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Abstract Article Info 

Background and objectives: It is an interactive pollination with a long 
evolutionary history that plays an important role in the success of plant fertility. 
Without pollinators, many plants cannot reproduce. Astragalus species are the 
largest genus of flowering plants in the world and comprise 18% of the total flora 
of the country. Little is known about the reproductive biology of these species, 
although many genera of these species are rare in different geographical areas and 
have their own pollinators. The purpose of this study was to investigate the 
pollination of some rare and common species of astragalus in order to evaluate the 
factors affecting the rarity of the species. 
Methodology: In this study, pollination of 6 herbaceous astragalus species 
including three rare herbaceous species (As. Caraganae, As. Heterophyllus and As. 
Holopsilus) and three common herbaceous species (As. Angustiflorus, As. 
Curvirostris and As. Effusus) and 6 shrub astragalus species includes three rare 
shrub species (As. Cephalanthus, As. Camphylanthus and As. Cemerinus) and three 
common shrub species (As. Verus, As. Susianus and As. Rhodosemius) based on 
comparison of phenological characteristics of the plant including maximum plant 
height, flowering time, total number of flowers produced, flower longevity and seed 
set produced between rare and common astragalus species were studied. For each 
plant studied, twenty stands were selected for sampling and the number of 
pollinating insect visits was recorded for 15 minutes for each. To determine the 
relationship between pollinator action and the rarity and common of astragalus 
species, the seed sets produced by the species were compared. Finally, the mean of 
all data was tested by one-way analysis of variance in a completely randomized 
design. 
Results:  Sampling of rare and common astragalus species led to the identification 
of a total of 9 species of pollinating bees (Apis melifera, Megachili sp, Osmia sp, 
Eucera sp, Andrena sp, Anthophora sp, Xylocopa sp, Bombus zonatus and 
Bombus armeniacus) belonging to three family (Apidae, Megachilidae and 
Andrenidae). The results of herbaceous astragalus species showed the highest 
number of flowers and the highest number of pollinators (As. Effusus species), 
maximum plant height (As. Angustiflorus species), the highest seed mass (As. 
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Angustiflorus and As. Effusus species) and the lowest plant height and the lowest 
number of flowers (As. Curvirostris) belonged to common astragalus species. 
Herbaceous astragalus species (rare and common) were not different in terms of 
flowering season, but flower longevity was longer in rare astragalus species (As. 
Heterophyllus). The results of shrub astragalus species showed that the highest 
number of flowers and the highest number of pollinators (As. Rhodosemius 
species), the maximum plant height (As. Susianus species) and the highest seed 
mass (As. Verus species) belonged to the common astragalus species. The lowest 
number of flowers, pollinators and plant height (As. Cemerinus) belonged to rare 
astragalus species. In terms of flowering season, rare (spring) and common 
(summer) species were different and flower life was longer in rare species (As. 
Camphylanthus and As. Cephalanthus). 
Conclusion: The results showed that in homogenous species with similar 
vegetative form, the larger the number of flowers and the higher the height of 
these species, the more pollinators are attracted, which ultimately leads to more 
seed mass production in the species. In addition, it is possible that homosexual 
species have changed their flowering time to reduce competition in attracting 
pollinating species, and the greater the distance between this time difference 
compared to the flowering time of most species, the greater the success of the 
species. 
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������� ��/�[ �
� 
9O�� �� ��Z�� �
���  

Osmia sp . Megachili sp . Apis melifera 

Eucera sp . Anthophora sp . Andrena sp . 

Bombus armeniacus Bombus zonatus Xylocopa sp . 
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 F(
#�  

