��4 �$ ���(��
�������$�$ 
 (���#���$�$ #
*���
�$ 0���(�$3 ��.�� �#�
*�� – "��*���, 6��� �
 �����
(�$*. 1). "�*���2���, ���(��$�$ ( ������ ������. 1��*� 0�����
�#��
��( � �
�#��
��( ($�
.
�$
�$�������$.�� 
 
0
�)����$��,�$�$ �����$�
�$ [16]. 

�$*. 1. ��
���4 �������$�0� � ��2
3 (���#���$3 #
*����( 0���(�$3 ��.��
'����(��)��4 �#�
*�� – "��*��
, 6���
 �
 ������

��
�$*�$.�$� 
�
�� ���*�/(
�$, ($���$*��(�/.$ ����’/����� ���0�
�� Statistica 6.0. 
"�*��(����*�) ���$�� ����/(
�$ 
 ������0�/ U-��$����/ !
��
-%���� [7] 
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�'(�#���& ���� �!�"# �� )* �+,�-�$�"".
%��*� *����� �
�#��� � �����,��� (��� ���$3 (���#���$3 #
*����( 0���(�$3 ��.��
'����(��)��4 �#�
*�� 
 ������ 2013-2014 ��. ���
�� ( �
#�$�� 1, 43 ��$*�(
 *�
�$*�$�
 – (
�
#�$�� 2, 
 ��*��(���� (�������*��, (*�
��(���� 
 ������0�/ U-��$����/ !
��
-%����, – (
�
#�$�� 3. 

!
���� 1 
%��*� *����� �
�#��� � �����,��� (��� ���$3 (���#���$3 #
*����( 0���(�$3 ��.��

'����(��)��4 �#�
*�� 
 ������ 2013-2014 ��., �0/��3

���"/ ) %�" ��$&",( 2013 $. 2014 $. 
HCO3

- CO2 HCO3
- CO2

$. �" ���$
��*��$2�(�
 448,4 72,6 676,08 178,2 
6�0��$��(�
 442,3 62,7 617,12 180,4 
��3��$� 428,5 69,9 828,58 125,4 
:��5
�$� 342,7 64,1 832,65 70,40 

:��$�*)�$� 	66 590,2 64,9 677,10 143,0 
$. �$(�

��,�$ 549,0 180,4 1016,67 267,3 
���*�$�, 555,1 159,5 630,33 147,7 
��2
�$ 462,8 139,7 859,08 145,2 

	�������(�� 565,8 168,7 645,58 180,4 
'����� *)�$� 	6 517,5 90,2 348,72 180,4 

$. � $��
�
�$��(-6��0���$� 425,5 54,3 686,25 151,8 

����0���� 451,4 60,5 655,75 138,6 
��$#��
 530,7 147,4 600,85 112,0 
�
�',��
 462,1 71,5 894,67 136,4 

1$2�$�)�$� 	6 528,7 107,8 550,02 102,5 

!
���� 2 
��$*�(
 *�
�$*�$�
 ���*�� *����� �
�#��� � �����,��� (��� '����(��)��4 �#�
*�� 
 ������

2013-2014 ��., �0/��3 (N=5) 

�0& ����1"
$ 20& �3��(0& Mean Median Mode Min. Max. Stand. 

