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THE FAUNA AND STRUCTURE OF AMPHIBIAN COMMUNITIES WITHIN THE TERRITORY 
OF THE NATIONAL NATURAL PARK “SYNEVYR” 
The composition of the fauna of amphibians for the territory of the National Nature Park “Synevyr” is 
explored. The total number of species is 12. Dominance index is calculated for estimation of the 
number of different species. The structure of communities has been analyzed for all environmental 
scientific research departments. Eudominants for all territory are Salamandra salamandra (24,7% of 
the total specimens number of all species), Lissotriton vulgaris (18,7%), Mesotriton alpestris
(13,8%), Triturus cristatus (13,6%), Bombina variegata (12,1%). Dominant is Lissotriton montandoni
(7,4%). Subdominants are Rana temporaria (4,4%), Rana arvalis (2,9%), and subrecidents are Hyla 
arborea (0,9%), Rana dalmatina (0,7%), Bufo viridis (0,5%), Bufo bufo (0,4%). The index of species 
diversity of the amphibian fauna is 2.91. 
Key words: amphibians, batrachocenosis, communities’ structure, National Nature park “Synevyr” 
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3(���,3, '
�+
0 ( '3 �����*��
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��'(��*�4 [�����'�
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P. sylvestris
�� (�������4) 170,4±3,3 23,0 43,8±1,2 28,0 4,9±0,04 4,0±0,08 20,8 

��� 144,6±3,0*** 20,8 33,7±0,6*** 19,0 5,1±0,05*** 4,3±0,07*** 17,4 
&:� 130,7±2,3** 17,6 29,7±0,8** 26,6 5,6±0,5** 4,6±0,1** 20,0 
�-� 118,9±2,6* 22,0 25,4±0,7* 26,1 5,8±0,6* 4,8±0,1* 18,8 

P. pallasiana
�� (�������4) 192,6 ±10,2 37,5 48,6±1,4 33,7 5,0±0,4 4,0±0,4 19,1 

��� 166,6±3,4*** 20,4 37,1±0,7*** 19,7 5,01±0,1*** 4,6±0,1*** 18,4 
&:� 159,4±3,4** 21,3 33,9±0,8** 27,6 5,22±0,1** 4,8±0,1** 21,6 
�-� 129,5±2,4* 18,2 26,5±0,7* 26,7 5,52±0,5* 5,1±0,1* 19,6 

&�'��+
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 * ��������� ��*��(���
 ��' * – P = 0,95; ** – P = 0,99; *** – 
P = 0,999 
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$�"��(
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�
3�(
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� ���


���4 (�'0�'0 8
�����( (�� ��� *���, �


��'(��*�4 0��, ��(�.� �"�
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���0 (��). ��� 

('*'� �� (
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)�,�
���


���4, ��
(��012'� *��'�4 �" ���(�� ���
"��'+�*��� 
��'(��*�' �����' (Severin� et al., 
2010, Sgura. 1997, Smolinski et al, 2007). ��� � �����*���( *��0� ��'(���)*�'3 �
*
)���'� (
*�
(���'' * �����*��
�' *��0� �������4�,3 �"�

��( ",�� "��4 � �
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8'+�*��� ��3��.����� 

.�0
���'� *���, ����4 
�� 
��'(��*�4 �� 3����*��
� �����*�(
 P. sylvestris ' P. pallasiana. 

�+�('���, ��'*
��,� '
�����'0 0(�01�*0 ��
��'�� �
*���'� �
 ��3��.���,� *���**, 
�����
12��*0 ' '3 *�������� �����*�(�. /
(�*���, +�� 0��, �' ����*0�*0 � +�(*�('���4�,�
*�������
�, ����
�'(�� ��
.'��12'� �
 ��������'0 ( ���
"��'
�� �����' '
�����'�'��12�� �� ��(�� �
 *���**. /
�����'0 ( �
+�*�(����-���'+�*�(���,3
3
�
����'*�'�
3 0��, �� ( �����
3 �
**�
��'(
1� �
� 

2'���-������*
����,� ��3
�'
�
[Severin� et al., 2010]. 