���� ^
/!��  
	 ��
����(�1�
���� �<(D�8��� �  ��
� �
�

 ������ �  

(�	+ l
�.�
��- �(�	 (� '(���%���B� �
���% '�7  
����

1��- ��  ��- '�7�����B � (���  1% �/�	 a�E/	 (� �  
�5���

9  
��- (�"�� 1��-) ���B�Apis melifera  �Megachili sp  �

Osmia sp  �Eucera sp  �Andrena sp  �Anthophora sp  �

Xylocopa sp  �Bombus zonatus    �Bombus 

armeniacus)  
�����V 15 ��  (Apidae  �Megachilidae   �

Andrenidae ���F) �� (3 .(  

(�	+  l
�.�
��-  �(�	  (�  '(���%���B�1��-  '�7  '�7

  1��- ��� ����  \�� ��-As. effusus   �
�.��% �.��� �%

)  :-  ���!,1592  
��-  ���!,  �
�.��%  �(:-���B�)  �77  


�����V  1%  f�%�	  ���!,  �
�  1�  �9���  )��  �(  (���  '�7

)Apidae  �Megachilidae    �Andrenidae  :jB  .����%  (

1��-  7��-(��% :jB (�  \�� ��- '�7   ��# C�	 � ��%

:-  �E�1��-  ��E,  '�7  1��-  �)F  1%  ��%  
�	  ��  �7As. 

heterophyllus    1�:- �E� ��# C�	  ���� 
�	 15 �+ '�7

 .9���  

)  :-  ���!,  �
�.E�103    1��-  1%  f�%�	  (:-As. 

curvirostris  
��- ���!, �
�.E� � .��%���B�) �73    (���

1��-  1%  f�%�	  h�,�,  1%  '�7As. angustiflorus  �As. 

caraganae  �  As. holopsilus    ���� �7) ��%3    1� .(���

 
�����V 1% f�%�	 ���!, �
� ) '�7Apidae  �Megachilidae  

  �Andrenidae  1��- 1% f�%�	 
��- a�\,(� �G���D .����% (

As. angustiflorus  )36   .��5  a�\,(�  �
�.E�  �  ��%  (�.	

  1��- 1% f�%�	 
��-As. curvirostris  )11   .��5  ��% (�.	

 ���F)2 .(  

(�	+  l
�.�
��-  �(�	  (�  '(���%���B�1��-  '�7  '�7

1,�%  ��-  1��-  ���  ����  '�As. rhodosemius   �.���  �%

)  :-  ���!,  �
�.��%2885  
��-  ���!,  �
�.��%  �(:- -

����B)  �77   1%  f�%�	  ���!,  �
�  1�  �9���  )��  �(  (���


�����V)  '�7Apidae  �Megachilidae    �Andrenidae (

  .����%  

1��-   7��-  :jB1,�%  ��-  '�7  (��%  :jB  (�  '�

1��-)  (��� '�7As. camphylanthus   �As. cephalanthus 

  �As. cemerinus) ��.�%�,  :jB � (1��-  �����B '�7As. 

rhodosemius  �As. susianus    �As. verus  C�	  �  .��%  (

 :-  �E�  ��#  ��%  �73  1��-)  
�	  (���  '�7As. 

camphylanthus    �As. cephalanthus  � (2  ) 
�	1��-  '�7

  �����BAs. rhodosemius  �As. susianus    �As. verus(  

  .��% ��S.	) :- ���!, �
�.E�334    ���!, �
�.E� � (:-


��-���B�) �73    1��- 1% f�%�	 (���As. cemerinus    .��%

  1�
�����V  1%  f�%�	  ���!,  �
�)  '�7Apidae    �

Andrenidae  1��-  1%  f�%�	  
��-  a�\,(�  �G���D  .����%  (

As. susianus  )66   .��5  
��-  a�\,(�  �
�.E�  �  ��%  (�.	

  1��- 1% f�%�	As. cemerinus  )15    .��5  ���F) ��% (�.	

2.(  

���� +(�[
	 :
N�� ��+N! 
_(
9��
���  �C	 
-�%G� � 
�


��� �
"� �+"8�! ������ � ��
� ��� �
�  

l
�.�  �<	
1�  	�������7  �(�	 (�  ���% C�!B� ���!,
 �  

1��-  ��%  ���F)  ���  ����   \��  ��-  '�73  �(�	  (�  �(

1��-
��-  '�7  ���B�Apis melifera  �  Megachili sp  

���!,  �
�.��%  ���%
�    1��- 1%  f�%�	As. angustiflorus 

��%    1%)  h�,�,35/14    �45/9    �
�.E�  �  (�
���%  �O(�

���!,  ���%
 �    1��- 1% f�%�	As. curvirostris  ��%   h�,�, 1%

)4  �50/3   .(�
���% �O(�  


��- 1��-  ���B�Megachili sp  1��- '�( �%  '�7As. 

heterophyllus    �As. caraganae     .�;�!B  1��-  ��7


��- 1��- �(�	 (� .9����  ���B�Osmia sp  ���   �
�.��%

���!,  ���%
 �    1��- 1% f�%�	As. angustiflorus   ��%  )35/9  

���!, �
�.E� � (�
���% �O(�  ���%
 �  )35/3    (�
���% �O(�

1��- 1% f�%�	As. Caraganae   .��%  


��- 1��- �(�	 (�  ���B�Eucera sp  ���!, �
�.��%  

���%
 �    1��- 1% f�%�	As. heterophyllus   ��%  )70/5    �O(�

 ���!, �
�.E� � (�
���%  ���% 
 �  )15/3    f�%�	 (�
���% �O(�

1��- 1% As. holopsilus 
��- 1��- �
� .��%  '�( �% ���B�

1��-  '�7As. angustiflorus    �As. curvirostris  1��- ��7

  .9����  .�;�!B  


��- 1��- �(�	 (�  ���B�Andrena sp    �
�.��%���!, 

���%
�    1��- 1% f�%�	As. effusus  ��%  )80/5    (�
���% �O(�

 ���!, �
�.E� �  ���%
 �  )60/3  1��- 1% f�%�	 (�
���% �O(� 

As. curvirostris 
��- 1��- �
� .��%1��- '�( �% ���B� '�7
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As. angustiflorus  �As. caraganae     �As. holopsilus   

  .9����  .�;�!B 1��- ��7  

1��-
��-  '�7  ���B�Anthophora sp  �  Bombus 

armeniacus  1��-  ��7  '�(  �%  .��.����  9�;�!B  '�

1��-
��-  '�7  ���B�Xylocopa sp    �Bombus zonatus 

  1��- '�( �% s<BAs. effusus    h�,�, 1%) 9�;�!B15 /1   �

70/1  ���F) ��.��� (�
���% �O(�3 .(  

l
�.�  �<	
1�  	�������7  �(�	 (�  ���% C�!B� ���!,
 �  

1��- ��%1,�% ��- '�7  ���F) ��� ����  '�3 �(�	 (� �(


��-  1��-  ���B�Apis melifera  ���!,  �
�.��%  ���%
 �  

  1��-  1%  f�%�	As. rhodosemius   ��%  )10/36    �O(�

 ���!,  �
�.E�  �  (�
���%  ���% 
�    1��-  1%  f�%�	As. 

cemerinus ��% )45/6    .(�
���% �O(�  

1��-  �(�	  (�
��-  '�7  ���B�Megachili sp   �

Osmia sp  ���!, �
�.��%  ���%
 �    1��- 1% f�%�	As. verus  

1%)  h�,�,75/24    �40/22  ���!, �
�.E� � (�
���% �O(�  

���%
�    h�,�,  1%)10/6    �20/5   1%  f�%�	  (�
���%  �O(�

  1��-As. susianus  1��- �
�  .��%
��- '�7  '�( �% ���B�

1��-  '�7As. camphylanthus �As. cephalanthus     �As. 

cemerinus .��.����  .�;�!B 1��- ��7    


��- 1��- �(�	 (�  ���B�Eucera sp  ���!, �
�.��%  

���%
 �    1��- 1% f�%�	As. verus  ��%  )05/22    (�
���% �O(�

 ���!, �
�.E� �  ���% 
�  )55/3  1��- 1% f�%�	 (�
���% �O(� 

As. cephalanthus   
��- 1��- �
� .��% 1��- '�( �% ���B�

As. cemerinus   .9����  .�;�!B 1��- ��7  


��- 1��- �(�	 (�  ���B�Andrena sp  ���!, �
�.��% 

���%
�    1��-  1%  f�%�	As. camphylanthus  ��%  )10/6  

���!, �
�.E� � (�
���% �O(�  ���%
�   )65/3    f�%�	 (�
���%

1��- 1% As. cephalanthus 
��- 1��- �
� .��%  '�( �% ���B�

1��-  '�7As. verus  �As. rhodosemius    �As. susianus  

  .9����  .�;�!B 1��- ��7  


��- 1��- �(�	 (�  ���B�Anthophora sp    �
�.��%

���!,  ���%
�    1��- 1% f�%�	As. verus  ��%  )35/20    �O(�

���!, �
�.E� � (�
���%  ���% 
�  )60/2   f�%�	 (�
���% �O(�

  1��- 1% As. susianus
��- 1��- .��%  ���B�Xylocopa sp 

1��- ��7 '�(  �%1��- 9����  9�;�!B  '�
��- '�7 ���B�  

Bombus armeniacus  �  Bombus zonatus    '�( �%  s<B

  1��-As. rhodosemius  1%) 9�;�!B  h�,�,30/24    �85/25 

 ���F)  ��.��� (�
���% �O(�3 .(  

l
�.�   �<	
1�  	�������7    �(�	 (�;�, (b% 1��E/	��' 

