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8/���. ��������* avr-0���* �
��0��
  ��������
/( ��+�(���. ����(�( 
��+�
8�'+- �
+�
�
�����+�*, ����'�
��/ -�(3 8 +(��� +�����, ���+(7�(3 ��- �
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�(3
��- �
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 C. 
michiganensis subsp. michiganensis �1-38, -�� ���0��*
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,���(7�(3 +���+�* [4], .. ���0���() *��(* �
 �+��*��
��/������( 
��(��+(�
����. +(+��/( ��+�(� *(*7��� ����+�
��'�. �(*7���- ��. �� �
 +(���
6����'�(3 +����� ���*��(�( � 
+��+�*
��-/ ��+�(�-��0����
���* +����* ��/
��* * ���'���� in 
vitro, 4� ��*��(�� *�+�( �� /���/�/� *��(* 7(��(��* �
*���(:�'�0� +�����*(4
. 

� �������� ��- �(+���* ��+�(�-��0����
���* ��+���9�*
�(3 +����* ��/
��* ,�*
3
�
�����() */�+� 6�����* �
 ��*�� 5,41 – 6,95 /0/�. 	
/( *(-*����, 4� 
 ��. 4,0 % �� P. 
syringae pv. tomat� �1-28 *��,�*
��+- ���*(4���- ���'��+�� 6����'�(3 +����� * �(+��
3 ��+�(�
+����* ��/
�
 *�� 23,05 �� 57,70 %, X. vesicatoria �1-30 – 23,92 – 59,51 %, C. michiganensis subsp.
michiganensis �1-38 – 24,78 – 56,56 % (�
,�. 1).  

�,��,�
 ��+�(� �� ���+(�5*
�
 �����+( ,��+(���� 6����'�(3 +����� * ����(�
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6������+(7�(3 +����� ,���(��* ,
�����
�'��. ��
�7
+��+�� * 2,49 – 2,82 �
(, 7����.
,
�����
�'��. ��-/(+��+�� – 1,24 – 2,80 �
( �
 ,
�����
�'��0� �
�� ��+�(� ��/
�
 – 2,57 – 2,64 
�
(. 	
),��': *(+��(/ */�+��/ 6�����* +���� �+�3 ��+���9�*
�(3 +����* 3
�
����(�*
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+���( �,���0, >�
����- �
 2��
+�(), -�� 3
�
����(�*
�(+- ���*(4���5 +��)��+�5 ��
,���(��* ,
�����
�'�(3 3*���,. 1
 �
�(/( War A. R. [12], ,��� ���*����� +���5
��+���(/����*  ����/ (Cicer arietinum L.) ��- �����( ,��3�/�7��. *����*��� ��+�(� �
 ��
�
��
��������
��) �� (1, 1,5 � 2 /0/�). 2*���
/( *��/�7���, 4� ��+�(�( ��9� :*(��� ��
0�*
�( �

�� ��( 1,5 /0/� � ���

�( ,��': *(+��� �
���(7���- 6�����*, H2O2 � ,����*, �������5

��(*��+�� �����+(�
( �
 ����6������+(�
(. 
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�
���� 1 
�/�+� 6�����* * �(+��
3 ��+�(�-��0����
���* +����* ��/
��* 
 ��. +
���(��*�. �(+���( �

6������+(7�(3 /��
,�����* ,���(��*

����(

�/�+� 6�����*, /0/�

����-
���'

P. syringae pv. tomat�
�1-28 

X. vesicatoria  
�1-30 

C. michiganensis subsp.
michiganensis �1-38 

��
4,0% 

�� 4,0% + 
�� 1,0 /0/� �� 4,0% �� 4,0% + 

�� 1,0 /0/�
��

4,0% 
�� 4,0% + 
�� 1,0 /0/�

�����
)� 6,95 9,32 16,68 9,43 16,58 9,25 16,72 
1���+�
* 6,88 9,50 16,86 9,82 16,78 9,60 16,50 
>�
����- 6,00 9,11 17,29 9,24 17,11 9,15 16,20 
��0��' 6,38 9,41 16,40 9,29 16,20 9,49 16,31 
�,���0 6,10 9,62 17,19 9,73 17,06 9,55 16,12 
2��
+�() 6,93 9,04 17,41 9,16 17,31 9,07 16,23 
��+���
� 6,37 9,16 16,90 9,21 16,54 9,30 16,43 
��//���8�' 6,81 9,27 16,64 9,38 16,16 9,49 16,45 
>���
 5,41 7,74 14,92 7,78 14,60 7,82 14,55 
�������
 5,77 7,10 14,39 7,15 15,02 7,20 14,86 
�
/
 5,42 7,50 14,65 7,58 14,43 7,40 14,31 