��
��4�
�, '**����(
�'0 ���(�0 �'��.����'+�*�'3 �
�� ��'� ( ���'*���
�'+�*�'3
��
�03 ���� ��( �����*���( *��0� ���


�', +�� ( �*��('03 

.�0
���'0 � (*�3 '

'**����(
��,3 ('��( �(��'+'(
��*0 +'*�� 
���
�'� ' �
"�1�
��*0 �
* '���'� '3 *�����
. 
(�
"�. 2) �
�, ( �
*
)���'03 P. pallasiana ���(��4 �
����.'� �'��

 (�����)��'�, ��*�
(
�'�, 
���
(�������� �
*3�)���'�: ���.����1*���*�4, 
..�1�'�
�'0, ���4��(,� 3����*��,) 
(
�4'���� �� 0,19 �� 4,26 %, ��.�
 �
� ( ��'������ �����0�'' 5��� ���


���4 *�*�
('� ���4��
0,09 %. (�
"�. 2). ������� �����'�4, +�� ��' (�
���*�('' 
���*8����.� 

.�0
���'0
����, ����,3 ���'
(��*�( ��'("
**
, �
����.'� �'��

 ",�� ( 16–27 �

 "��4 �, +�� �
*��0� P. pallasiana * ��'������ �����0�''. # *������.� �����*�(
 �
*���'� * )���
������.�
��(
�
, .�� ����"�
�
�� ��+(����� 

.�0
���'�, ���0 5�'3 �
����.'� ",�
 "��4 � ( 27 �

 ��
*�
(���'1 * ��������� ' ( 3 �


 �� *�
(���'1 * �
*���'0�', ���(��)���,�' (�'0�'1
(,"��*�( ��(���
 ( �����
�'' ���. #��(��4 3����*���,3 
"���
�'� (��*�,: ��'�
��,�, 
�(���,�, ���)�*�(���,�; 
..�1�'�
�'0, ���4��(,� 3����*��,) ( �����
3 �����*���(
P. pallasiana ( ��"�
.���'0��,3 5�
8'+�*�'3 �*��('03 ����, �����.� ��(
�
 ��*�'.
��
�
'"��4 �.� 
�
+��'0 5,4% � (
��*�,3 �
*���'� ' 2,9% – � �
*
)���'� �*��*�(����.�
(�
�"��(���'0, 5�� (, � ( 4,5 �


, +�� ( ���, ( 2,1 �


, +�� ("�'
' �-�. 

!������ 2 
����*'���4�,� ���


���' �'��.����'+�*�'3 '
�����'� ' �
�� ��'� ( �����
3 ���� ��(
�����*���( *��0� P. sylvestris ' P. pallasiana '
 �

�,3 �
*
)���'� ��3��.���� 

.�0
����,3

����'���'� ��'(���)40 ( *�
(���'' * �
*
)���'0�' �
�� ������,3 ��"
�'

�'��

-�*�� ���'
�
*�
�'0 �
*���'�
�"2�� ���'+�*�(�
�'��.����'+�*�'3
�
�� ��'�

! ��� +'*��

&- ;%

P.
 sy

lv
es

tr
is

�� (�������4) 1,87±0,11 0,46±0,54 1,41±0,09 
��� 3,65±0,13 1,37±0,08 2,28±0,11 
&:� 7,80±0,19 2,71±0,12 5,09±0,16 

&:� �*��*�(����.�
(�
�"��(�. 7-11 ��� 5,24±0,18 2,14±0,12 3,10±0,14 

�-� 5,17±0,31 1,77±0,18 3,4±0,25 

P.
 p

al
la

sia
na

�� (�������4) 0,13±0,15 0,09±0,002 0,04±0,001 
��� 2,92±0,13 1,68±0,09 1,24±0,08 
&:� 7,09±0,18 1,71±0,09 5,38±0,16 

&:� �*��*�(����.�
(�
�"��(�. 7-11 ��� 5,63±0,20 2,74±0,14 2,89±0,15 

�-� 4,63±0,23 1,97±0,15 2,66±0,18 
&�'��+
�'0: &- – �
����.'' �'��

, ;% – 3����*���,� 
"���
�''
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&���"�
0 �������'0 �
"�1�
��*0 ' ( �����
3 �����*���( P. sylvestris, ���(��4 &- (
��"�
.���'0��,3 5�
8'+�*�'3 �*��('03 ��*���4�� (, � (2,14 – 2,78%), +�� ��' 
���*8�����


.�0
���'' (1,37%), ��.�
 �
� ( �������� ���0 5�'3 ������ *�*�
('�
 0,46%. ! 5���, �+�('���, 
���
)
��*0 *���'8'�
 (�
���*�('0 �
 �
*���'0 �

���
+�*�(����.� �� 3
�
����� 

.�0
���'0
����)
12�� *���,. 

