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liver, and then in the muscles. The results of the studies showed that the effect of potassium 
dichromate (at a concentration of 5, 10 and 20 mg/dm3), in contrast, alkaline phosphatase activity was 
characterized by a decreased activity in organs and tissues, indicating inhibition of phosphorylation 
processes, although in the sublethal concentration of potassium dichromate (2,5 mg/dm3) found an 
increase in its activity by 18% to control. So, the smallest percentage of survivors was recorded at the 
highest concentration in comparison with individuals from other research groups, but in these pisces 
the majority of the physiological-biochemical state parameters were close to the control values, the 
exception was luzal phosphotase, the activity of which (in this group) was the lowest, which may 
indicate a possible positive adaptive potential of this species of pisces. The obtained results testify to 
the possibility of the existence of this species in water bodies that are subject to anthropogenic 
pollution, in particular heavy metals, and a change in these indices indicates various ways of 
counteracting the toxic effect of toxicants 
Key words: gorchak, potassium dichromate, death, cortisol, glucose, thyroxine, lactate dehydrogenase, 
succinate dehydrogenase, lunar phosphatase, adaptive reaction
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����� ���	�
 ��� ��	������� ������	�		� 	� ������
��������	� �����	��� ����
 �����	��� (PISUM 
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# +�
��� ����+�
/���� ����*�
�, /,/.���1 ���, ���*��+�� "�"�/, ���*��+�� /,���,2 �
+��,� �

��+�,�� � ���, �
+, 1000 �
+��,� ��� /��,/�� �����0.�-� ����������1 ��
�, 1 ��, 3 ��, 
5 ��, 7 ��, 10 �� �
 �����+�� �
+���1 -���2� ��+�/��-�. ��+���,����
�*�� /+�
��/����, 3�
��, ����������1 3 ��, 5 ��, 7 �� /,��,�
�, "��* ���1 ���*��+�� "�"�/ � ��+�,�, / ��4
2
24,3 – 24,7% �
 +��,1�, "��* ���0 �
+, 1000 �
+��,� /�� 3,38% �� 9,28%. 5���� �� ��, ��
+����/� /��,/
0�* �
 ���*��+�* /,���,2 �
+��,� � ��+�,�,. $�, �����0.�-� ����������1
1 �� �
 10 �� ��+����/� ��-
�,/��-� /��,/
0�* �
 /+� ��+���4�/
�� ���
�,�,. 
������� 	���
: �������� �����������, �
��
���, ����
 ����������� ���
������ ����� ��	������

5�,����,� �
��
����,� 6�� ���/,3,/+1 �
 �����/4�� "��* �/
�,+*  �12�� +�/�����1
 ��.�,2 �4���� �����0.�-� ����������1, "� ��+�
� ���*��+�* ��2����-��, 3�
/,���,+��/�0�* �����0.� �
��
��0, 
 �
��  �,� – ���*��+�* �4���� /,������0/
�*. 5�� .
+
��"��, �����,��+�/ 
�����7 ����-��,�,, �+�"�,/� ��, �
��
����,2 
/
��12, � �
/���, ��
+�����/,3� ���,�,  �12
�, ����
��10�* �
���
��,/�� ��.�/,�,, 1�� /��,/
0�* �
 /+� "�
/,�1��� ���������, ���+,+���, [1, 3]. 
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/��4
7 / �
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�
 ����/’1. �
��
����
 -����,�
 +�
�
 �����0 � -���/�,2 �
���/,2 �,+�,���� +�.
+��+�� �
��,�
.��
 ����,�, � 
2,+�,�, +�
���/�+�* �0�,�, /�� ��7 �����0.�-� ����������1 [2, 4, 6]. 

����2 – �
��� ,���� 
 /,+���/��4
��
 ����"�"�/
 ���*���
 / #��
7��, �4�����
�����7��/, /�-��/���/, ������/, /��
����/ �
 �����
�*�,2 ��.�/,�. !,+��� +�
��/� 1��+�� �
 �����
�����/� /�
+�,/�+�� �
� �, +/�� 
+��+�/
��1 1� � 2
�.�/
��� �0�,�,, �
� � � /,���,+�
���
�
 ���� +��*+*��-�+���
�+*�,2 �/
�,�.  