�5,(/() 5,56 7,86 15,23 7,92 14,73 7,43 14,90 
�
�
� 5,75 7,84 15,43 7,88 14,96 7,60 15,29 
��/
7 5,48 7,95 14,72 8,06 14,68 7,82 14,54 
	�%05 0,28 0,38 0,48 0,54 0,37 0,32 0,44 

�/�+� �
��3���* * �(+�
3 ��+�(�-��0����
���* +����* ��/
��* * �������'��/� *
��
���
*
��5*
* * ���
7�(3 /�9
3 *�� 3,45 �� 4,99 /0/�. � �/�*
3 ������*
��0� ,
�����
�'��0�
+���+� �
/( *+�
��*���� ���
7�� /��( ��*�- �
��3���* � ��+�(�-��0����
���* ��+���9�*
�(3
+����* ��/
��* (�
,�. 2).  

�
���� 2 
�/�+� �
��3���* * �(+��
3 ��+�(�-��0����
���* +����* ��/
��* 
 ��. +
���(��*�. �(+���( �

6������+(7�(3 /��
,�����* ,���(��*  

����(

�/�+� �
��3���*, /0/�

����-
���'

P. syringae pv. tomat�
�1-28 

X. vesicatoria  
�1-30 

C. michiganensis subsp.
michiganensis �1-38 

�� 4,0% �� 4,0% + 
�� 1,0 /0/�

��
4,0% 

�� 4,0% + 
�� 1,0 /0/�

��  
4,0% 

�� 4,0% + 
�� 1,0 /0/�

�����
)� 4,24 4,59 28,49 4,45 28,40 4,66 28,32 
1���+�
* 4,16 4,96 28,80 4,78 28,75 5,08 28,86 
>�
����- 4,92 5,16 29,22 5,06 29,28 4,98 29,18 
��0��' 4,37 4,70 28,78 4,56 28,85 4,75 28,91 
�,���0 4,99 5,29 29,04 5,04 28,90 5,14 29,15 
2��
+�() 4,79 5,05 29,11 5,12 29,18 5,21 30,02 
��+���
� 4,59 4,98 28,53 4,70 28,60 4,82 28,65 
��//���8�' 4,62 4,90 28,61 4,72 28,54 4,86 28,68 
>���
 3,45 3,75 25,98 3,62 25,80 3,70 25,92 
�������
 3,57 3,86 25,88 3,71 25,80 3,80 25,93 
�
/
 3,70 4,02 26,19 3,82 26,08 3,95 26,23 

�5,(/() 3,66 3,72 26,41 3,78 26,35 3,87 26,47 
�
�
� 3,88 4,08 27,14 3,94 27,02 4,00 27,20 
��/
7 3,65 3,83 26,08 3,74 26,00 3,79 26,18 
	�%05 0,24 0,31 0,44 0,47 0,58 0,38 0,35 

� �(+��
3 +����* ��/
��*, �,��,���(3 4,0 % �� P. syringae pv. tomat� �1-28, */�+�
�
��3���* +�
��*(* 3,72 – 5,29 /0/�. 1
 ���
*
��- �� 9(*(�'��0� +�����*(4
 4,0 % �� X. 
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vesicatoria �1-30 �
��9 +��+����0
�
+- ��������- �� ,��':���- ���'��+�� �
��3���*, */�+� -�(3
+��
�
* 3,62 – 5,12 /0/�. 1,��':���- */�+�� �
��3���* �� 3,70 – 5,21 /0/� /( *+�
��*(�( � 
 ��.
6������+(7�(3 /��
,�����* ,���(�
 ,
�����
�'��0� �
�� C. michiganensis subsp. michiganensis 
�1-38. 

�,��,�
 ��+�(�-��0����
���* �� * ��������
��. 1 /0/� ������*
�
 �
���(7���- */�+��
��7(��(3 �
��3���* 
 �/�* ,
�����
�'��0� +���+�. $�� ��85 4,0 % �� P. syringae pv. tomat� �1-
28 + 1 /0/� �� */�+� �
��3���* ,��':�*
*+- * 5,94 – 7,53 �
(, 4,0 % �� X. vesicatoria �1-30 + 1 
/0/� �� – 5,95 – 7,47 �
(, 4,0 % �� C. michiganensis subsp. michiganensis �1-38 + 1 /0/� �� – 
5,93 – 7,51 �
(. � �(+��
3 ��+�(�-��0����
���* +����* ��/
��* /
�+(/
�'�� �
7���- */�+��
�
��3���* +�
��*(�( 28,32 – 30,02 /0//� ��- +����*  ���*(4���5 +��)��+�5 �� ,���(��*
,
�����
�'�(3 3*���, 
 �/�* ���
*
��- 1 /0/� ��. 