! �����
3 �����*���( P. sylvestris ���(��4 3����*���,3 
���
�'� ( ��"�
.���'0��,3
5�
8'+�*�'3 �*��('03 ����, �����.� ��(
�
 ��*�'.
�� 3,1–5,1 %, +�� ( 1,35–2,24 �


 (, �, 
+�� � �
*���'� �����
�'0 ���. �"�
��)���,� ���(��4 �'��.����'+�*�'3 �
�� ��'� �
�����*�(
 P. sylvestris ��'(���)*�'3 �
*
)���'� "�'
�� �� ���� � �����*�(
 �
*���'� (8 %), 
���'
�
*�
12'3 ( 
��� >����",�4*��� %<� [�
�4+����, ?�����(, 2001], �� 
�
+'���4��
�')�, +�� � �
*���'� �*���(�,3 "���( ��(, (18 %), .�� �
"�1�
��*0 

����,� ��8'�'�
��+(����� (�
.' [�.���'�
, 2010]. 

! �����, � �����*�(
 P. sylvestris ( �
*
)���'03 ��'(���)40 (,0(��� "���� (,*��'�
���(��4 �'��.����'+�*�'3 �
�� ��'� ( *�
(���'' * P. pallasiana. ;
�
������� �*�"����*�41
�����*�(
 +��,��3 '
�+���,3 �
*
)���'� P. sylvestris ' P. pallasiana 0(�0��*0 "���� (,*��
0
(*���+
���*�4 3����*���,3 
"���
�'�, +�� �
����.'� �'��

. ! 
�
-����8

�,3 �����
3
�����*���( �����(,3 ���'*��� �
'"���� �
*���*��
����,�' �
����.'0�' �'��

 ",�'
�����)��'� ' ��*�
(
�'� 3����*��, 
 *���' 3����*���,3 
"���
�'� – ��*�, ' 
..�1�'�
�'0. 

�����(
���4��, � �����*�(
 �
*���'� )���
������.� ��(
�
, 3����*���,� 
"���
�''
(*���+
�'*4 ( 3,4–6,7 �


 +
2�, +�� ( ���.'3 �
*
)���'03 ��'("
**
. <�� ��)�� �"70*�'�4
(,*���� 

.�0
�����*�41 (*��, �,3 ����� ��(
�
 �0)��,�' ���
��
�', (��1+
0
�����
����4�,�, �����,� *�
�
1� ��(, ���,� �
�'
�'���,� 8��. ������� �����'�4
(,*��'� ���(��4 �
����.'� �'��

 – ��*��( � *��0� P. sylvestris ( �������4��� �
*
)���''
��. �� ",� ( 34,3 �


 (, �, +�� � *��0� P. pallasiana '
 �����0�'' ��. &� 5��� ��'+'��
(*���+
���*�4 '**������,3 3����*���,3 
"���
�'� � *��0� P. sylvestris ( �
*
)���'03
��'(���)40, �� ���� ��'1 � �������1, 

����� �')�, +�� � *��0� P. pallasiana. ���
��, �*�'
*�
(�'(
�4 ���1 ������ * �
�� ��'0�' ��*�, � �����*���( *��0� P. sylvestris ' P. pallasiana 
'
 �
*
)���'� ��'(���)40, �� ( ���3 '
 +��,��3 (
�'
���( ��
 (, � � ���(�.� ('�
, +�� �
(����.�. 	
'"���� (,*��'� ���(��4 �'��.����'+�*�'3 �
�� ��'� ' '3  '���'� *�����
(,0(��� ( *������� �����*�(� P. pallasiana ' P. sylvestris, ���'
�
*�
12'3 �
 ��3��.����


.�0
����,3 ' �
�� ���,3 ����'���'03 ��'(���)40. # 5�'3 ('��( "���� 7 % 
�
8

�,3 '
����8

�,3 ������ ���� ��( *��0�, *�"�
��,3 * 30-����'3 �
*
)���'� �
 )���
�������
��(
��, '���' �
����.'' �'��

 ' 3����*���,� 
"���
�''. <�� ( 2–5 �

 (, �, +�� � *��0�
P. pallasiana '
 �
*
)���'� $�����
, 	�(�
�(��*'�(�' ' -
�'����0. (��� '��( ' ��., 2013). 
�
�'� �"�

��, ( �����
3 ���� ��( �����*���( *��0� �(�3 ('��( 3(���,3 –  '����
��
�4���
P. sylvestris ' �
��
��
�4��� – P. pallasiana, ���'
�
*�
12'3 ( �

�'+�,3 ��3��.����
�
�� ���,3 ' 

.�0
����,3 5�����
3 ��'("
**
, �"�
��)�� (,*��'� ���(��4
�'��.����'+�*�'3 �
�� ��'�. 
�$&"#$
�
�'� �"�

��, ( �����
3 ���'*���
�'+�*�'3 ��
��� ���� ��( �����*���( P. sylvestris '
P. pallasiana '
 *��0� ��'(���)*�'3 �
*
)���'� *�2�*�(���� '
���0��*0 
��'(��*�4
0��, ��(�.� �"�

�(
���0 ' 
�
+'���4�� (�
�
*�
�� ���0 ������ * �
����.'�� �'��

 '
3����*���,�' 
"���
�'0�'. @
.�0
���'� *���, (,
,(
�� ��(, ��'� ���(�0
�'��.����'+�*�'3 �
�� ��'� � *������.� �����*�(
 P. sylvestris ' P. pallasiana '

�
*
)���'�, ���(��)���,3 (�
���*�('1 (,"��*�( ���
����.'+�*�'3 ���'
(��*�( '
���'
�
*�
12'3 �
 )���
������� ��(
�� .. ��'(�� ��.. !, �����+'*����,� ���


���'
�
*���'� *�*�, ' '3 *������.� �����*�(
 ��'�����, �
� ��*��(,� ��0 '��'�
�''
��3��.����.� 

.�0
���'0 *���,. �
�)� ��
��4�
�, �
 '3 '**����(
�'� ���


�', +��
P. sylvestris ' P. pallasiana (����� ��'.���, ��0 ���'���'�.
 .�������*'+�*�'3 588����( �

��3��.���� 

.�0
����,3 ����'���'03. 
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E. V. Lapteva 
Krivyi Rig Botanical Garden of the NAS of Ukraine 
INFLUENCE OF TECHNOGENIC POLLUTION KRYVORIZHZHYA ON CYTOGENETIC 
CHANGES IN SEED PROGENY PINUS SYLVESTRIS L. AND P. PALLASIANA D. DON. 
The aim of our research a comparative analysis cytogenetic changes of seed progeny Pinus sylvestris 
and Pinus pallasiana seedlings from tree stands in an environmentally safe area (Mountain Crimea and 
Kremenets Forestry) and the technogenically polluted Krivoy Rog region (of the Krivoy Rog 
Botanical Garden of the National Academy of Sciences of Ukraine; near the Krivoy Rog metallurgical 
plant «ArcelorMittal Kryviy Rih»; on the great Pershotravnevomu hall). Cytogenetic tests were 
conducted using the following indexes: mitosis pathologies, chromosomal aberrations and 
nucleonucleolar ratio. 

Nucleonucleolar ratio in Krivoy Rog's planting seedlings seeds compared to control samples of 
seeds was more by 6 - 27%. The nuclear area is found to be significantly smaller in seedling cells of 
seeds from plantations, than that area in cells of seeds from the control natural populations. Results of 
the study of cytogenetic abnormalities in root meristematic tissues of seedlings seeds showed that in 
terms of pollution in all of the studied species growing number of anomalies observed expand their 
range depending on the type of pollution (atmospheric and edaphic). It was established that the two 
types of plant of Krivoy Rog pine plantations fraction pathology mitosis and chromosomal aberrations 
cells in the roots of seedlings seeds up to 10 - 40 times compared to seedlings seeds from of natural 
populations. The highest level of mitosis abnormalities, as a rule ordinary bridges, was revealed in 
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P. pallasiana and P. sylvestris growing in industrial ecotopes of Krivbass, especially in seeds of 
plants, grooving in ore-mining dump. 

In general, the offspring P. sylvestris in plantations of Kryvorizhzhya found higher levels of 
cytogenetic abnormalities in comparison with P. pallasiana. One distinctive feature of the P. 
sylvestris � P. pallasiana from all four examined stands is the higher frequency of chromosomal 
aberrations compared to the frequency of mitosis pathologies. 

Thus, in the meristematic tissue cells of the seed descendants of P. sylvestris and P. pallasiana
from the stands in the Krivoy Rog region, serious changes in the activity of the nucleolar organizer 
are observed and the proportion of cells with pathology mitosis and chromosomal aberrations is 
considerably increased. Environmental pollution encourages increased cytogenetic abnormalities in 
the seed descendants of P. sylvestris and P. pallasiana from the stands exposed to emissions from 
metallurgical works and growing on the iron ore dump in Krivoy Rog. The above enumerated 
indicators of pines trees and their geniture are acceptable as test indexes for the indication of 
technogenic environmental pollution. 
Key words: Pinus sylvestris; P. pallasiana; seeds; seedlings; cytogenetic changes; Krivoy Rog region 
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