Er. Skewness Kurtosis

2013 

"��*��� HCO3
- 450,4 442,3 Mult. 342,7 590,2 39,8 0,9 2,3 

CO2 66,8 64,9 Mult. 62,7 72,6 1,9 0,7 -1,8 

6��� HCO3
- 530,0 549,0 Mult. 462,8 565,8 18,6 -1,4 1,4 

CO2 147,7 159,5 Mult. 90,2 180,4 15,8 -1,4 1,8 

����� HCO3
- 479,7 462,1 Mult. 425,5 530,7 21,3 0,2 -2,7 

CO2 88,3 71,5 Mult. 54,3 147,4 17,4 1,0 -0,2 

2014 

"��*��� HCO3
- 726,3 677,1 Mult. 617,1 832,7 44,0 0,3 -2,8 

CO2 139,5 143,0 Mult. 70,4 180,4 20,2 -0,9 0,4 

6��� HCO3
- 700,1 645,6 Mult. 348,7 1016,7 113,3 -0,2 -0,1 

CO2 184,2 180,4 180,4 145,2 267,3 22,1 1,6 2,8 

����� HCO3
- 677,5 655,8 Mult. 550,0 894,7 59,1 1,4 2,3 

CO2 128,3 136,4 Mult. 102,5 151,8 9,1 -0,3 -1,9 
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!
���� 3 
�����
 ��*��(���$3 (�������*��� ��2 ���*��� *����� �
�#��� � �����,��� (��� ���$3
(���#���$3 #
*����( 0���(�$3 ��.�� '����(��)��4 �#�
*�� 
 2013-2014 ��., ($,(���$3 


������0�/ U-��$����/ !
��
-%���� (p < 0,05), (N=5) 

�0& �3��(0& ����1"&
$ 2�0

Rank 
Sum 

Rank 
Sum U Z p-

level Z p-
level 2*1sided 

2013 

	��3
-

"��*���/6��� 20,00 35,00 5,00 -1,57 0,12 -1,57 0,12 0,15 
"��*���/����� 23,00 32,00 8,00 -0,94 0,35 -0,94 0,35 0,42 
6���/����� 36,00 19,00 4,00 1,78 0,08 1,78 0,08 0,10 

��2

"��*���/6��� 15,00 40,00 0,00 -2,61 0,01 -2,61 0,01 0,01 

"��*���/����� 26,00 29,00 11,0
0 -0,31 0,75 -0,31 0,75 0,84 

6���/����� 37,00 18,00 3,00 1,98 0,05 1,98 0,05 0,05 

2014 

	��3
-

"��*���/6��� 28,00 27,00 12,00 0,10 0,92 0,10 0,92 1,00 
"��*���/����� 31,00 24,00 9,00 0,73 0,46 0,73 0,46 0,55 
6���/����� 28,00 27,00 12,00 0,10 0,92 0,10 0,92 1,00 

��2

"��*���/6��� 20,00 35,00 5,00 -1,57 0,12 -1,59 0,11 0,15 
"��*���/����� 31,00 24,00 9,00 0,73 0,46 0,73 0,46 0,55 
6���/����� 38,00 17,00 2,00 2,19 0,03 2,20 0,03 0,03 

6�$����
: 2$��$�  �$8��� ($������ ��*��(���� (�������*�� ��2 ���*��� *�����
�
�#��� � �����,��� (��� ���$3 (���#���$3 #
*����( 0���(�$3 ��.��
'����(��)��4 �#�
*��

% ����)�
�� ��*���2���, (��*�� 0�����
�#��
��( ( �����,��� (��� '����(��)��4 �#�
*��

 ������ 2013 �. (*�
��(����, 5� 43 ��������
��, (
��/(
�
 ( ��2
3 342,70-590,20 �0/��3

(M±m =486,71±17,44 �0/��3). % 2014 �. ���*� 	��3
- � ��$�$.�$3 (��
3 ��0���� ���$(
(*, (

��2
3 348,72-1016,67 �0/��3, ��$ �)��� *������ �
.���, *�
��($�� 701,30±42,05 �0/��3, 5�
*(��.$�) ��� ��*��(���� ��*�
��, ��������
��4 	��3

- � 1,44 �
$, ( ����(�,���  ���
�$�
�$
2013 �. (�
#�. 4). 

7
�
.$��, 5� ��*��(���$3 (�������*��� ��2 ���*��� *����� �
�#��� � �����,��� (���
���$3 (���#���$3 #
*����( 0���(�$3 ��.�� '����(��)��4 �#�
*�� 
 2013-2014 ��.. ��

8��*�(
��.  