	
+����(/ *
9�(*(/ ��/�������/ 
��(��+(�
����. +(+��/( 8 6�
*���.�(. 
$�(��+�
5�', 4� +�����' +��)��+�� ��+�(� �� ��. 6������+(7�(3 /��
,�����* 
��9(�' *��
.3�'�0� */�+��, �+���'�( *��( ��0��55�' ��(+��-*����*�� �����+(, +�
,����5�' ����(���
/�/,�
�(, /����55�' 
��(*��+�' 6��/����* � ���������* * +���+�*(3 �/�*
3 [5]. 	
:�
��+���9���- ���

�(, 4� ,
�*() ��*��' 6�
*���.��* * +���
3 ��/
��* ���(*
*+- * ���
7�(3
/�9
3 *�� 3,12 �� 4,50 /0/� (�
,�. 3).  

�
���� 3 
�/�+� 6�
*���.��* * �(+��
3 ��+�(�-��0����
���* +����* ��/
��* 
 ��. +
���(��*�. �(+���( �

6������+(7�(3 /��
,�����* ,���(��*  

����(

�/�+� 6�
*���.��*, /0/�

����-���'

P. syringae pv. tomat�
�1-28 

X. vesicatoria  
�1-30 

C. michiganensis subsp.
michiganensis �1-38 

�� 4,0% 
�� 4,0% + 
�� 1,0 
/0/�

�� 4,0% 
�� 4,0% + 
�� 1,0 
/0/�

��
4,0% 

�� 4,0% + 
�� 1,0 
/0/�

�����
)� 4,26 4,44 6,45 4,40 6,58 4,48 6,50 
1���+�
* 4,22 4,38 6,22 4,32 6,30 4,44 6,38 
>�
����- 4,50 4,72 7,09 4,68 7,25 4,75 7,17 
��0��' 4,33 4,50 6,43 4,45 6,43 4,74 6,50 
�,���0 4,45 4,67 7,04 4,72 7,12 4,78 7,24 
2��
+�() 4,40 4,62 6,99 4,67 7,09 4,71 7,11 
��+���
� 4,18 4,38 6,20 4,34 6,27 4,43 6,35 
��//���8�' 4,04 4,24 6,09 4,33 6,27 4,37 6,16 
>���
 3,12 3,27 4,92 3,22 4,83 3,30 4,72 
�������
 3,54 3,66 5,14 3,61 4,91 3,69 5,04 
�
/
 3,24 3,34 5,20 3,30 5,13 3,42 5,02 

�5,(/() 3,48 3,58 5,08 3,53 5,00 3,61 4,95 
�
�
� 3,72 3,87 5,52 3,83 5,43 3,90 5,37 
��/
7 3,65 3,77 5,35 3,71 5,23 3,82 5,15 
	�%05 0,38 0,28 0,45 0,31 0,52 0,44 0,63 

�
�, ���
*
��- * +�����*(4� 4,0 % �� P. syringae pv. tomat� �1-28 ��(*��� ��
���*(4���- */�+�� 6�
*���.��* �
 2,87 – 5,00 %, 4� +*��7(�' ��� ��*(��� ��(+��0� +���+� *
��+�(�
3. 	��
7�� ,��':���- */�+�� 6�
*���.��* �
 1,43 – 6,07 % /( +��+����0
�( � 
 ��. 4,0 
% �� X. vesicatoria �1-30. ���+���- * +�����*(4� 4,0 % �� C. michiganensis subsp. michiganensis 
�1-38 *(��(�
�� ���*(4���- */�+�� 6�
*���.��* �
 3,73 – 7,42 %. %
�/  �(/, �,��,�
 �� � ��-
6������+(7�(3 /��
,�����* �
��0���* ��(*��(�
 /
)9� �� �*���
���0� ���*(4���- */�+��
6�
*���.��* 4��� �������5 (�
,�. 3). � �����
���� 8 �
�� ��� *��(* �� �
 
3(+�� ��
���.
��6���*
�(3 Phytophthora infestans (Mont.) De Bary ���,����*(3 ��+�(� �
������. �(-*����, 4�
��+�- �,��,�( �� *��,�*
8�'+- �
���(7���- 6����'�(3 +����� � 
��(*
��- �����+(�
( *
/�+�-3 ���
��
��. �
��0��
, 4� 8 ��(7(��5 6��/�*
��- +��)��+�� [3]. 