# /’1�� � 
�
.��,� 
���
�*�,� � /,/.���1 �
+�����/ /��,/� �
��
��7 �
 ��+�,���
��-
���,. 9
/�
��1� �*�-� ��+���4���1 � /,1/����1 �
+�����/ /��,/� �����0.�-�
�������0/
��1 / ���,2 ��
2 �
 ������ ���
�,�, �������,/��+�� -���2� ��+�/��-� +���� :����+. 
�������� �  ��!"# "!$��"%�&'
$�1 ��+���4���1 "��� /���"�
�� 300 �
+��,�, 1�� �����,�, �
 6 ��+����,2 -��� �� 50 �
+��,�. 
!���"�
�� �
+���1 
��.�/
��+1 ������/4 72 -��,�. 5����+�� �
+���1 �������*��7 -���,
����������0 �� ����1-
��. 5����+�� �
+���1 $�-1 �������0/
�,+* ���0 ����-���/+*�,2
�������/ 1 ��, $�-2 – 3 ��, $�-3 – 5 ��, $�-4 – 7 ��, $�-5 – 10 ��. ����������1 �����+���/
���/��,��+* �
 "
� ��������*+*��-� �
�����-� ���,����
�*��-� ���,.��-� �"’���
��1
(���%�) �
 ����-����
-��+�,.��� �+�
��/�� HF – 51. ���������� �����+�� �
+���1
/,+
�4�/
�,+* �� 25 �
+��,� � �1���. !,+
��
 �
 ��-�1� 
 ��+�,�
�, ���/��,/+1 �
����,�
��1� /+�2 
-����2��.�,2 /,��- "� /,���,+�
��1 2���.�,2 
+�"�/ 
2,+�� ��+�,�. 

# �����+� ��+���4���1 /,/.
�, ���6���-�.�� �
 ���*��+�� 2
�
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��+���4�/
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 ��+�,��, ���*��+�* /,���,2 �
+��,� / "�"�, �
+

1000 �
+��,�, /��
�*�� +��+����4���1 
 ��+��� � ��/,���� ��+�,�. ��
�,+�,.�,� 
�
��
��+���,����
�*�,2 ����*�
��/ ���+���� -����  5. ;. ���,��,� [5]. 
��()�'���# "!$��"%�&' �� *+ !,-!.!��&&/
<��� ��+��,1��,/� ��-���� ���/, ��� � �����+��, � /+�2 -���
2 ��.
�, ’1/�1�,+1 �
 7 ���*
��+�1 /,+
��,. 	
�"��* 
 .
+��
 +2�4�+�� (100%) +��+����-
�
+1 � �������*��� � $�-1 -���
2. 
!����/���� �� �������*��7 -���, � ��+����,2 -���
2 +��+����-
��*+1 �,4���1 ���
�,��
+2�4�+�� �
+���1 ��.,�
0.,  $�-2 – �
 10%, $�-3 – �
 8%, $�- 4 – �
 12%, $�-5 – �
 12%. 

#�����/4 /�-��
�,/��-� ������� 6��+�/
�,+1 ��.
��, �/�����1 �
 6����/
��1 "�"�/. #
�������*���, $�-1, $�-2, $�-3 -���
2 +��+����-
/+1 ����.
+�,� ��.
��� �/�����1 (30.05) �
6����/
��1 "�"�/ (3.06). :/�����1 -���2� / -���
2 $�-4, $�-5 ����.
��+1  /,� � �
 2 ���, 

6����/
��1 "�"�/ �
 ��+�,�
2 4-�7 � 5-�7 �����+����,2 -���
2 /,�����4
�� �
 3 ��� ���������
-���,. 

# ����� /�-��
�,/��-� ������� ��+�1 ����/
��1 "�", ��+�,� �,/
�, � ���+� �/
�,. 
����*�
�, +�����*�-� �
.���1 ���*��+�� "�"�/ ���
�� � �
"�,�� 1. 