1$�
.���, ���*�� (�0���$*���$ ( �����,��� (��� 6�(��.��4 ����($�$ ($,($��, 5�
��(��) ��2 � 2013 �. ���$(
(*, ( ��2
3 54,30-180,40 �0/��3, 
 *������� ���
�$� *��
(
100,95±11,69 �0/��3. % 2014 �. �����
�)�$� ���
�$� *�
��($( 70,40 �0/��3, �
�*$�
�)�$� – 
267,30 �0/��3, 
 *������ �
.���, ��2 – 150,65±11,62 �0/��3, 5� � ��*��(���� ($5$� (( 1,49 
�
$) 
 
�
��0�.�� ���
�$�$ 2013 �.  

�
�� �
.�� ���$(
��, ��2�
 ��,*�$�$ �$�, 5� (��
  0�$#���4 ��$�$�� ($.
��� ��*�$�)
��� � (#�$)�� 50 �0/��3), 
 (��
 ( ��0�$#���� ��$�$�� ��2� �
�$ �
#
0
�� ($5$� ��(��) (��
300 �0/��3) [15]. 

��5� (�����$ �(
0� �
 ��$�
��2��*�) ��*���2�(
�$3 �����,�( �� #
*����( 0���(�$3
��.�� ��0����, �� ��� *��*����0
��)*, ��(�
 (�������*�). 7�����
, � 2013 �. ���*� ����*$��
�
�#��� � �
�
3 (��, (���#�
�$3 � ��$�$�), ���
 �(
�$3 �
 ���$����4 (���#����0� #
*����
�. 6��� ($,($(*, ��*��(���� ($5$� 
 
�
��0�.�� ���
�$�$, ���$�
��  �����,�(, 5�
�
3��,�)*, � ��2
3 (���#���$3 #
*����( �. "��*��� (� 2,2 �
$) �
 �. ����� (� 1,7 �
$) 
(�
#�. 4).  

���� (�����$�$, 5� � 2014 �. ��������
��, ����*$�� �
�#��� � �
�
3 (��$, (���#�
�$3 
��$�$�), ���
 �(
�$3 ( ��2
3 (���#����0� #
*���� �. 6���, �
��2 ($,($�
*, ��*��(����
($5�/ (� 1,44 �
$), ( ����(�,���  
�
��0�.�$�$ �
�$�$, ���$�
�$�$ ( �����,��� (��� 
(���#����0� #
*���� �. ����� (�
#�. 4). 
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!
���� 4 
�����
 ��*��(���$3 ��.�$3 (�������*��� 3���.��0� *��
�� �����,��4 (��$ '����(��)��4
�#�
*�� 
 2013-2014 �., (*�
��(���$3 
 ������0�/U-��$����/ !
��
-%���� (p<0,05; N=15) 

�3��(0& Rank Sum Rank Sum U Z p-level Z p-level 2*1sided 
HCO3

- 137,00 328,00 17,00 -3,96 0,00 -3,96 0,00 0,00 
CO2 171,50 293,50 51,50 -2,53 0,01 -2,53 0,01 0,01 

���$�
�� �
�$ �
�� �0��2�/�)*, � �
�$�$ �� $3 (��.$�,�$3 �
 
��#�2�$3
��*����$��(, �
�, ��$ ��*���2���� �����,�( �
 *(�����($� ���$3 ��0����( %��
4�$ ($,(����, 
5� (��*� 	��3

- ���$(
��)*, ( ��2
3 155,6-1055,3 �0/��3 [5]. 1��*� 0�����
�#��
��( ��$�$.�$3
(�� ���
 
�*)��0� ��(��� (������,) (
��/� ( ��2
3 156-530 �0/��3 [18], ��(�����0� ��0����
�
��� (��
��,) – 67-805 �0/��3 [17], ���*)��0� �
���� (�-) – 292,8-500,2 �0/��3 [14] (�
#�. 5). 