��- 6������+(7�(3 /��
,�����* ,���(��* ,
�����
�'�(3 3*���, �
 +�������� /�/,�
�
����(� ��*'-
�
  ��*(���/ ��(+��0� +���+�, -�() �,�/�*���() ��+(����-/ ��*�����- 2>�. 
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��57�*� ���' * ��0��-��. ���'��+�� 2>� * ����(�
3 *���0�
8 
��(��+(�
���
 +(+��/
 
3(+��, 
�+��*�
 6�����- -��. ���-0
8 * ���*��'����� � 
��,�0
��� ��(+����- *�����:�'�����(��(3
��0
��7�(3 ��7�*(�, ��)+����� �����������. ��. 4��� ,����0�7�(3 +������� � �����+(�
��.
*���(��(3 /��
,�����* [9].  

��+���9�*
�� +���( ��/
��* /( �����(�( �
 �*� 0���( 
 
��(��+(�
����5 
��(*��+�5
6�����*. "� ��*’-
��  ��*��/ 0����
��. 2>� � �
�(3 +����* ��/
�
, -�� *�����-5�'+-
+������/ +��)��+�� ����( 6����
��0���(3 ,
�����). � ���:� 0����  *(+���5 
��(*��+�5 4,91 – 
5,45 /� -��* **�:�( 8 +����* ��/
��*, ����/
 �����
)�, 1���+�
*, >�
����-, ��0��', �,���0, 
2��
+�(), ��+���
� � ��//���8�'. � ���0� 0����  /��:�5 
��(��+(�
����5 
��(*��+�5
6�����* 4,14 – 4,36 /� -��* **�:�( 6 +����* ��/
��*, 
 +
/� >���
, �������
, �
/
, �5,(/(), 
�
�
� � ��/
7. 

$��

��, 4� 
��(��+(�
���
 
��(*��+�' 6�����* * �(+��
3 ��+�(�-��0����
���* +����*
��/
�
 �
 +�����*(4�  4,0 % �� P. syringae pv. tomat� �1-28, X. vesicatoria �1-30 � C. 
michiganensis subsp. michiganensis �1-38 ���*(4�*
�
+-. �
�, ��- ���:�. 0���( +����* ��/
��*

��(��+(�
���
 
��(*��+�' ,��
 �
 ��*�� 10,57 – 11,36 /� -��*, ��- ���0�. 0���( – 8,12 – 8,61 
/� -��* (�
,�. 4).  
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P. syringae pv. tomat�
�1-28 

X. vesicatoria  
�1-30 

C. michiganensis subsp.
michiganensis �1-38 

��
4,0% 

�� 4,0% + 
�� 1,0 
/0/�

��
4,0% 

�� 4,0% + 
�� 1,0 /0/�

��
4,0% 

�� 4,0% + ��
1,0 /0/�

�����
)� 5,10 10,60 12,55 10,81 12,71 10,93 12,85 
1���+�
* 5,45 10,95 12,93 11,00 13,08 10,90 13,15 
>�
����- 5,24 11,00 13,25 11,08 13,43 10,84 13,52 
��0��' 5,41 10,82 13,00 10,93 13,12 10,99 13,22 
�,���0 5,34 11,21 13,44 11,15 13,38 11,36 13,54 
2��
+�() 5,15 11,08 13,36 11,21 13,51 11,17 13,42 
��+���
� 5,07 10,57 12,32 10,72 12,68 10,65 12,47 
��//���8�' 4,91 10,68 12,18 10,73 12,33 10,81 12,41 
>���
 4,08 8,12 10,02 8,27 10,08 8,20 9,93 
�������
 4,25 8,30 10,12 8,46 10,02 8,38 9,97 
�
/
 4,14 8,20 10,08 8,39 10,00 8,27 10,17 

�5,(/() 4,18 8,32 9,86 8,40 9,67 8,46 9,80 
�
�
� 4,36 8,47 9,92 8,40 9,73 8,54 9,82 
��/
7 4,21 8,41 9,35 8,53 9,42 8,61 9,50 
	�%05 0,27 0,43 0,35 0,34 0,37 0,53 0,65 
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,�����* ,���(��*
,
�����
�'�(3 3*���, * �(+��
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���* 
��(��+(�
���
 
��(*��+�' 6�����* �
+����* ���:�. 0���( ���*(4�*
�
+- �
 7,25 – 8,36 /� -��* ����*�-��  ��������/, ���0�. 0���(
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/( /��( 
��(*��+�� 
��(-��+(�
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3
��/
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�(/( � /
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9�(*�
�
7���- ��- ���
�
��
��. ��+�(� �� ��. ,
�����
�'��0� +���+� [2]. 

