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�5:  
�c  	  U�c  64%  (Hc  23%  @��c� 	 17% (g� ��;�� ��5�  
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�#�� #����. J�7�5] �8 �� ���� 1000 �Z5�	�>�� ��5>���8 #����8( 
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D (%)  	%�� 17/7  bc 71/0  cd 22/0  b 26/1  bc 56/0  b 61/0  bcd 17/1 cd 80/0  f 24/3  bcd 12/15  def 73/12  cde )�$�D��	
% 12/8  bc 86/0  cd 23/0  b 84/1  b 58/0  b 32/0  f 9/0  cde 87/0  e 86/2  cde 87/15  de 46/11  g �
���
� 	
/$ 250 08/8  bc 96/0  bcd 20/0  b 58/1  bc 31/0  cde 35/0  f 66/0  fg 087/1  bc 83/2  cde 39/16  de 09/14  b �
���
� 	
/$ 500 32/19  a 43/2  a 82/0  a 53/3  a 408/0  bcd 29/0  f 698/0  fg 32/1  a 80/3  b 11/17  de 63/12  de �
���
� 	
/$ 750 54/25  a 51/1  b 23/0  b 89/2  a 274/0 cde 30/0  f 574/0  efg 78/0  f 26/3  bcd 14/21  c 71/11  fg �
&
Q
��/ 	
/$ 700 02/5  bc 77/0  cd 15/0  b 09/1  bc 488/0 c 39/0  ef 88/0  fg 87/0  e 48/4  a 88/26  a 38/13  c �
&
Q
��/ 	
/$ 1400 51/10  b 09/1  bc 21/0  b 50/1  bc 462/0  c 56/0 cd 022/1  cd 09/1  b 02/5  a 48/23  bc 33/12  ef �
&
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��/ 	
/$ 2100 91/6  bc 84/0  cd 16/0  b 40/1  bc 491/0 c 55/0 cd 041/1  d 05/1  c 79/4  a 09/25  ab 11/13  cd F$:�7��&' 	�$�&' 500 53/4  bc 77/0  cd 18/0  b 15/1  bc 730/0 a 62/0 bc 35/1  bc 87/0  e 4/3  bc 32/14  def 89/15  a F$:�7��&' 	�$�&' 1000 66/2  c 47/0  d 12/0  b 71/0  c 780/0 ab 56/0  cd 34/1  bc 18/0  i 37/2  e 21/17  d 54/14  b F$:�7��&' 	�$�&' 1500 35/9  bc 03/1  bcd 14/0  b 64/1  bc 650/0 ab 50/0 de 15/1  def 99/0  d 58/2  de 51/15  def 21/13  cd ��2$�+:�:&'�D 50 19/10  b 09/1  bc 17/0  b 57/1  bc 801/0 a 65/0 c 456/1  c 44/0  g 03/3  cde 27/14  def 44/11  g ��2$�+:�:&'�D 100 23/7  bc 47/0  d 12/0  b 06/1  bc 762/0 a 70/0 b 462/1  ab 42/0  g 83/2  cde 61/12  f 17/12  ef ��2$�+:�:&'�D 150 38/7  bc 81/0  cd 19/0  b 23/1  bc 806/0 a 81/0 a 611/1  a 31/0  h 87/2  cde 90/13 ef 85/12  cde H�?���7� 7���� US�#b B� `�b T���� �� ��� ���b� 5% J �?�#�� `E�K� 
������ #���#�.  