!
���� 5 
6���(�,�)�$� ���*� 0�����
�#��
��( � �����,��� (��� '����(��)��4 �#�
*�� �
 ��,�$3 ��0����(

%��
4�$ � *(���
���3

-

��$" -�/#0� �+����#: 
• � 2013 �.: 342,70-590,20 
• � 2014 �.: 348,72-1016,67 

�� $�, �"�* 
0$�)"&:
• �$4(*)�
 �#�
*�) (2015 �.) [5] 155,6-684,9 

• ����(�0�
�*)�
 �#�
*�) (2015 �.) [5] 1037,0 
• ;$���$�*)�
 �#�
*�) (2015 �.) [5] 378,3-524,0 
• '����0�(*)�
 �#�
*�) (2015 �.) [5] 793,3 
• 6���
(*)�
 �#�
*�) (2015 �.) [5] 564,3-1055,3 

��.0 $�, �"& �- �(: 
• ���
 
�*)�$� ��(�� (������,) (2010 �.) 156-530 
• ��(����$� ��0��� �
��� (��
��,) (2012 �.) 67-805 

• ���*)�$� �
��� (��*�,) (2013 �.) 292,8-500,2 

!
���� 6 
&0��3���.��, 
0�������0�.�� ���
�$�$ �
 ��,�� 3
�
����$*�$�$ 
0���
(
��
2���, �����$3

���$����� '����(��)��4 �#�
*��

��
���4 �������$�0�

1
��
*�
��
,

��
��
�

�)
�$
3

��
#�
$(
�


��
*�
(�
��
��
�5
�

�

*�
��
��
0�

��
��
��

, �
6
��
5


�
��
�)
*/
0

��
$
�

.�
��
,
��
�

��
*�
($
��
�)
��
�,

 
0


&
0�
�3
��
�.
�$
�

#�
��
��
�

&
0�
�-

��
��
�0
�.
�$
�

#�
��
��
�

1
��
*�
0�
��
*�

,%

1
��
*�

 N
 (

9�
��
�

3,

 �
0/
�0

1
��
*�
�
(

9�
��
�

3,

 �
0/
�0

1
��
*�
�
(

9�
��
�

3,

 �
0/
�0

6
�0
��
�(

’,
1
�:

��*��$2�(�
 8,5 80,6 76 68 3,1 96,9 250,1 352,1 63 
6�0��$��(�
 5,9 56,1 49 44 3,2 86,8 111,9 208,6 95 

:��$�*)�$� 	66 26,3 506,0 62 54 2,2 98,5 139,6 270,3 662 
��,�$ 38,8 808,0 62 55 2,5 87,0 162,0 189,0 330 
���*�$�, 30,7 590,2 68 61 2,9 104,4 217,8 251,5 520 
��2
�$ 26,2 503,8 64 57 2,8 99,1 147,3 217,1 90 

	�������(�� 24,3 467,3 66 61 2,5 103,9 291,3 284,6 75 
'����� *)�$� 	66 38,9 367,0 62 55 2,8 131,0 72,0 124,0 154 
�
�$��(-6��0���$� 14,4 224,4 38 36 2,1 118,9 31,0 97,0 692 

����0���� 22,7 214,0 47 42 2,1 126,0 34,0 74,0 316 
��$#��
 39,2 366,6 48 41 2,1 116,0 44,0 98,0 154 
�
�',��
 25,4 237,8 49 43 2,0 99,6 102,2 97,8 722 

1$2�$�)�$� 	66 27,1 424,2 59 52 2,3 119,0 52,0 183,0 200 



��������

ISSN 2078-2357. 	
��. 
�. ������. �
�. ���. ��-��. ���. ����., 2017, � 4 (71) 118

�� �2� 
�
.
��*,, 0���� "�
�6�	 2.2.4-400-10 ���*� ����*$�� �
�#��� ( �����,,3 ��
($�
.
��)*,, ���� ($�
.���, ��2 (���#�
2��� ( ����$���$3 ��#��
3. 7�����
, ( ��
�� [18] 
��(��) (�0���$*��0� 0
� *�
��($( 8,8-44,0 �0/��3, 
 � ��
�� [15] (�

��, 5� ���*� ����*$��
�
�#��� ��2� ���$(
�$*, (�� 50 �0/��3 �� 300 �0/��3.  

