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RELATIVE QUANTITY OF STOMAS AS THE RESISTANCE INDEX OF SYRINGA SPESIES, 
INTRODUCED AT STEPPE ZONE 
Where was studied degree of drought resistance different species of Syringa L. It has been 
investigated morphological and anatomical changes in leaves on example of number stomas sings. 
Plant introduction test results are integrally assessed, wood and shrub plants introduction success 
forecasting criteria are defined. Adaptive strategies directions are determined in the general range of 
modification variability under conditions of steppe zone of Ukraine.Investigation was provided in 
botanical gardens and dendroparks in contrast conditions, which was established in North Forest-
Steppe and different regions of Steppe zone of Ukraine. Where was estimate of correlation between 
values density stomas and degree drought resistance species of Syringa L. Similar kinds of change 
this sings between plants biogenetically related. The dependence positive results of introduce test 
plants from climatic conditions in natural areals was determined. The mesophytic characters of 
morphophysiological processes are peculiar for unstable species (S.wolfii, S.reticulata). The basis of 
adaptive mechanisms other species are metabolic processes (S.josikae, S.komarovii, S.yunnanensis) or 
xeromorphic structure of leafs (S.persica, S.yunnanensis, S.velutina, S.komarovii). The research of 
unstable plants showed that morpho-structural mechanisms were consisted in increase relative 
quantity stomas and xerophytic peculiarities of leaves. The density stomas may be included as sign of 
unspecific reaction in water deficit conditions in Steppe zone.  
Key words: plant introduction, drought-resistant, quantity of stomas, species of Syringa L.
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��������	
������ ��������� �	�� ��������	
������������ ����������� ���      

�	/��3�*+3 ���
�*�	�, ��/���	�,�	����,4 ��+���5��* ������0���, )����*+*��6� -��	��.��6�
+	�
, 22 ������� �	 /,��/,�, ����/,�, ���,��,� +��	��� �	 �	 5,���/,�, 0���	�,. ��	��� �	
01.01.2018 ���
 �-����/	�� 123 /,�, ��+�,�, 3�� / +,+���	�,.���
 /��������3 �	��5	�* �� 36 
���,� �	 76 ����/. (	 -�����0���6�.��7 +��
��
��7 ���/	5�	 -��*��+�* /,��/ �	��5,�* ��
����/ – 50 %, �
8 – ����/� – 13 %, ����/� – �
8 – 13 %, �
8 – 19 %, ��	�	 – 5 %. �����
�	3/�,4 /,��/ �����
7.�7 6�
�7 � �,+��	��� ��+�,�,, 8� +�	��/,�* 89%. �	�.,+������� �	
���*��+�7 /,��/ ���,�, Rosaceae (27), Fagaceae (10), Juglandaceae (8), Sapindaceae (7). �	��
���,�, 3� Ginkgoaceae, Taxaceae, Anacardiaceae, Annonaceae, Araliaceae, Buxaceae, Celastraceae, 
Elaeagnaceae, Lythraceae, Myrtaceae, Ranunculaceae, Schisandraceae, Simaroubaceae, 
Tamaricaceae, Paeoniaceae ���+�	/���� ���,� /,��� ��+�,�. 

� ���/�3��� � �	�,�, 2011 ���
, 	 +	�� �.	���� 0
������
/	��3 )����*+*��6�
-��	��.��6� +	�
 ���+�, �	�� ��6� ���*��+�� ��	��,�, ������0���,: /,��/,� +��	� �	 84 
��,�,��, ���*��+�* ����/ �	 49, ���*��+�* ���,� �	 19 ��,�,�*, 6����	+���,4 ��+�,�
�-��*�,��+* �	 14 /,��/. 
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)����*+*�,� -��	��.�,� +	� – ��/�+�/����	 �	
��/�-��+����	 �,�����4�����	 
+�	��/	
(+�/����� 
 2009 �., 0
������
� � 2011 �., �0������ /����,�� 
 2013 �.), ����	��/	�,� / ��5	4
�. )���� �	 ��8� 18 6	. 

1�, �����-�� �����
 +�/�����3 -��	��.��6� +	�
 (2007 – 2008 ��.) ��+���5��� �,�����

��/, ��6� ���,����2, 	 +	�� �����8���3 / +,+���� 0��,��-6��6�	0�.��6� �	���
/	��3, 
6����6�.�
 -
��/
, 6����6����6�.�� �	 6�����0���6�.�� 
��/,, �	�	�� �	6	�*�
 4	�	����,+�,�

���*�0
 ��+��/�+�� �	 �+�
7.,� �	���	0�	�. 

1�, ��+���5���� 0���,+�,.�,4 �+�-�,/�+��� ���,����2 -
�� /����	.���, 8� /
��+�,����
 ���,/� ���,����2 �	7�* ��+�� ��+�/� 
6�

/	��3 / 3�,4 ���+�	7�* �
- �/,.	��,�
(Quercus robur L.), �,	 +�����,+�	 (Tilia cordata Mill.), ���� ��*�/,� (Acer campestre L.), 
���� 6�+����,+�,� (Acer platanoides L.), 3+�� �	�����,� (Fraxinus lanceolata Borkh.). 
1���,���� ���+�	7�* -
�,�	 .���	 (Sambucus nigra L.), -�
+�,�	 9/����+*�	 (Euonymus
europaeus L.). �6�

/	��3 �
-
 �/,.	���6� ���+�	/���� /���/,�, �	 -	6	��/���/,�,
����/	�,. 

!,4��3., � ��6�, 8� -��	��.�� +	�, �	 +/��7 +��
��
��7 �	��	7�* /	5�,/� ��+�� /
+,+���� 
+�	��/, 3�� �	7�* /��������3 �� �	��,.���3 �������� 0���, ��3 22 /,/.���3, 
�-���5���3, �
�*�,/
/	��3, ������
���2, 	����	�,�	��2 ��+�,� �	 � ����7 
��3��
/	��3
�	+	�5��* (
 2015 �.) �����-���� ����� ��6	���	��2 ���,����2 )����*+*��6� -��	��.��6� +	�
. 
1�, �����-�� �����
 / �	��5��+�� /�� �	����
/	��3, ���, �	 �	�	.� ��5��2 ������2 ��+��,��2
/,���,+�	�� +,+���	�,.�,�, -��	����-6��6�	0�.�,�, �����6�.�,� �	 -�������,.�,� �,��,,
24 /�	��
/	��3. � ���
�*�	�� �	������/	�� 35 ��+��,����,4 ���3��� ���+�	/���,4
����/�,�,, �
8�/,�, �	 ��	/’3�,+�,�, ��+�,�	�,. 

�+���*�, )����*+*�,� -��	��.�,� +	� ��/�+�/����	 
+�	��/	, �	 �.	���/��
 ��	� ��6�
0
������
/	��3 
 +�/������ �	��	+
 ���������,4 �	+	�5��* /	5�,/	 ���* /��/��,�*+3
����/�,� � �
8�/,� ��+�,�	� �	 ��	�	� +���� 3�,4 ��	.�	 .	+�,�	 ������
�����/. 

�	 �	�,� .	+ +0����/	�� �������7 +
-����.�,4 ����/,4 �
�*�
�, ��+�,�, 3��2
���+�	7�* 
 /����,���
 6�
���, +0����/	�� �������2 6���4�����,4 /,��/, �
-�/, �	�
.��� ��
�����,4 ���������,4 �	+	�5��* ��+�,�,, 8� �-���6�,+3 � �	/��4 6����6�.�,4 ������/, 
��+�,�, 8� �6	�
7�*+3 / ��-��2. ! ���
�*�	�� +�/����� �	
��/�-��+����
 ���3��
 �	�
+
-����.�,4 ����/,4 �
�*�
�, ��+��,����
 ���3��
 6���4�/,� +	�, ���	�,.�� �������2 	��
:�+*��6� �����
 �	 �	�+*�,� +	�, ���/���� ���,�, /,�	�, �
-
 �+�
7.� 
6�

/	��3 �
-

�/,.	���6�.  

 �3 ��	�*��6� ���/,��
 ���������,4 �	+	�5��* -��	��.��6� +	�
 ��	.�
 ���*��+�*
/,��/ ����/�,4 �	 �
8�/,4 ��+�,� /,��8
7�* 0	4�/�� 
+�	��/, 
 �����	4 �	 ���+	��,�	4, 
����	��/	�,4 3� �	 ���,����2 -��	��.��6� +	�
 �	� � �	 ��6� ��5	�,. 

1�, �-��*����� ���*��+�� ����/�,4 � �
8�/,4 ��+�,� �	 ��	� / -��	��.���
 +	�
 �+�	�	
��-���	 ��/���	�,�	��2 /,��/�6� +��	�
 ������0���,, ���/’3�	��3 3��2 �	� ��5�,/�+�*
�-’���,/�� ����,�, 22 +��	� �	 ��	���
/	�, �	4��, 8��� ��	�*��6� 
������	�������3 [1, 9]. 
����� �!  "��#$% $#&! $'�()
���	 ��/���	�,�	����,4 ��+���5��* – �	�+,�	�*�� �/�� / +,+���	�,.���
 	+���� /,3/,�,
�	�+�����.�,� +��	� ������0���, )����*+*��6� -��	��.��6� +	�
. 

�-’��� ��+���5��* – ����/��, �
8�/� ��+�,�, �	 ��	�,, 8� ���+�	7�* �	 ���,����2
-��	��.��6� +	�
 3� �,����	 0���	, 
 ���������,4 �	+	�5���34, �	+	�5��,4 �����,4
�	6���5, 
 �����	4 �	 ���+	��,�	4, 	 �	��5 �	+	�5���3 ����/�,4 � �
8�/,4 ��+�,� �	
�����*��� ���3��� -��3 	�����+��	�,/��6� �,��8���3 
+�	��/,. 

��/���	�,�	����� ��+���5���3 ��/����� / �	�
�� ���36�� .��/�3-�,�3 2017 ���

������� +�+����5���3 � /,���,+�	��3� �	6	�*���,��3�,4 �����,� ��/���	�,�	��2 �����,4
�	+	�5��* [5, 7]. 

'� ��/���	�,�	����,� �	� ��+���5��* /,���,+�	�� �	���6�	0�.�,� �	����	� +
.	+��6�
+�	�
 ���,����2 -��	��.��6� +	�
 (�: 1:1000) � �	��+���7 ����5�*�-	�����7 ����5�7, 
/�����	�, �	 ���,�, �+����,�, �������	�, /�
�����*�2 +,�
	��2, 8� �	�	/	�� ��
.��+�� 

��/������ �-����/,4 ��-��. 
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! 4��� ��*�/,4 �	���
��,4 �-+��5��* /,��/	 �	�/	 ����/��-�
8�/,4 ��+�,� �	 ��	�
/,��	.	�	+* �	 ���0���6�.�,�, ���	�	�, /,�
 ��34�� /��
	�*��6� �6�3�
 ��+�,� �� �	,+��
�	�/, /,�
 
 ��-�.,� 5
��	� �-���
, �	���	�*�� ��-��, ��36	�, / 
��.����� /,��/�2 �	�/,
�-����/	�,4 ����/��-�
8�/,4 ��+�,� �	 ��	� �,�����2 0���, �	 ��
.�,4 �	+	�5��*
+,�	7.,+* �	 24 +,+���	�,�
. 

���	2�+*�� �	 �	�,�+*�� �	�/, /,��/, ����/ �	 ���,� ��	�� �	 �����	�
��,�, �5����	�,
[2-4, 6, 8, 10-12] �	 ��������-��+
�+��. 
��*+!)���% $#&! $'�() �� ,- #./#0#��((1
(	 ���
�*�	�	�, ��+����,4 �	�,4 +��	���	 
 /,6�3�� �	-�,�� ��/���	�,�	����	 /�����+�*
������0���,. !����.	+ ��+�,�, �� ���	/������7 �����,0��	���7 	-� � ���’3+�/	��7
+,+���	�,��7 �� �	-�,�� �� /��7.	�,+*. �	�	�� �	�,�	7�*+3 �� ��+���5��,�, 5 �	�+���/. 

� ���
�*�	�� ��/���	�,�	����,4 ��+���5��* �’3+�/	��, 8� +�	��� �	 01.01.2018 ���

������0���	 )����*+*��6� -��	��.��6� +	�
 �	��.
� 123 /,� ��+�,�, 3�� / +,+���	�,.���

/��������� �	��5	�* �� 36 ���,� �	 76 ����/. �	��5 /+�	��/����, 8� �	 -�����0���6�.��7
+��
��
��7 ���/	5�	 -��*��+�* /,��/ ��+�,� �	��5,�* �� ����/ – 50 %, �
8 – ����/� – 13 %, 
����/� – �
8 – 13 %, �
8 – 19 %, ��	�	 – 5 %. ����� �	3/�,4 /,��/ �����
7.�7 6�
�7 �
�,+��	��� ��+�,�,, 8� +�	��/,�* 89%. 

�	�.,+��*���� �	 ���*��+�7 /,��/ ���,�, �	�5
7�*+3 
 +���
7.��
 ��3��
: Rosaceae 
(27), Fagaceae (10), Juglandaceae (8), Sapindaceae (7), Cupressaceae (5), Pinaceae (5), Salicaceae 
(5), Leguminosae (5), Betulaceae (5), Oleaceae (4).

�	�� ���,�, 3� Ginkgoaceae, Taxaceae, Anacardiaceae, Annonaceae, Araliaceae, Buxaceae, 
Celastraceae, Elaeagnaceae, Lythraceae, Myrtaceae, Ranunculaceae, Schisandraceae, Simaroubaceae, 
Tamaricaceae, Paeoniaceae ���+�	/���� ���,� /,��� ��+�,�. 

!	��� �	��	.,�,, 8� /,��/,� +��	� ������0���, ���,����2 /��/�����2 �� -��	��.�,� +	�
�� +�/�����3 -��	��.��6� +	�
 �� /������3/+3 ������	�����+�7 
 ���/�3��� � ���,�, �����,�,
�	+	�5���3�, ��+�	 �	 �	���
. 1����, � .	+
 �	+�
/	��3 -��	��.��6� +	�
 ��6� ���,����3
/���� �������/	�	 ������7 6�
�7 +
-����.�,4 ����/,4 �
�*�
� 8� ���+�	7�* 

/����,���
 6�
���, .	+�,�	 � �,4 /,��8
7�*+3 3� /��,/�� �	 �,�
 ��+�,�,. ;� �	��
��5�,/�+�* ���+�	/,�, 0���
 -��	��.��6� +	�
 �,���7 ���,�/,4 ��3 ��+�+���/�2 ���,
���	2�, /,��/, 	 +	�� 	�,���	 ��,��	��/	 (Asimina triloba L.) � ���,�, 	����/� (Annonaceae 
DC.), 6�	�	��,� ����3+�,� (Punica granatum L.) � ���,�, �	�
��/� (Lythraceae J. St-Hil.), 
�,�,0
+ +�	/5��� (Zizyphus jujuba Mill.) � ���,�, 5�+����/� (Rhamnaceae R. Br.), ��5,�
�/,.	��,� (Ficus carica L.) � ���,�, ��/��/,��/� (Moraceae Link), �,6�	�* �/,.	��,�
(Amygdalus communis L.) � ���,�, ����/� (Rosaceae Juss.), �
��
�	 �/,.	��	 (Mespilus 
germanica L.) � ���,�, ����/� (Rosaceae Juss.), 4
��	 /��6��+*�	 (Diospyros virginiana L.) �
���,�, �-���/� (Ebenaceae Guer.). 

1��, �	3/��+�� ����	�,.�,4 �,�,��/, /,��8
/	��3 +
-����.�,4 ����/,4 �
�*�
� 

��+�+���/�� ���� ���	2�, � �	���-
/	�,�, 	�5� /,8� �����.��� /,�, /,����37�*+3 +�����+�7
���, 
�	5���3 �����,�	�, � 4/���-	�,, 8� �	-���.
� ����5	��3 ����,4 ����/ � /,+��,�
/��+��� -����6�.�� 	��,/�,4 ��.�/,� �	 /��	����/. 

1��	�*�� ������
������ ��+���5���3 +
-����.�,4 /,��/ +�,3�,�
�* 24 	����	�,�	��2 �	
��,����7 3� ����/,4 �	 ���	�+*�,4 �
�*�
� �	 ���,����34 �	/.	�*�,4 �	��	��/, 
�,+	�,-�,4 ���3��	4 1���	/8,�, �	 ���,4 ��6����/ ��+�+���/�2 ���, ���	2�,. 

<���4�/,� +	� ���+�	/���,� �	�,�, /,�	�, 3� 6���4 /���+*�,� (Juglans regia L.), 6���4
.���,� (Juglans nigra L.), 6���4 +��,� (Juglans cinerea L.), 6���4 	��	����,+�,� (Juglans 
ailanthifolia Carrière), 6���4 +�������-�,� (Juglans cordiformis Wangenh.), 6���4 �	�*.5
�+*�,�
(Juglans mandshurica Maxim.), ��	� �/,.	��,� (Carya illinoinensis (Wangenh.) K.Koch), ��8,�	
�/,.	��	 (Corylus avellana L.), ��8,�	 ����/����-�	 (Corylus colurna L.), 0
��
� (Corylus 
maxima Mill.), �+	������	+ 6���-,���,+�,� (Xanthoceras sorbifolium Bunge). 

( �6�3�
 6��-	�*��2 +��	��6�2 �-���5���3 6���0���
 ��+�,� �+�-�,/�6� ��	.���3 ��3
-��	��.��6� +	�
 �	-
/	� �
�*�,/
/	��3 /,��/, �	��+��,4 �� %��/���6� +,+�
 ��5�	�����6�
+�7�
 �4����, �,���, (6���6� �/���	��/,� (Ginkgo biloba L.), ���	+��/��3 6����+���2��	
(Metasequoia glyptostroboides Hu & W. C. Cheng)), %��/���2 ��,6, ���	2�, (�,+ 36���,� (Taxus 
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baccata L.), +�+�	 �����/	 9/����+*�	 (Pinus cembra L.)) �	 ��6���	�*�� �����+�,4 /,��/ (+���3
�/���-���,+�	 (Spiraea hypericifolia L.)). 
�%&(#02%
1�,����	 ������0���	 ���,����2 -��	��.��6� +	�
 0���
/	�	+* ���36�� ���*��4 +�����*. 
��	���
7., / �+���,.���
 	+���� ����, /,��/�6� +��	�
 �	+	�5��* ��+���5
/	��2 ���,����2
/	��� �	
/	5,�,, 8� � ������
 �	+�
/	��3 �	
��/�-��+�����2 �,�����4������2 
+�	��/,
���*��+�* /,��/ ������0���, ���+�	 �	 68 /��+����/, ��-�� -��*�� ��5 
 �/�.�. 

(	 ������,� ����5�� .	+
 ���*��+�� �	 3��+�� ����, ������0���, ���,����2 /��/�����2
�� -��	��.�,� +	� /��-
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V. V. Krasovsky, '. V. Chernyak, �. V. Zubenok 
Khorol botanical garden, Ukraine 
INVENTORY INVESTIGATIONS OF SPECIES` COMPOSITION OF DENDROFLORA 
IN KHOROL BOTANICAL GARDEN 
Khorol botanical garden – is a newly created research nature conservation establishment (it was 
founded in 2009 �., it has begun its activity since 2011 �., it was officially opened in 2013 �.), it is 
situated in the Khorol borders and occupies 18 hectares. 

Nowadays there is a collection of subtropical fruit crops, the crops of which are being growing 
in open soil, it was formed the collection of nut species and oaks and it was attracted the crops of 
ancient geological periods and the crops mentioned in the Bible to some collection planting. As a 
result it was created the research plot “The garden of subtropical fruit crops”, the expositional plot 
“Nut garden”, the thematic collections “Jurassic Park” and “Paradise Garden” �	 �	�+*�,� +	�, it 
was added some oak species to the oak grouping.  

A lot of tree and bush species of plants are being growing by specialists on seedlings locating 
on the territory of Botanical garden and outside of it with a purpose of further developing of 
collection plantings. 

The increasing quantity of wood and bush species of crops causes the inventory problem of 
species` composition of dendroflora in the botanical garden, the solving of which will give 
opportunity to estimate objectively its species composition of dendroflora in the botanical garden and 
realize the actions for further diversity. 

The aim of inventory investigations is to find out taxonomic composition of dendroflora in the 
botanical garden. 

The inventory investigations were naturally held during June and July by the observation 
method taking account common recommendations for inventory of green plantings. 

As an inventory research plan it was used cartographic materials about modern state of the 
territory of botanical garden (�: 1:1000) where road-alley network, reservoirs and other elements of 
internal situation are applied for carrying out of accounting actions. 

During field route examination it was estimated the species name of tree and bush crops and 
lianas according to morphological features by visual review of the crops by writing down the species 
name into a work-accounting book. The task was to clarify a species name of accounting tree-bush 
crops and lianas of nature flora and artificial plantings taking account their systematic.  

During inventory investigations it was found out that before January 2018 the dendroflora of 
Khorol botanical garden contains 123 species crops, belonging to 36 families and 76 species in 
systematic proportion.  

During inventory it was determined that the majority of species crops belongs to trees – 50 %, 
bush – tree – 13 %, tree – bush – 13 %, bush – 19 %, liana – 5 % according to bio morphological 
features. The leaf falling plants are 89%. They are dominate.  
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There is an order of the most numerous families: Rosaceae (27), Fagaceae (10), Juglandaceae 
(8), Sapindaceae (7), Cupressaceae (5), Pinaceae (5), Salicaceae (5), Leguminosae (5), Betulaceae (5), 
Oleaceae (4). 

Such families as Ginkgoaceae, Taxaceae, Anacardiaceae, Annonaceae, Araliaceae, Buxaceae, 
Celastraceae, Elaeagnaceae, Lythraceae, Myrtaceae, Ranunculaceae, Schisandraceae, Simaroubaceae, 
Tamaricaceae, Paeoniaceae consist of only one crop species. 

Comparing the dates of 2011, when Khorol botanical garden was founded, the quantitative 
indicators of dendroflora have increased: species composition to 84 taxons, genus quantity to 49, 
family quantity to 19, bare seed crops to 14 species. 
Key words: botanical garden, dendroflora, inventory, species, genus, family, life form 
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