1��- ��% �!	 1[%�( K
  \�� ��- '�7  ���F) 9��� (��

2  (b%  ��)�	  �
�.��%  .(1��-  1%  f�%�	  '��;�,  '�7As. 

angustiflorus    �As. effusus    h�,�, 1%)60/307    �307  

  1��- 1% f�%�	 '��;�, (b% ��)�	 �
�.E� .��% (���As. 

curvirostris )50/119  .��% (���  

l
�.�   �<	
1�  	�������7    �(�	 (�;�, (b% 1��E/	��' 

1��-  ��%1,�%  ��-  '�7  1[%�(  K
  )��  '� �!	 9���  (��

  ���F)2  1��- 1% f�%�	 '��;�, (b% ��)�	 �
�.��% .(As. 

verus  )90/2052    '��;�,  (b%  ��)�	  �
�.E�  .��%  (���

 1��- 1% f�%�	As. cemerinus )93/47   .��% (���  
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  ��+Z2: �( �1�
�� ��� �D�8��� � �35- �
�
!�	 � ������ ��+N!�
��� �` �
�
�  

��� �35- �
�  heterophyllus 

Podlech 

holopsilus 

Bunge  
caraganae 

Fisch  
angustiflorus 

K.Koch  
curvirostris 

Boiss  
effusus Bunge  

��1(�
�  ��
�   ������  


��- ���!,���B�  �7  4  3  3  3  4  7  

 
��- 
�����V ���!,���B� �7  3  3  3  2  3  3  

 .��5) a�\,(� �G���D (�.	  26  30  30  36  11  24  

:- :� ���!,�7  198  330  552  863  103  1592  

  7��- ��	�   (��%   (��%   (��%   (��%   (��%   (��%  

:- �E� ��#  3 
�	  2 
�	  2 
�	  2 
�	  2 
�	  2 
�	  

 (b% (
��,) 1��E/	  c83/70±0/132 b26/49±2/170 c78/75±6/135 a3/182±6/307 d96/36±5/119 a9/138±0/307 

    Sig=0.00**    

���
!�	 �
���  camphylanthus 

Boiss  
cephalanthus 

DC  
cemerinus 

Beck  
rhodosemius 

Boiss  
susianus 

Boiss  
verus Olivier  

��1(�
�  ��
�   ������  


��- ���!,���B�  �7  4  4  3  7  5  5  

 
��- 
�����V ���!,���B� �7  2  2  2  3  3  3  

 .��5) a�\,(� �G���D (�.	  20  32  15  34  66  60  

:- :� ���!,�7  567  873  334  2885  933  1398  

  7��- ��	�   (��%   (��%   (��%   ��.�%�,   ��.�%�,  ��.�%�, 

:- �E� ��#  3 
�	  3 
�	  2 
�	  2 
�	  2 
�	  2 
�	  

 (b% (
��,) 1��E/	  c27/48±6/121 c38/31±87/75 c40/35±93/47 a7/665±8/2000 b2/771±4/1325 a3/611±9/2052 

    Sig=0.00**    

  

 ��+Z3-  
������� ��/�[ �
��
��� �` +(�[
	 :
N�� ��+N! � ��� �	 
����
!�	 � �35- �
���    
 :
N�� ��+N!