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c���7���  cJ �?�#>� ��� .#���#� eA =� B��4�:� (#��� ���� ��J� J B�:�F�$ #��� R$5� Y��;<� H�� 	� R�8�� .#���� H����8 ��;cc�� #cc+�� ����<cc� �� �cc��� 1000 	�cc>���Z5cc� ��5>���8 #����8 '#�� .#  H����8  ��#c��  H�c�	�8  ;c�� �� ���� J5�8A�	=���5 010 �Z5�	�>�� #�:5� #   �	#c$) 2.( �J�5] (
�8  '�*�c�� =�  Hc�� 	�  '#c��8#�8  7#c �  Rc$5� Y�8 ����<� 	 H��	�8  .#c����  '�*�c�� =�  P���A	�#c�� 7��J ���� ��J� 
��;� �� =�  �cN�  Hc�� 	�  @*c+  @c �#� 	 ��J7� ���� '#  J [Q���� `E�K� 
���7���  ��J  �c��� #�  ��� .#���#� �� (UJ��  �c���  �c�J c�  cJ  ��5c>���8 #����8 x�J #  � ��;�� H��	�8	�>�A( �� �4��� J  �c?�� ����� Y��;<� �#�A .#�8 ��  H�cJ  c�����  H���c��J  ��;c�� H�cc�	�8	�>�A �� ��5cc>���8 #cc����8 500 @cc�#J .#cc�Q H����8 ��#��  H�c�	�8	�>�A �� ���� 7c�  �5J5�8cA�	=��   50 �Z5cccc�	�>��( P���A	�#cccc�� 	 Bcccc�:�F�$ #�cccc��   750 �Z5�	�>�� @�#J #�Q. �� B� '?�  (
c�8  '�*�c�� =� �	=���5J5�8A ��� �O� 
�Fj� 7	� �5FIJ �*+ 
*�8 ���*�= .@ �#�    ���  ������ i��� '#  ��� ���  �c8  '�*�c�� =�  Bc�:�F�$ #��� �J 7	� �d=�A7�  
cK�J =�  �c���  UcFS =�  @c 8 ��
�# �� Y��;<� .��� Dhua 	 ���>�� )5200( J '�*��� =� B�:�F�$ #��� �J ��#�� 200 @�4S �� �5����  �c4��5�#� ��#�� �K  U�'#��� �� U�  P��c� ��  Y��;c<� �� c�#.   Hc�� Y�	^A ;�� �� @N�l 750  	�c>�� �Z5c�  #�c��  Bc�:�F�$ ��#�� U� @ ���J '#   ���J�5] 
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Effects of four types of growth regulators on yield, photosynthetic pigments and 

qualitative characteristics of saffron (Crocus sativus L.) under greenhouse conditions 
 

F. Heidari1*, F. Shekari2, B. Andalibi2 and J. Saba2  1*- Corresponding author, Ph.D. student of Agronomy, Faculty of Agriculture, University of Zanjan, Zanjan, Iran     E-mail: heidari.fa@gmail.com 2- Department of Agronomy and Plant Breeding Science, Faculty of Agriculture, University of Zanjan, Zanjan, Iran  Received: February 2019   Revised: June 2019     Accepted: June 2019  
Abstract      In order to investigate the effects of growth regulators on yield and agronomical characteristics of saffron (Crocus sativus L.), an experiment was conducted in a randomized complete block design in the research greenhouse of Faculty of Agriculture, University of Zanjan. Experimental treatments included corms priming with gibberellic acid (GA) (250, 500 and 750µM), salicylic acid (SA) (700, 1400 and 2100µM), paclobutrazol (PBZ) (50, 100 and 150µM), chlormequat chloride (CCC) (500, 1000 and 1500 µM), hydropriming (HP) (distilled water), and control (treatment without any growth regulator). Among the treatments, the effect of GA was more pronounced than other growth regulators, so that the highest dry yield of flower and stigma was observed in GA treatment, especially at 500-µM level. CCC and PBZ caused the lowest flower and stigma yield and the highest amount of chlorophyll pigments compared to other treatments. In contrast, the use of GA and SA reduced the chlorophyll content. HP treatment did not show any significant difference with control. SA treatment increased safranal (perfume) and crocin (color) of the stigmas. The highest effect on picrocrocin (flavor) was obtained in CCC treatment. 
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