7
�
.
��)*,, 5� �
 ,��*�) ��$�$.�$3 (�� �*����$� (��$( .$�,�) ,� ��$�����, �
� �

������0���� 8
����$ [1, 4, 5, 6, 10, 11]. ���� �
�$ #��� ���
�
���(
�� 
0��3���.�� �


0�������0�.�� ���
�$�$, 
 �
��2 ��,�� 3
�
����$*�$�$ 
0���
(
��
2���, �����$3 ���$�����
'����(��)��4 �#�
*��, 
 *
��: ���)��*�) (��*���, �����
�)�$3 ��#�$( ��� ��*�($ */0 ���)���, 
���5
 ����) */0 ��$�
.���, ��� ��*�($ ���)���, �����*$ 
0��3���.��0� �
 
0�������0�.��0�
#�������(, (��*� 0���*�, NPK-��������(, 
 �
��2 5��)��*�) ��0���(’, 1�: (�
#�. 6). 

7
 ������0�/ ������ 0���(�$3 ��������� #��$ ��#���(
�� ��
0�
�$ �������� ����$3
�
 8
������-���5$�� 1-2 (�$*. 2). 1*�
��(����, 5� ,� � 2013 �., �
� � ( 2014 �. ��������
��4
	�O3

- �
 ��2 ��(��//�) *���)�� 
*���
��/  �
�$�$ ���
�$�
�$ ,� �����*$ 
0��3���.��0� �


0�������0�.��0� #�������(, ���5
 ����) */0 ��$�
.���, ��� ��*�($ ���)���, (��*� -�*8��� (
9�����, 5� *(��.$�) ��� *$���0�� 43 �$*���*�4. 6�$ �)���, ���*� #��
�#��
��( �
 (�0���$*��0�
0
� 
 2013 �. �
�*$�)�� � �����/�  ���5�/ ����) */0 ��$�
.���, ��� ��*�($ ���)���, 
 

2014 �. ��������
��4 	�O3

- (
0
�� «*��(�
�
�» � (�

�$� ���
�$���.  

2013 2014 

�$*. 2. "�
0�
�$ �������� ����$3 ���
�$��( �
 8
������-���5$�� 1-2 

MF – ���)��*�) (��*���, �����
�)�$3 ��#�$( �
 ��*�(��� ���5� �
*�����0� ������, �; AL 
– ���5
 ����) */0 ��$�
.���, ��� ��*�($ ���)���, 0
; ACB – 
0��3���.�$� #������; AEB – 

0�������0�.�$� #������; 	 – (��*� 0���*�, %; N – (��*� 	����0��� ( 9�����, �0/�0; � – (��*�
-�*8��� ( 9�����, �0/�0; � – (��*� �
��/ ( 9�����, �0/�0; CS – ��0���(’, 1�:.
�&�"�-0&
1. 1*�
��(����, 5� ���*� *����� �
�#��� ( �����,��� (��� ���$3 (���#���$3 #
*����(

'����(��)��4 �#�
*�� �� � *�
#��)�$�. �
�, 
 ������ 2013-2014 ��. ��������
��,
0�����
�#��
��( (
��/(
�
 ( ��2
3 342,70-1016,67 �0/��3, 
 ����*$�� �
�#��� – 54,3-267,3 
�0/��3. 

2. 7
 ������0�/ U-��$����/ !
��
-%���� ��(����� (����*�� #��) ���, ��������
��� 	�O3
-

�
 ��2 � ��$�$.��� (��� ��*���2�(
��0� ��0���� ( 2014 �., ( ����(�,���  2013 �. 
3. 1$,(����, 5� ��*���2�(
�� *�����$ �
�#��� ,� � 2013 �., �
� � ( 2014 �. ��(��//�)

*���)�� 
*���
��/  �����*
�$ 
0��3���.��0� �
 
0�������0�.��0� #�������(, ���5
�$
����) */0 ��$�
.���, ��� ��*�($ ���)���, (��*��� -�*8��� ( 9�����, 5� *(��.$�) ���
*$���0�� 43 �$*���*�4. 