�
����� 1 
������1 ���*��+�* "�"�/ �
 ��+�,��, n=20 

5��
�,�, ����,
� $�-1 $�-2 $�-3 $�-4 $�-5 

M±m� 13,95±0,99 14,0±0,55 17,4±0,97 17,35±1,11 17,4±1,06 13,55±0,93 
=±m= 4,33±0,68 2,42±0,38 4,25±0,68 4,86±0,76 4,62±0,73 4,07±0,64 

Cv±mcv 31±4,90 17±2,68 24±3,79 28±4,43 26±4,11 27±4,74 
td – 0,04 2,5 2,29 2,46 0,28 
P – <0,95 >0,95 >0,95 >0,95 <0,95 

% ��
�������0 – +0,35 +24,7 +24,3 +24,7 -2,86 

&�
�� ����4
�,2 �
�,2 +/��.,�* ��� ��, 3� ����������1 ��+�,� -���, $�-1 / ��� 1 ��
�� /,��,�
� ���, +�����*�7 ���*��+�� "�"�/ �
 ��+�,��. ��,����7 ��+��/����+�� ��1 ���7 -���,
(�<0,95) �� ����/���4�0�* /���-����+�� ���1/� ��
�,. ������1 ���*��+�* "�"�/ �
 ��+�,�
2 
$�-2 +�
��/,�
 17,4  �., $�-3 – 17,35  �., $�-4 – 17,4  �., 3� � /��+����/��� +��//���� ����
�� �������*��7 -���, ����/,3�� �
 24,7%, 24,3%, 24,7% /����/����. 9�
.���1 ��,����0
��*0����
 ����/���4�� /���-����+�* /��,/� �����0.�-� ����������1 � ��
2 3 ��, 5 ��, 7 ��
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�
 ��+�,�, -��� $�-2, $�-3 �
 $�-4 (�>0,95). 9��� ���1 +�����*�7 ���*��+�� "�"�/ �
 ��+�,�
2
$�-5 �� ����/���4���*+1 ��,������ ��*0����
. 

������1 ���*��+�* /,���,2 �
+��,� �
 ��+�,�� / �������*��� � �����+����,2 -���
2
����+�
/���� � �
"�,�� 2. 

�
����� 2 
������1 ���*��+�* /,���,2 �
+��,� �
 ��+�,��, n=20 

5��
�,�, ����,
� $�-1 $�-2 $�-3 $�-4 $�-5 

M±m� 6,24±0,11 6,19±0,14 6,28±0,17 6,44±0,14 6,9±0,10 5,43±0,18 
=±m= 0,50±0,07 0,61±0,09 0,78±0,12 0,65±0,10 0,44±0,12 0,80±0,12 

Cv±mcv 8±1,26 9±1,42 12±1,89 10±1,58 6±0,0068 14±2,21 
td – 0,1 0,07 0,4 1,46 1,52 
P – <0,95 <0,95 <0,95 <0,95 <0,95 

% ��
�������0 – -0,8 +0,6 +3,2 +10,5 -12,9 

��
�,+�,.��0 �"��"��0 /,�
.���, 3� +�����1 ���*��+�* /,���,2 �
+��,� � "�"� /
�������*��� -���� +�
��/,�
 6,24  �., � $�-1 – 6,19, � $�-2 – 6,28. # �,2 -���
2 /����.
��*+1
���
.�� /��2,����1 /�� �������0 (�<0,95). # $�-3 +��+����-
��*+1 ���
.�� "��* ���1
.,+��*��+�� �
+���1 �
 3,2% 3��� �������*��7 -���,, 
 +������ �
.���1 -��� ,� – 6,44  �. 
	
�"��* � +������ �
.���1 /,���,2 �
+��,� � "�"� +��+����-
��*+1 � $�-4 – 6,9  �., 3� �
/��+����/��� +��//���� ���� ����/,3,�� �������* �
 10,5%. 	
���� ,� ���
�,� +�����*�7
���*��+�� "�"�/ +��+����-
/+1 � $�-5 � +�
��/,/ 5,43  �., 3� ��+���
��+1 �������0 �
 12,9%. 
9
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��7 �+� �����+����� -���, �
��4
�* �� +�����*�-� +�����1 ����,/�+��
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�,. 
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+
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5��
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%
+
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�� ���/�����-� ��+���4���1 /+�
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.�,� /��,/ �
 ���*��+�� ���
�,�, �����+��-� �
+���1 -���2� ��+�/��-�
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���
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�� ���
�,�,. 