 +(�[
	  

��� �35- �
�  sig heterophyllus 

Podlech 

holopsilus 

Bunge  
caraganae 

Fisch  
angustiflorus 

K.Koch  
curvirostris 

Boiss  
effusus 

Bunge  
 ��
�    ������  


���+(�[
	 �
� -

 �+���  

 �����
a         

Apis melifera Apidae  Sig=0.00** b79/5±0/11 c23/3±55/7 bc46/2±20/9 a61/5±35/14 d62/1±00/4 b51/4±15/11 

Megachili sp . Megachilidae  Sig=0.00**  c23/2±35/4  a80/4±45/9 c90/1±50/3 b74/1±25/6 

Osmia sp . Megachilidae  Sig=0.00** ab96/5±80/7 c89/1±65/3 c87/1±35/3 a76/6±35/9 c06/2±40/3 bc28/2±45/5 

Eucera sp . Andrenidae Sig=0.00** a72/3±70/5 c92/1±15/3 bc33/2±25/4   ab85/1±80/4 

Andrena sp . Andrenidae Sig=0.00** a48/3±50/5    b60/1±60/3 a21/2±80/5 

Anthophora 

sp . 
Apidae         

Xylocopa sp . Apidae        93/0±15/1  

Bombus 

zonatus 
Apidae        34/1±70/1 

Bombus 
armeniacus 

Apidae         

  bO� �� **1% ��N� ����
_(
9� d"e�
"�
�  �
%#&� bO� �� � d<��� ���[` f��!5   +g��h
G��
#��� �) ?��"e�
"d±E����� N�"�
.(  
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 ��+Z 
����3  


���+(�[
	 �
� -

 �+���  

 

���
!�	 �
��� sig camphylanthus 

Boiss 
cephalanthus 

DC  
cemerinus 

Beck  
rhodosemius 

Boiss  
susianus 

Boiss  
verus 

Olivier  
 ��
�    ������  

Apis melifera  Apidae  0.00** d99/3±95/10 e77/3±05/7 e00/3±45/6 a65/5±10/36 c32/3±85/18 b05/5±55/32 

Megachili sp .  Megachilidae  0.00**    b99/2±65/15 c16/1±10/6 a31/5±75/24 

Osmia sp .  Megachilidae  0.00**    b80/2±75/11 c47/1±20/5 a72/5±40/22 

Eucera sp .  Andrenidae 0.00** c96/2±15/6 d08/2±55/3  b52/2±80/9 cd52/1±00/5 a97/6±05/22 

Andrena sp .  Andrenidae 0.00** a40/3±10/6 b62/2±65/3 a52/2±05/5    

Anthophora sp .  Apidae  0.00** c00/4±35/8 de35/2±80/3 d98/2±50/5 b35/2±05/12 e14/1±60/2 a42/7±35/20 

Xylocopa sp .  Apidae         

Bombus zonatus  Apidae      64/3±30/24    

Bombus 
armeniacus 

Apidae      22/4±85/25   

  


G"#� � i�	 ��"�  


��- l
�.����B�1��- '�7  ���  ����   \�� ��- '�7


��- ���!, �
�.��% � :- ���!, �
�.��%  1��-) ���B�As. 

effusus  1��-) 
��- a�\,(� �
�.��% �(As. angustiflorus  �(

1��-)  (b%  
��,  �
�.��%  '�7As. angustiflorus  �  As. 

effusus  :-  ���!,  �
�.E�  )��  �  
��-  a�\,(�  �
�.E�  �  (

  1��-)As. curvirostris1��-  1%  f�%�	  ( �����B  ��-  '�7

1��- .��%   \�� ��- '�7   7��- :jB �Z� �� (�����B � (���)

1��- (� :- �E� ��#  ;� ��.���� m7 �%  ,��\,  ��- '�7

 1��-) (���As. heterophyllus ���F) ��% �.��% (2 .(  


��- l
�.����B�1��- '�71,�% ��- '�7 ��� ���� '�


��- ���!, �
�.��% � :- ���!, �
�.��%  1��-) ���B�As. 

rhodosemius�% �(  1��-) 
��- a�\,(� �
�.�As. susianus  (

  1��-) (b% 
��, �
�.��% �As. Verus1��- 1% f�%�	 (  '�7


��- �:- ���!, �
�.E� � .��% �����B ��-  a�\,(� � ���B�

  1��-) 
��-As. cemerinus1��- 1% f�%�	 (  (��� ��- '�7

1��- (��.�%�, � (��%)  7��- :jB �Z� �� .��%  � (��� '�7

B1��- (� :- �E� ��# � ����% C��\.	 �����  (��� ��- '�7

1��-)  '�7As. Camphylanthus  �  As. Cephalanthus (
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