4. 7
 ���*��� �$��*$�� �
�#��� � �$���� (��� �����,�( ($,(���� ��*��(���� (�������*�� ��2
��*���2�(
�$�$ ���#
�$ (��, (���#�
�$3 � ��$�$�), ���
 �(
�$3 �
 ���$����,3 ���$3
(���#���$3 #
*����( 0���(�$3 ��.�� '����(��)��4 �#�
*��: � 2013 �. – ��2 #
*���
�$
��.�� "��*���-6���, 6���-�����, 
 � 2014 �. – ��2 #
*���
�$ ��.�� 6���-�����. 

Pro jec tion  of the v a riables  on t he fac tor -p lane  (   1 x    2 )
Ac tiv e  and Supple mentary  v ar iables

*Supp lementary v a riable

 MR AL

 AC B AEB
 C S

 H

 N P

 C

*H C O3
*C O2

-1,0 -0,5 0,0 0,5 1 ,0

Fac tor  1 : 50,77%
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0,0

0,5
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 : 2
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Projec tion  of the v ar iab les  on  the fac to r -p lane  (   1  x    2)
Ac tiv e and  Supplementary  v a r iab les

*Supplem entary  v ar iab le

 MR AL

 ACB AEB
 C S

 H

 N P
 C

*H C O3
*C O2

-1 ,0 -0 ,5 0 ,0 0 ,5 1,0

Fac to r  1  : 50 ,77%

-1,0
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0,0

0,5
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or
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 : 2
2,
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%
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O. Lakusta, S. Rudenko 
Yuriy Fedkovych Chernivtsi National University, Ukraine 
CARBON COMPOUNDS CONTENT IN WELL WATER OF CHERNIVTSI REGION 
For the first time, the study of the Carbon compounds content in well water of various catchment 
basins of the Chernivtsi region (2013-2014) was carried out. 

It is known that Carbon compounds in well water in Ukraine are not normalized. But, they are 
interest due to their high content in well water and their influence on such indicators as pH, general 
stiffness and alkalinity. 

In rural areas well water is used by both drinking and household purposes, and several studies 
have proved that described above parameters (when they exceed the norms) are cause damage both in 
the household and for human health. 

The aim of the research was to compare the Carbon compounds content in well water of various 
catchment basins of the main rivers of Chernivtsi region by the 2013-2014. 

The object of research was the well water of Chernivtsi region. This territory we are distributed 
conditionally along the catchment basins of the main rivers of the region. It is Dniester river basins, 
Prut river basins and Siret river basins. The research was conducted in the summer. The 
hydrocarbonate contents and carbonates were determined titerometrically according to generally 
accepted methods. 

As a result of the research, it was found that the Carbon compounds content in well water of 
various catchment basins of the Chernivtsi region is not stable. Thus, the hydrocarbonate 
concentrations are ranged 342,70-1016,67 mg/dm3, and Carbon dioxide are ranged 54,3-267,3 mg/dm3

by the period 2013-2014. 
U-criterion Mann-Whitney demonstrated a relative increase the HCO3

- and CO2 concentrations 
in the drinking water of the studied region in 2014, compared with 2013. 

It was found that the studied Carbon compounds in both years have form a joint association 
with indicators: agrochemical and agroecological bonitetes, agricultural area under cultivated crops, 
Phosphorus content in soil. It is indicating synergy of their dispersion. 

By the Carbon dioxide content in well water the significant differences between the different 
catchment basins of the main rivers of Chernivtsi region were revealed. Thus, in 2013, the Carbon 
dioxide content in water samples taken from the wells located on the territory of the Prut River basin 
was significantly higher than the similar indicators derived for the Dniester River basins and the Siret 
River basins. In 2014, the Carbon dioxide concentration in water samples taken from the wells located 
within the Prut River basin was significantly higher compared with similar indicators obtained for the 
Siret River basin. 
Key words: well water, hydrocarbonates, Carbon dioxide, agroecological indicators, agrochemical indicators, 
agro-loading indicators, Chernivtsi region, Dniester, Prut, Siret 
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