1. �����/ �. %. �
���"����-�1 :�����.�,� ��1 /,3. �
/.
�*�,2 
��
��/ / �. %. �����/. –– �. : 	#��5
#��
7�,, 2016. –– 485 +. 

2. $�",�,� 	. 5. %��
-��> +���> , �
+���+�/����+�* .���/��
 / 	. 5. $�",�,� // �����,.�+�,�
��+���+�/,1 
-�1���,1 ����4
03�� +���>. �"3,� /����+> , �����,�, ,++����/
�,1. –– %. : 
	
��
. –– 1977. –– �. 3––25. 

3. ��
/�� &. 5. �
�,���-,.�+�,� ��+���+�/,1 �
�,�����,���-� 
-�1���,1 ��./ , �
+���,�
/ &. 5. ��
/��. –– �. : ��-�+, 2006. –– 180 +. 

4. �/.
����� �. 5. �+��/, �
��
�����7 ���,�,�, : �
/.. ��+�"�,� / �. 5. �/.
�����, &. 5. �

�, 
�. 5. %
�0 ��. –– ���+
 : ���+*�,� ���4. ���. ��-�, 2002. –– 208 +. 

5. ���,��,� 5. ;. !/����,� / +�
�,+�,.�+��0 -����,�� / 5. ;. ���,��,�. –– %,�+� : !> �� 
1
 ���
, 1978. –– 226 +. 

6. �/,���+*�
 �. %. �����-�.�� �+��/, ������"+�/
 �
 +��*+*��-�+���
�+*�
 �
��������-�1 : ���+����
������ / �. %. �/,���+*�
. –– ���+
, 2013. –– 216 +. 

M. A. Kryzhanovska 
Volodymyr Hnatiuk Ternopil National Pedagogical University, Ukraine 
INFLUENCE OF DIFFERENT DOSES OF IONIZING RADIATION ON INDIVIDUAL 
INDICATORS OF EDIBLE PEA (Pisum sativum L.), CETRIS CULTIVAR 
In recent times, the problem of environmental safety is particularly acute in the context of increasing 
anthropogenic load. The number of technologies that use ionizing radiation, and, at the same time, the number of 
sources of radiation, which increases the probability of their runaway, is growing all over the world. Radioactive 
substances enter the atmosphere, ultimately concentrating in the soil. The agricultural sector will suffer the most 
from radioactive substances. Plants become the first screen that undertakes the effect of such radiation. 
Radioactive isotopes do not cause significant damage to plants, but they accumulate in the harvest in significant 
quantities and in the chain "soil - plant - animal" appear in the human body. Due to consumption of radionuclide 
contaminated foodstuffs, the population gets an additional dose of radiation that accumulates and leads to 
negative health effects. 

The scientific task of this study was to investigate the mutagenous impact of different doses of ionizing 
radiation on the specific series of edible peas of the Cetris cultivar. 

The research was conducted in the private household in the village of Plotych, Ternopil region. Seeds that 
have been soaked for 72 hours were selected for the study. The germinated seeds of the control group were not 
subject to irradiation. The germinated seeds of the group DG-1 were irradiated with a dose of X-rays 1 Gy, DG -
2 - 3 Gy, DG -3 - 5 Gy, DG -4 - 7 Gy, and DG -5 - 10 Gy. 

As a result of the study, it was determined that different doses of ionizing radiation have little effect on the 
quantitative indices of germinated seeds of edible peas of the Cetris cultivar. Irradiation doses of 3 Gy, 5 Gy, and 
7 Gy show a stimulating effect (+ 24%) on average of beans per plant and contribute to an increase in the weight 
of 1000 seeds from 3.38% to 9.28%. However, these irradiation doses cause slight fluctuations of the average 
number of ripe seeds per plant (6.28-6.90 pc versus 6.24 pc in control). The used doses of ionizing radiation of 1 
Gy, and 10 Gy demonstrate a non-significant negative influence on all investigated indices. 

Key words: ionizing radiation, radiation, edible pea 

���������� �� �����       	
��� �
 30.10.2018 
!. !. ���"����


