
 

236 

 

 

  

Effect of priming and nano particles application on seedling emergence, 

establishment, growth and physiological characteristics of Sanguisorba minor 

Scop. and Agropyron intermedium (Host) P. Beauv forage species under drought 

stress in natural field 
 

4iAli Ashraf Jafar, 3Hossein Azarnivand, 2*Ali Tavili, 1armahini FarahaniAli F 

 
1. PhD. Student in Rangeland Science, Department of Arid and Mountains Regions Reclamation, Faculty of Natural 

Resources, University of Tehran, Karaj, Iran. 
2. Corresponding author; Associate Prof., Department of Arid and Mountains Regions Reclamation, Faculty of Natural 

Resources, University of Tehran, Karaj, Iran. E-mail: atavili@ut.ac.ir 
3. Prof., Department of Arid and Mountains Regions Reclamation, Faculty of Natural Resources, University of Tehran, 

Karaj, Iran. 
4. Prof., Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research Education 

and Extension Organization (AREEO), Tehran, Iran. 

 

Abstract Article Info 

Background and objectives: Problems of germination and establishment of plants 
in drought and dehydration conditions is one of the common problems in arid and 
semi-arid regions which affects the growth and production of plant communities. 
Improvement of seed germination and establishment of plants under drought stress 
is one of the most important issues in success of rehabilitation projects of natural 
areas. Range species of Sanguisorba minor and Agropyron intermedium are mainly 
distributed in semi-arid ad semi-humid climates. In this research, the possibility of 
germination and establishment of these species were investigated under different 
priming treatments in an arid region. 
Methodology: The effects of different priming method such as distilled water, 
polyethylene glycol (0.1 Mega-Pascal), potassium nitrate (0.2%) and silver 
nanoparticles (at three levels of 30, 60 and 90 mg/l) were investigated. Treatments 
were applied for improvement of seed germination characteristic and plant 
establishment under different irrigation regimes at field capacity and drought stress 
and under field natural condition. The experiment was performed as a factorial in a 
randomized complete block design with 4 replications and in total 56 plots was 
considered for each species. The dimensions of each construction plot were equal 
to 1.5 square meters and in each plot, three planting rows with a distance of 30 cm 
and a length of one meter were considered and 45 seeds were planted in each 
experimental plot. The measured traits were included the percentage and velocity 
of appearance of seedlings from the soil, establishment and survival, length and 
weight of root and stem, vigority, prolin, carotenoid, soluble sugar,  total 
chlorophyll, catalase and superoxide dismutase enzymes. After sampling the 
studied traits in the field and obtaining the results obtained in the laboratory, 
analysis of variance and analysis of data in SPSS software and comparison of mean 
data with Duncan's multiple range tests at 5% level for the studied traits were 
performed in both species. 
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Results:  Statistical analysis of the results showed that the application of priming 
has been more effective on soil appearance percentage, appearance rate and 
establishment and survival of seedlings, but it has also affected other studied traits. 
Application of silver nanoparticles had positive/negative effects on the vegetative 
characteristics of seeds and seedlings grown from the seeds of the studied plants. 
Application of polyethylene glycol and potassium nitrate in A. intermedium and 
application of polyethylene glycol and silver nanoparticles with concentration of 30 
mg/l in S. minor showed the highest positive effects on plant resistance under 
drought stress. Application of silver nanoparticle at concentrations of 60 and 90 
mg/L showed negative effects on the vegetative and physiological characteristics of 
two studied species as well. Increase of 25% and 13% in biomass production under 
the treatment of silver nanoparticles with a concentration of 30 mg/l and decrease 
of 12% and 3% in the biomass under the treatment of silver nanoparticles at a 
concentration of 90 mg/l, respectively were observed for A. intermedium and S. 

minor species. 
Conclusion: Increasing the rate of water absorption and metabolism in primed 
seeds leads to more germination, reduces the natural and inherent physiological 
non-uniformity of buds and increases drought tolerance and plant yield. The 
positive effect of silver nanoparticles is mainly due to facilitating the penetration 
of water and nutrients into plant seeds and improving germination properties. 
Using the results of this research can increase the success rate in the cultivation 
and establishment of S. minor and A. intermedium range species in arid and semi-
arid rangelands and increase the efficiency of biological projects for rangelands 
improvement and rehabilitation. 
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  2B�B !�100  ��!��B!��    .�P 2X�x� �
�/#�!D �0�N& 2��L�

2B�B  :��  2�  ?)��69  ���16    2%M�X  0�  2;�\�30  

����4!��  ��,�4� 2%M�X ^)� 0� � �
�X!" 0�!\ 0�� 
�
� 6� �

� .�	 0�  !����X�!���4  *��560    .�%<�  S4�#  �  !������

2� ��)0�#  6� nD .�P R�g
# ���P (��
&16    ]W= 2;�\�

2��L�.�	 0� ��m�'�9  6�  .�P ������ 0��W� *���  �) 2�

  2� R)V�9  6�  ���V�� 6�  T4�  :0��& 0��W� R)V�9  � ��50  

��  ��')�  TP��6��  �M0�  R)V�9  T�B��X  ��
�

�)������!D�4 !�  ��6�  2�  �L)V�9  � ��  |�4�  !�  6�#�L

�%��2��L� $�L# ��!� ^�/#�!D $!"  �)�!" 2�4�<� ��)20  .(

  ^�
KL��%�� �) 2B�B 0� �0 .�%<� 6� !��B��69?)   2�@)0

�  �%�� �) (9 2�^��  �!�� !��B^)0���  )Ninhydrin(   � 

�  �)�%�!��B   ���4�  ��4��%".��4  )Glacial acetic 

acid(  2X�x�  �)�!" .  2B�B  T&�4 �) :�� 2� ?)��69 ���

  (�P�= �0�� ^� 0�100  ���4 2=0����!"   �# �
�X!" 0�!\  

���6�B�# �!=9 b�0 2���P�� �)�!" T��r#. 2B�B n�4  ��

!4 ?
��� �# ���P ���� 0�!\ �) ]9 0� 2%M�XO� [��)   _\���

��P  .�%�� �� �2B�B !� 2�  � �P ���VX� ^m�B�# !��B  :�)��<�

2� 2B�B����  ��# 6�X �� 6� ��)�!" ��%@�A���P  .�%<� �

2��L� �)o�� ?@� V�!\0��!��  .�	 0� � �)�!"  *��520 

  0��;�  !������^�B�!D  �P  Tm�!\  (9��!�  .  �6�����!�"  

����
\  .�%<�  6�  8�0  A
X  �)0�`B�4  ��4�  ���`�4�  

�)�!"  (9 (�V�� �  0�   .�	  *��485  !������  Tm�!\    .�)�!"

  ��,�4�  ��  (��09  8�0  2�  V��  A�  A�X�!%�  ����<�

  .��  !���#�X�!���4�300Cary    ��  �.�	 *����  �663    �

652    �645  �6����  $�L#� 6� nD .�P �!�"����0��!� :�`M �

�0��  2�B�a�    7)���  W��  �  2&0V�  0�2�T4�   ���9    0�

  � n��)0�� V�B��9 ���,�)��69V'#2)���� A�%<#�  0� ��$!�0�VX� 

er.17.1VSPSS    ^�,����  2�)�;�  �������   �
p  (��69  ��

 2
���  ea4 0� ^���� ��5    :�`M ��!� �M0��0��   2�B�a� 

2��" ���S. minor � A. intermedium  .TX!" $�'��  

  

 J
���  

  7)���V'#2)  :�`M �0��9  A�%<#��0��   2�B�a�   ��!�

  2��"A. intermedium    �S. minor    ��P ��0�9 ���`# 2�

  ���� ?
# �� 2a��0 0� b
�L)�!D :�!U� �40!� 7)��� .T4�

  2��" ��!�A. intermedium    .��= 0�)1(    (�������   ��P  

 .T4�

  

Y�%? 1:  Z��
��� �
"K� (��(��4 :�\���4) � ���	
��� ���
0,1 2�� ��  C��� $ �!�#���4 ��>^ $��A. intermedium.  

�
�� =* .�L� � ea4 0� 0��5% �sn �
�� !�h =0��.  

  

  6� 0�W� 0�+J T&!4 � �M0� A��\ 6� �#�`M :�!���#

 � 0�!;�4� �M0� � �)��� $����  ��� (6� �k�� 6�  ���"

���6 ����  A. intermedium    A�P 0�)2 (    (�������   ��P  

  ?
# S)�!P 0� ��0W� ��0 !� b
�L)�!D u���� :�!U� .T4�

  :�`M :�!���# �40!� .T4� ���� :��`�� 2�B�a��0��    0�

� 2=0��� (��� .�  ���L& !���# �) ����	0 ?
# 2� ���

 2N@�� � ���" �!�%L& 0� .T4� 2�P�� ���)60�  �0�� ���

 2N@�� 0�!;�4� � k�� 6� ���" 0�+J �M0� A��\ 6� �)��

�%D  ���0�L�#  T<#  �!;�  :�0f����  �R�4��D  :�!���  �^%�#�

Tg%h)30  ���� ?
# ea4 �� !� ��!� b
�L)�!D���� � (

# ^)!���� ���!� !���# ^)!���� � ����� (��� �0 T�r� !�Uq

) �)��� $���� ��� (6� T`M 2�8    �15   2��L� ��!� $!"

 :�!���# 
�
� 

 :���!� ^�,����  

  2=0�

 ���69 

  k�� 6� 0�+J

 (�M0�) 

 T&!4

 2���=��6 

 � 0�!;�4�

 ���6 ���� (�M0�) 

  �)��� $���� u�`#0�

) ����4!�� ( 

  $���� ��� (6�

 ($!")�)��� 

  2�)0 .�	

) ����4!�� (  
 2�
�  

  0W� ��B�#

 ($!")  

k�%� 3 ns2/1 ns44/17 ns617/0 *55/0 ns082/3 ns72/0 *54/0 *21/4 

 b
�L)�!D 6 *33/179 **1/169 *40/9 ns42/10 *64/0 ns03/8 *42/10 *24/0 

 ���� ?
# 1 *27/180 *47/40 *98/16 *65/104 *25/0 *48/16 ns65/104 *55/0 

×b
�L)�!D ?
#

 ���� 
6 *93/6 *8/40 *29/4 ns53/6 *13/7 ns29/9 ns53/0 *21/45 

�a� 42 92/1 48/16 52/5 67/15 07/14 22/42 77/63 19/23 

j)!x   :�!���#

(%)  
-  54/26  42/42  77/36  32/23  34/41  42/21  45/31  38/25  
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  ���" (�&�06 T�X!J .���� ?
# � ����	 ?
# T<# ���P

�%D  ���0�L�#  T<#  (�V��  ^)�  n�4  �  T4�  ����  ^%�#�

) �!r���  (�V�� 2� .��)O"17  (�V�� .T4� ���40 ($!"

  T<# T`M ^)�  Tg%h �� �!;� :�0f���� 0�L�#30  �%��  $!"

  2� !��B 0�16    n�4 � ���40 $!"[���'�    Tg%h ?)�VX� ��

  �!;� :�0f����?��� )2�X�  2� �14  T<# ��  � ���40 $!"

  0��;�  2�  (�V��  ^)�  ����	  ����	0  ?
#7    ���40  $!"

 A�P) T4�2.(  

  

  
T0& 2: �_`,4 ���V�  ���� $ �!�#��4 $�'A. intermedium  
0,1 2�� �� a�)��� �/ ���	
��� $�'��	�� +3�  

  

  T��  0�W�  ���)60�  �0��  :�`M  !)�4  :�!���#  ��P

  ���"A. intermedium    .��= 0� b
�L)�!D ���0�L�# T<#

2 �� (��� ^�
p :�!���# ���0 .T4� ��)�!" 2m�0� 2� ���

  ���`�4� b
�L)�!D ���0�L�# j%h�2���= ��0 ��!� ��P ��6

 2�P�� ���r� !U� ���" ^)� �!�%L& � �P0 � w�N� 0� ��� ���

Tg%h 0� �!;� :�0f���� ���0�L�#  �`
� :�!���# !#o�� ���

�  ����  �L�  ������  ��4�
�  �!�%L&2�  .��!"(��
& .�r�

��  (���  7)���  S)�!P  0�  ���"  u�`#0�  0����X  2�  �
��

  !��!� ���P 0�L�# ��!� �&�06 T�X!J131  ����4!��    ����

R)�!D  u����  ��!�  j�#!#  2�  �  T4��%D  ��!�  ��  �^%�#�

  .���� �!;� :�0f���� �R�4��D :�!��� �b
�L)�!D����137  �

15  �133    �134  ����4!��  Tg%h  0� ���  ����  �o��  ���

  2�  �)�=  �#  ����  (���  ?���  T`M  ^)�  �!;�  :�0f����

  �� .����129    �127  ����4!��   Tg%h ��!�  ���60    �90  

�%�� .��=) T4� ��P $!"2 .(
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Y�%?  2: �_`,4 :�\���4 �;
��4  ���� $ �!�#��4 $�'A. intermedium   
0,1 2�� � ���	
��� $�'��	�� +3�  
 ��	��  

 
����/��4 ��>^  

  

�%��) �!;� :�0f���� (!��B!� $!"  :�!���  

  R�4��D  
b
�L)�!D����  �%D .��)O" ^%�#�  .!�
�  

90 60 30 

b 2/3±0/2  b 4/5±0/2  a 3/1±0/3  b 4/3±0/2  a 4/4±0/3  a 6/4±0/3  b 5/6±0/2  0W� ��B�#   ($!")  

 �
&�0

6 
T

�X
!J

 

a 7/6±7/20  a 0/4±5/21  a 8/4±5/23  a 5/7±4/23  a 5/5±3/22  a 4/3±6/24  a 5±5/22  !a\  ) �)��� $��������4!�� (  
b 4/6±8/127  b 5/4±31 /129  a 2/8±18 /134  a 2±22/135  b 5/6±17 /133  a 4/2±20 /137  ab 0/1±15/131   ) �)��� $���� u�`#0�����4!�� (  

a 2/6±5/19  a 5/4±3/19  a 5/5±4/21  a 7/2±5/23  a 5/1±6/20  a 1/2±8/22  a 4/6±4/21   ) 2�)0 .�	����4!�� (  
b 0/2±5/14  b 4/3±4/15  b 5/4±3/15  a 5/3±4/17  b 3/5±7/15  ab 8/5±2/16  ab 5/8±2/16   (�M0�) 2\�4 2� 2�)0 .�	 T���  
c 5/98±14  b 5/5±18 /111  ab 5/7±23/130  a 9/4±8/139  ab 5/6±20/131  a 2/7±31 /143  b 5/6±24 /126   2�
�  
b 7/3±0/4  b 6/4±0/5  ab 2/5±1/6  ab 8/4±0/6  b 2/2±1/5  a 5/4±1/7  b 5/7±0/5   ($!") 2�)0 ��� (6�  
b 4/3±0/1  b 3/2±0/1  a 5/3±0/2  b 7/2±0/1  a 1/2±0/2  a 2/1±0/2  b 3/3±0/1  0W� ��B�#   ($!")  

2M
!&

 ?

# 

T
<

#
�

�
 

b 5/6±2/13  b 0/4±5/14  a 5/6±8/18  ab 2/8±6/15  b 5/5±3/14  ab 5/4±6/15  b 6/2±4/13  !a\ ) ?P�D *�#����4!�� (  
b 9/4±5/58  b 0/4±15 /60  a 2/5±14 /75  ab 5/4±4/67  ab 5/6±12/63  ba 5/4±11/65  b 4/9±14 /61   ) �)��� $���� u�`#0�����4!�� (  

b 5/14±3  b 5/4±6/15  a 2/6±8/19  b 2/3±5/16  ab 5/4±4/16  ab 2/5±7/17  b 5/8±6/15   ) 2�)0 .�	����4!�� (  
a 5/7±8/24  a 1/6±8/25  a 5/4±7/25  a 1/4±9/24  a 5/3±4/25  a 5/2±5/26  a 8/4±7/24   (�M0�) 2\�4 2� 2�)0 .�	 T���  
c 5/7±3/27  c 7/8±6/34  a 0/6±18 /63  a 5/4±15 /65  ab 4/2±13/57  a 5/6±17 /63  b 5/8±14 /42   2�
�  

b 5/1±0/4  b 2/2±1/4  a 5/4±1/5  a 8/5±0/5  b 8/2±0/4  a 5/4±1/5  b 7/42±0 /   ($!") 2�)0 ��� (6�  

 �� (��� ��
�� (��� �0 �0���
��!�h :��`# _)�0 !� 0� 2���� ��!  * .�
��  

  

  �.�%<�  �
\  ���m�
#0��  �^�B�!D  (�V��  :�!���#

R)V�9  �  A�  A�X�!%�)  6o�#��  ���CAT  �����!D�4  �  (

  2��" ��)�0 $���� 6�#�L�)�A. intermedium    !�Uq# T<#

  A�P 0� ���� ?
# �� ���#0� 0� b
�L)�!D _%�@� u����

)3(    (�������  ��P   �0�� :�`M !� ���� ?
# !U� .T4�

  (��� ��0���L� 0� ���)60� ����  ��P    ���� ?
# .T4� 2�  

V=    �  T�r�  !U�  ��0����X  !)�4  0�  A�X�!%�  (�V��  ?���

 !)��;� ��0 !� b
�L)�!D u�� ^�
KL� .T4� 2�P�� ��
)�VX�

  :�`M2�B�a��0��  �
�� !�Uq#  ^)� (�V�� ^��B� 2�P�� �0��

  :�!���# 2����6��    .T4�  �����  ?
#  !�Uq#2�   (��
&  .�r� 

!D�4 R)V�9 !)��;�6�#�L�)������    ����	 ?
# S)�!P 0�

  (����� b
�L)�!D u�� !�Uq# T<# T`M ^)� 0��;� 2� ���

2�X!"0�!\    .���� ���P 2��L� ��!� R)V�9 ^)� (�V�� �147  

�%��  0�  � ���%D  ���0�L�#  ��!�  �B�  $!"  �^%�#�

�L)�!D����  j�#!#  2�  �!;�  :�0f����  �R�4��D  :�!���  �b


  .����151  �145  �155  �158  �%�� 0� � ��  T<# � $!"

Tg%h  .���� �!;�  :�0f !#o��  ���128    �121    0�  � ��

�%�� A�P) T4� ���� $!"3  .(  

^+D  2��"  ��  2a��0  0�  �!�S. minor   :�!���#  ���0

)�!D _%�@� ���0�L�# T<# ���)60� �0�� :�`M 0�W� b
�L

  ���� ?
# �� 2a��0 0��  ���� ��!L� �#���4�� �� ��P��')

  |����� 0��;� �) � k�� 6� 0�+J �M0� �
��� �#�`M .T4�

 ^)!����  ��0��  j@�
�  ���0�L�#  T<#   ���"  ���B�#

�
��)  T4�  ����  :�!���#  ea4  0�  0��1  �M0�    .�L� �

!;�4�  �)  0W�  ��B�#  �
���  �#�`M  !)��;�  ���  .(�a� �  0�

���6 ���" �����0��  40!��
�� � !�,L�p :��`# �  �0 �0��

����� (��� j@�
� ���0�L�# T<# .��=) ���3  .(  
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 T0&3:  N�"�4 �����V�) bc���- �T- T�#��5- �Y�534 %�d �%�e�����- �:�!���CAT  ���� U�%�� b���	;
/%�;-����� �(A. 

intermedium  � ���	
��� $�'��	�� +3� 
0,1 2��  

  

Y�%? 3:  Z��
��� �
"K� (��(��4 :�\���4) � ���	
��� ��� 
0,1 2�� ��  C��� $ �!�#��4 ��>^S. minor 

!���# 
�
� :� 

  :���!� ^�,���� 

  2=0�

 ���69 

  k�� 6� 0�+J

 (�M0�) 

 T&!4

 2���=��6 

 � 0�!;�4�

 ���6  ����

 (�M0�) 

  �)��� $���� u�`#0�

) ����4!�� ( 

  ��� (6�

�)��� $���� 

 ($!") 

  2�)0 .�	

) ����4!�� (  
� 2�
  

  0W� ��B�#

 ($!")  

k�%� 3 ns32/2 *32/14 ns77/0 ns89/0 ns41/4 ns75/2 *68/1 ns26/5 

 b
�L)�!D 6 ns45/166 **42/155 ns02/11 *26/12 ns88/1 ns92/15 *55/12 ns52/2 

 ���� ?
# 1 *33/154 *54/33 ns17/17 *24/77 **44/4 *88/13 ns57/85 *53/2 

×b
�L)�!D ���� ?
# 6 *66/5 ns44/38 *62/7 ns12/8 *32/8 ns62/11 ns62/6 ns72/33 

�a� 42 32/12 74/16 54/13 11/17 26/18 23/41 32/52 11/35 

j)!x :�!���#  (%)  -  23/23  42/25  16/34  52/12  21/35  52/23  48/32  42/31  

 �
�� =** .�L� � ea4 0� 0��1%�  �
�� =* .�L� � ea4 0� 0��5  �%ns 
�� !�h = �0�� .  
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  ���" 0� S. minor  �k�� 6� 0�+J �M0� !�g� �#�`M

 2���= T&!4���6 � 0�!;�4� ���6  $���� |����� (�V�� � ����

  ?
# ea4 �� �� 2a��0 0� b
�L)�!D u���� T<# ���" �)���

2���!�0��    �  2�P��  �0  �N@��  :���4��  ��PRg
�!# ^)

  ���B�#  n��)��  (�V��  2�  ���!�  �!�%L&  ?���  �  !���#

 _%�@� ���0�L�# 0� ���� ?
# ea4 �� !� T<# ���"

  .����  |�����  ��B�#  �O���  ^)!����  .�)�!"  ������

  ��)!;#30    ���� ?
# S)�!P 0� ���P 0�L�# ��!� $!"

 ��!�  �  T4�  ����X�  ��`#�  �&�06  T�X!J S)�!P 2�  T���

�%D  ���0�L�#  �R�4��D  :�!���  �b
�L)�!D����  �^%�#�

  .���� j�#!# 2� �!;� :�0f����31  �31  �32  �34   T<# � $!"

Tg%h) �!;� :�0f !#o��  ���60    �90  �%��  (!��B  0� $!"

  .����30    �29   �`
� !U� j�#!# ^�L� 2� � T4� ���� $!"

Tg%h2N@�� !,)� !� �!;� :�0f���� �o�� ���  �0�� ���

���)60�  A�P) T4� ���� |��<�4 .(  

  

  

 
 T0&4:  +6�� �f�1 b� ���� %^�/ $ �!�#��4 ��>^ �����V�����? �bC%�b � ������� � Z4�
�� %�!�� �
 ���� 
��4S. minor   +3�

 
0,1 2�� �� a�)��� �/ ���	
��� $�'��	��  

  

  .��=)4 (   !a\ :�`M !)��;�   *�#    �0W� ��B�# �?P�D

u�`#0�  $����  .�	 ��)���  T��� �2�)0  .�	  2�)0  2�   �2\�4

2�
�  (6� �  ���  2�)0    ���"S. minor   ���0�L�# T<# �0

  (���  ����  ?
#  �  �&�06  T�X!J  S)�!P  0�  j@�
�

��  :�`M j%h� !� b
�L)�!D :�!U� .���40!��0��  (���) �

  ^��B�  T4�  ����  T�r�  (����	0  ?
#  u��  ]��� �

  Tg%h ���0�L�#60    �90  �%�� �!;� :�0f���� !��B 0� $!"

  n�&  2'������� ���    �[Or�  2�
�  �
���  �%��&  ��!�    0�W�

  .���� :�0f���� �o�� ea4 �� ��!� A��& ^)� 0��;�41    �

35    ����B� 0���%D ���0�L�# ����P 2��L� ��!� 2�  �^%�#�

2�  �!;�  :�0f����  �R�4��D  :�!���  �b
�L)�!D���� j�#!#

 .����50 �56 �52 �54  �58   .��=) T4� ����4  .(  
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Y�%? 4: �_`,4 :�\���4 �;
��4 ���� $ �!�#��4 $�'S. minor   
0,1 2�� � ���	
��� $�'��	�� +3�  

��	��  

 �40!��0�� :�`M  

  

 �%��) �!;� :�0f���� (!��B!� $!"   :�!���  

  R�4��D  
 b
�L)�!D����  �%D.��)O" ^%�#�   .!�
�  

90 60 30 

b 5/1±0/2  b 6/2±0/2  a 5/0±0/3  b 6/1±0/2  a 5/0±0/3  a 5/2±0/3  b 4/3±0/2   0W� ��B�# 

 �
&�0

6 T
�X

!J
 

a 8/6±7/33  a 1/4±8/32  a 9/4±6/36  a 4/7±3/35  a 8/5±3/33  a 2/3±2/34  a 1±5/33  !a\ ) ?P�D *�# ����4!�� (  
a 5/6±8/33  a 5/7±6/33  a 7/6±9/38  a 2/8±12/37  a2/4±13/35  a 5/4±8/36  a 0/1±14/35  ) �)��� $���� u�`#0� ����4!�� (  
a 2/6±5/26  a 5/27±3  a 5/5±4/31  a 7/30±5  a 5/1±6/29  a 1/2±8/30  a 4/6±4/28  ) 2�)0 .�	 ����4!�� (  
a 0/5±9/79  a 5/4±7/82  a 1/6±7/81  a 3/5±4/83  a 4/8±7/83  a 4/7±3/83  a 6/7±3/80   2\�4 2� 2�)0 .�	 T���  
c 3/35±11  c 4/41±12  a 4/58±22  a 12/54±9  b 7/52±13  a 6/56±14  b 4/2±15/50   2�
�  
c 5/4±2/19  c 4/6±4/20  a 6/9±3/25  ab 2/6±5/23  ba 3/9±6/22  a 5/6±8/23  ba 7/8±6/22   ($!") 2�)0 ��� (6�  

b 3/4±0/1  b 3/3±0/1  b 5/2±0/1  a 6/4±0/2  b 3/5±0/1  b 4/2±0/1  b 4/4±0/1  0W� ��B�#  ($!")  

2M
!&

 ?

# 

T
<

#
�

�
 

b 3/16±7  b 1/17±6  a 5/22±7  ab 3/19±6  ba 4/19±3  ab 6/20±4  ba 9/9±5/81  !a\ ) ?P�D *�# ����4!�� (  
b 4/4±6/18  b 0/6±7/18  a 4/٣±8/24  ab 2/۵±6/20  ab 5/۴±7/20  ba 3/4±8/22  b 6/2±5/19  ) �)��� $���� u�`#0� ����4!�� (  

b 5/15±4  b 4/4±6/16  a 7/6±5/20  ab 3/3±4/18  ab 7/4±6/18  a 1/5±8/19  ab 6/4±4/17  ) 2�)0 .�	 ����4!�� (  
a 7/4±16/83  a 4/3±16/88  a 4/6±19/83  a 6/4±17/90  a 6/6±15/90  a 4/5±13/86  a 3/2±12/89   (�M0�) 2\�4 2� 2�)0 .�	 T���  

c 6/2±2/9  b 6/3±4/14  a 6/4±7/30  a 6/4±7/25  a 8/2±4/24  a 5/9±6/25  ab 2/2±5/17   2�
�  
b 5/2±1/5  b 4/3±0/5  a 6/5±1/9  ab 4/6±0/6  ab 1/3±1/6  ab 2/2±1/7  ab 9/9±0/6   ($!") 2�)0 ��� (6�  

  7)�����69?)  ���$�'����P    ��0 !� 2��L���  ����" �

+# 2�    2��" �)��� $���� 6� ��PS. minor    2��" �
��� V��A. 

intermedium    2� ����� (���2�V=    !)�4 !)��;� A�X�!%�

  :�`M40!��0��  ?)�VX� ���� ?
# S)�!P 0� ���  �
��)

 :�!���#  ^)�  ��0  !�  V��  j@�
�  b
�L)�!D  ���0�L�#  �

[�#�L&  Uq#�
��  :�!�  �0�� 2�P�����  (�V��  .�r� (��
&  2�  .

 !��!� �&�06 T�X!J S)�!P 0� ����/#0��25/0 �%��  0� $!"

�!�  $!" ��!�  0����X  ^)�  0��;�  �  ����  ���P  2��L�  �

�%D  ���0�L�#�^%�#�    �  R�4��D  :�!���  �b
�L)�!D����

Tg%h �� :�0f����  ���30    �60    �90  �%��  2� !��B 0� $!"

  !��!� j�#!#30  �./25/0  �26/0  �23/0  �24/0    �3/0   �%��  $!"

 A�P) T4� ���� $!" 0�5  .(  
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 T0&5: ) bc���- �T- T�#��5- �Y�534 %�d �%�e�����- �:�!��� N�"�4 �����V�CAT ���� 

��' U�%�� b���	;
/%�;-����� �(S. minor  

 � ���	
��� $�'��	�� +3� 
0,1 2��  

  

  � h3�����K�� � $  

  ]W=  T&!4  ?)�VX�]9    R��B�����  ��  0�  ���0W

 ��P R)�!D  j=��   2���= �����
�)!�h ?��� � !���� ��6

2���= �#�f � ����	 ��)Y�B�)V�X ��    ���+� y&�� �  T��x�

  AsL<#  ?)�VsX�  �  ���s�"  ?sP�D  0�!;�4�  2�  �  ����

  �!�%L&  (����"����P  )5 7)���  V��  2�B�a�  ^)�  0�  .(

�40!�:�`M (�V�� 2� ��� (��� ��   �)Y�B�X0�� � ��)�0

  j@�
�2��)�C    k�� 6� 0�+J T&!4 �k�� 6� 0�+J (�V��

���6 � 0�!;�4� �2��" �� ����  A. intermedium    �S. minor 

  ���0�L�#  T<#  j@�
�  ����	0  ea4  ��  !�  0�

�%D  �R�4��D  :�!���  �b
�L)�!D����  �  .��)O"  ^%�#�

  Tg%h  ��)  �!;�  :�0f����30  �%��  2�  T���  (!��B  0�  $!"

  � ���� !#o�� ���P[�#�L&  �
�� �O���  ���P �� 0�� 2�P�����  .

 �j@�
� b
�L)�!D ���0�L�# T<# 0��W� T`M 24 7)���

?
#  ��� ?
#  �  b
�L)�!D  A��;��  :�!U�  �  �    ����

)  0���
��  :��`#  ��0��0.05<P.��=)  ���  ���P  ��  (1  .(

2� (��
&  .�r�  ���6  �  0�!;�4�  (�V��  2��"  ����A. 

intermedium  �%D 0�L�# 0� ���� ?
# S)�!P T<# ^%�#�
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)  .��)O"68  �(�M0�  )  R�4��D  :�!���67    �(�M0�

)  b
�L)�!D����64   �  �  (�M0�  Tg%h  ��  �!;�  :�0f���30  

�%��)  !��B  0�  $!"60  )  ���P 2��L�  2�  T���  (�M0�37  

  ?)�VX�  (�M0�A��\2g O�� 0�L�#  0�  ���  ���  (���  �0  �

  Tg%h �� �!;� :�0f����60  �%��) !��B 0� $!"33   � (�M0�

90  �%��) !��B 0� $!"29   2��" 0� � TP�� ?��� (�M0�

S. minor   ��  ^)�  2���� V��  A�P) �)�!" ������ 7)�1  .(

  2��" k�� 6�  0�+J �M0� ^�
KL�S. minor    S)�!P 0�

 �b
�L)�!D���� ���0�L�# ��!� ����	 ���� ?
# T<#

�%D �R�4��D :�!���  Tg%h ��) �!;� :�0f���� � .��)O" ^%�#�

30  �%��  .���� j�#!# 2� (!��B 0� $!"63  �65  �70    �69  

)  ���P  2�  T���  2�  ���  �M0�47    ?)�VX�  (�M0�

  2��" 0� � ��� (��� �!�,L�pA. intermedium    2���� V��

  A�P) �)�!" ������ �0��� ^)�30� ��4�0 ^)� 0� .(    �40!�

  b
�L)�!D�0��� !�Uq#  b
�L)�!D�L4� �}��P ��0 !�  ���

 2���=  ���" ��6Nigella  sativa    T<#  S)�!P?
#  (��� V��  

����  ��P2�  !U�  b
�L)�!D  0W�  $�L# !�  }��P��   �  !U�  A��;��  

��  A��&  !�  2���=���6  .�	   2�)0�2p  .�	  2\�42p  �   ��
�  

0W�  �
��0��  ) T4� ����49(.  !U� 2�B�a� 0�  b
�L)�!D  0W� 

 ���"   �)�0��  L�2��0�+�  )Calendula officinalis L.  (T<#  

?
#   2���=  (��6  ?��� b
�L)�!D�L4�  0�L�#  0�  0W�  ��6

Tg%h 0� � ���� (���2���= _\�# j=�� o�� ���  ��P ��6

2���= �)�0�� ^)!���� �  :�0f���� 0�L�# 0� ��6 X!���  ��P

  :�!U� 2���r�2���= !� �) T4� 2�P�� 0W� ��640  0� ��� .(

2�B�a�  0�g
� �!,)�  �40!�  Uq# !�  b
�L)�!D�L4�  !�   ���+� 

 2���=0�W� ��6  b
�  2���.�%<� 0�  :�!���   R�4��D  )3KNO  (

�  %D�^%�#�  .��)O"   )PEG  ((���  ����  ��P2�   !U�   ���0�L�#  

b
�L)�!D  !�  T`M  �M0�  2���=�6�  
���0��   �B� �����  !�  

:�`M T&!4  2���=�6�� S4��� (��6  2���=��6 � 2�
�  0W�  

�
��0��  ) T4� ����45(.  (�0�sss�L� � !m��  )2005(    V��

  2� �s���L�  80�Vsss" b
�L)�!D  !�Uqs#  �0W�  �`
�    ?
s#

 2���= !s� �����6�  2sK���" �sP0 � Cicer arietinum  �0

���  ?��s� �   2���=  ��s�+�  j�4  ��6�    0�  (9  �sP0  �

 �ssP ^�)�sD �s�9 A�s����DT4� �    2ssa��0 ^ss)� 0� 2ss�

  ����  u�����`�4��0��    b
�L)�!D  ��!�Uq# �0  �#��`�� :�!�

���� (������.  

�� �!;� :�0f���� �!�0�� �2%M�  7)��� |�4� !� ����#

2N@�� !� �`
� �) � T�r� :�!U�  .�+� � 0W� ��)�0 ���

  0�W� 6� 2�X�) �P0S. minor    �A. intermedium    �P�� 2�P��

!�Uq# �  ) ^�m�D Tg%h 0� T�r�30  �%�� !�Uq# � (!��B 0� $!"

Tg%h  0�  �`
�)  !#o��  ���60    �90  �%�� (!��B  0�  $!"

  .�)�!" ������2�(��
&.�r�    �)��� $���� ��� (6� (�V��

A. intermedium    !��!�  ����	 ?
#  T<# ���P 0�L�#8  

  �!;� :�0f���� ^�)�D Tg%h 0� T`M ^)� 0��;� � ���� $!"

  ?)�VX�  ��A��\+=�#  .���� �25    0��;� 2� �M0�10    $!"

  ���  �T4�  ���40 [���'�   :�0f����  Tg%h  ?)�VX�  ��

?���)2�X�    0��;� 2� �7    A�P) T4� ���40 $!"1 2�  .(

  (�"�
�)�� j�#!# ^�L����� 80�V" ������ Tg%h 2� ���

  ?���  y&��  �  ����  �L4  0�W�  ��!�  �!;�  :�0f����  ��)6

 2���= �� ��6) ���!"33  �10  �19  �14  Tg%h 2� �0�	 2� .(

  :��M�N� ��0 !� �0 �`
� :�!U� �!;� :�0f���� ���� �o��

  ��#!�  ���"  ��!�%L&  �  ��)�0Thymus kotschyanus 

) T4� 2�P��14 6� ��� .(  (��� V�� R� �!,)� :��B�a� �)�

�������  2���=  ���+�  0�  �!;�  :�0f����  2�  (����"  ��6

��)  �
P��  2�P��  �!U>�  ?;�  �
���#34  �51  .(2�.� !�  

 (����"  _%�@�  ?
������  �#��`��  2�  :�0f����  ��0�� .  

2K��
p   80�V":�0f���� 6� ���`�4� ��P   (6� ?)�VX� y&��

 �  �  2�)0  �  2\�4  ���2���=  ?)�VX  ���"  0�  ��6

Agropyron elongatum T4� ��P )7(.  (�0��L� � nLP

)2015  !�Uq# V�� (.�%<�P�D  �!�%L& !� �0 �!;� :�0f���� �

  ?
# S)�!P 0� ���"R��9 �
�X!" 2'��� � ���L� 2�B�a� �

 �!;� :�0f���� �!�0�� _%�@� Z�a4 2�Uq#  !� �#��`�� :�!�

 ���" �!�%L&Zea mays  ��!� (��� � 2�P�� ^)!���� 2� ���

  0�L�# 0� �!�%L&30  �%��  !��B 0� $!" .�%<� P�D  :�0f���� �

  �!;���� ��P    �!�0�� �� V�� ���" ���� ?
# 2� T���;� �

  :�0f�����VX�?)  �!;� :�0f���� T�r� !�Uq# .T4� 2�X�)[�#�L&  

���+� � ���" 0W� 2� �)�Wh ���� � ]9 f�`� A�+�# A�B� 2�  

 2N@��2���= ��� ��6T4� )43 .(  

  � A� A�X�!%� �.�%<� �
\ ���m�
#0�� �^�B�!D !)��;�

R)V�9)  6o�#��  ���CAT  0�  6�#�L�)�  �����!D�4  �  (

2��"  ���S. minor    2��" �A. intermedium  0�    ���0�L�#

 !���� �&�06 T�X!J � ?
# S)�!P 0� b
�L)�!D j@�
�

  A�P) ���2    �4  ^��B� (2�	%�0�  ���� ?
# ?)�VX� �� �
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R)V�9  �  .�%<� �
\  ���m�
#0��  �^�B�!D  !)��;�  6o�#��  ���

)CAT  6�#�L�)�  �����!D�4  �  (�VX�?)  !)��;�  �  2�X�)

?)�VX�  �  TX�)  ?���  A�X�!%�R������  0��W�  ���  ���

  ���� 2� T���;� ?)�VX� T+= (����" ����	T4�  0� .

����  ���0�L�#  �!�0��  ?��CD  ^)� :�!���  �b
�L)�!D

�%D  �R�4��D  Tg%h ��) �!;� :�0f����  �  .��)O" ^%�#�30  

�%��  (!��B 0� $!"2�0�	    !)��;� (�P ���VX� j=�� S4���

  0��W� :�`M2��)�C   2��" 0� ���� ?
# S)�!P 0�  ���

  ���0�L�#  �!�0��  ^��B�  �)�!"  ���P  2�  T���  j@�
�

Tg%h �� :�0f����  ���60    �90  �%��" j=�� !��B  0� $!

2��"  0�  ���P  2�  T���  0��W�  :�`M  0��;�  ?���  ���

 �b
�L)�!D���� ���0�L�# �!�0�� ^�
KL� .�)�!" j@�
�

�%D �R�4��D :�!���  Tg%h ��) �!;� :�0f���� � .��)O" ^%�#�

30  �%��  A�X�!%� (�V�� (�N;� ?��� j=�� (!��B 0� $!"
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