� ����/� ����*�-��- ���
�(��* */�+�� ��/�������* � 
��(*��+�� 
��(��+(�
����.
+(+��/( +*��7(�' ��� /�9�(*�+�' *(���(+�
��- �� -� ��(�����0� ��������
 ���*(4���-
+��)��+�� ��+�(� ��/
��* �� 6������+(7�(3 /��
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�����
�'�(3 3*���,. $�(
�'�/� ��
���- �
 ��5 6������+(7�(3 /��
,�����*, -� � �
 ��������5 �,��,�� +
���(��*�5
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J. V. Kolomiets, I. P. Grygoryuk, L. M. Butsenko 
National University of Life and Environmental Sciences of Ukraine 
Zabolotny Institute of Microbiology and Virology of the NAS of Ukraine
THE ROLE OF NATURAL INDUCTORS IN THE FORMATION OF RESISTANCE OF TOMATO 
PLANTS AGAINST PATHOGENS OF BACTERIAL DISEASES 
The problem of plant resistance against bacteriosis pathogens is one of the most important in modern 
horticulture. In this regard, compounds increasing the stability of plant varieties by mobilizing their 
natural defense mechanisms are increasingly used, in particular salicylic acid (SA). The aim of this 
work was to study the influence of SA on the components of the antioxidant system in plants-
regenerants of tomato varieties in the conditions of bacterial stress caused by bacterial cancer 
Clavibacter michiganensis subsp. michiganensis, bacterial black spotting Xanthomonas vesicatoria 
and bacterial speck Pseudomonas syringae pv. tomato. The objects of research were in vitro 
cultivated plants-regenerants of tomato varieties with different resistance to bacteriosis pathogens. 
Soluble polyphenols were determined by Folin Ciocoalteu method in Singleton Rossi modification. 
The determination of flavonoid sum was performed with the help of spectrophotometric method with 
simultaneous analysis of a standard curve for quercetin. Catechins were measured by 
spectrophotometric using 9 N H2SO4 and 1% vanillin with formation of stable complexes. Antioxidant 
activity of phenols was established with the help of the modified method by Blois and Brand-
Williams according to the assessment of antioxidant compounds and extracts. Under the action of 4,0 
% of IC P. syringae pv. tomato IS-28, X. vesicatoria IS-30, C. michiganensis subsp. michiganensis IS-
38 it increased the number of phenolic compounds in the leaves of tomato varieties from 23,05 to 
59,51 %. Treatment of plants-regenerants with SA at concentrations of 1 mg/l, induced intensification 
of accumulation of soluble phenols, catechins and flavonoids under bacterial stress. In the leaves of 
plants-regenerants of tomato varieties the maximum value of content of phenols was 14,54 – 17,41 
mg/ml, of catechins – 25,80 – 30,02, and of flavonoids – 3,22 – 7,24 mg/ml in terms of adding 1 mg/l 
of SA. It is shown that the antioxidant activity of phenols in the leaves of plants-regenerants of tomato 
varieties of the first group in control was 4,91 – 5,45 mcIU-equiv in the medium with 4,0% IC P. 
syringae pv. tomato IS-28, X. vesicatoria IS-30, C. michiganensis subsp. michiganensis IS-38 – 10,57 
– 11,21 mcIU-equiv. It is shown that the antioxidant activity of phenols in the leaves of plants-
regenerants of tomato varieties of the second group in control was 4,08 – 4,36 mcIU-equiv in the 
medium with 4,0% IC P. syringae pv. tomato IS-28, X. vesicatoria IS-30, C. michiganensis subsp.
michiganensis IS-38 – 8,12 – 10,17 mcIU-equiv. In the leaves of plants-regenerants in terms of joint 
activity of SA and phytotoxic metabolites of P. syringae pv. tomato IS-28, X. vesicatoria IS-30, 
C. michiganensis subsp. michiganensis IS-38 the antioxidant activity of phenols in first group of 
tomato varieties increased by 7,25 – 8,36 mcIU-equiv when compared to the control, second group – 
5,14 – 6,00 mcIU-equiv. 

It was proved application practicability salicylic acid as a natural inducer of the resistance of 
tomato plants to pathogens of bacterial diseases. It was shown that treatment plants with SA 
strengthened biosynthesis of phenolic compounds in the cells under the influence of phytotoxic 
compounds of tomato plant bacterial cancer, bacterial black spotting and bacterial speck pathogen. 
Key words: tomato varieties, bacterial stress, antioxidant activity 
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