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��N�UJN a*3 a�X��    .!�)2�� ���K C�J�Q� #�*� �!L  b9D c3!/   �/ ��� �# C��*D C� d*��� ��U� H�2�$  ����!�G*��  ��!�\�J �3�]^ _�'� ����a  X)�/ *)2 �  c3!/ a�X�� C� �+�� >��?3��:  ��#*/�2 ���*L M�� ����� ���e� #�+3�aN ��#�J�f �# .!3#�� !G�L C� ��g� �GCK�/ Y�] a� #�*� �# C C�3�  Ch H�2�$  �Ch b H�2�$  ��AAg�  �a/b   ���� ���e� >��?3��:  ��#*AA/�2 ���*AAL ��@�� �'�  !G�AAL �9� ��AAg� ����N �B� �� ���#� �!G�AA��3#�(.! W3�)AA��� �$  �*� C�  ��@�� �9� >��?3��: C��*D ��U� #�*� �# W�J���D C� d*���.!L �!G��� Y3Z*J*3X�2 ��U� #�*��# W3!���\/�  ���  6���; �5�;	C��*D �>��?3��: : ��9� �M�� ���� ����*P]Y3Z*J*3X�2.   Effect of seed priming on physiological and germination characteristics of deteriorated seed of squash (Cucurbita pepo L. var. styrica) under salinity stress  Parisa Sheikhnavazjahed1, Mohammad Sedghi2*, Raouf Seyed Sharifi3, Omid Sofalian4 1. PhD Student in Agriculture, Mohaghegh Ardabili University, Faculty of Agriculture and Natural Resources, Department of Agriculture and Plant Breeding 2, 3 & 4. Professor, Department of Agriculture and Plant Breeding, Mohaghegh Ardabili University (Received: Jun. 02, 2021 – Accepted: Sept. 18, 2021) Abstract In order to investigate the effect of priming on different aspects of germination of aged pumpkin seeds under drought stress, a factorial experiment was conducted based on a completely randomized design with four replications in the laboratory. Treatments included different levels of aging (control, 85% and 75% of control germination), salt stress (0, 75 and 150 mM) and priming (control, hydro, gibberellin, GR24, benzyl aminopurine and spermidine). The seeds reached the desired vigor level by accelerated ageing test. Morphological traits were also studied using seedling growth test. Mobility of seed lipid reserves, carbohydrate, number of photosynthetic pigments, photosynthesis, α-amylase and the amount of sodium ions were measured. In the study of germination traits, motility of lipid reserves, carbohydrates, chlorophyll a, photosynthesis and sodium content, salinity stress, seed deterioration and priming led to a significant change in them compared to the control seed. While in the case of shoot and root dry weight, chlorophyll b, and chlorophyll a / b ratio under salinity, seed deterioration and priming, no statistically significant change were compared to the control seed, the greatest effect of gibberellin-related seed priming was observed on germination traits and spermidine on physiological traits. Keywords: priming, germination, stress, seed, Physiological characteristics.                                                              * Email: m_sedghi@uma.ac.ir 
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��N�UJN c3X�N ��J��2 . r*� p*�620 C� �)�*��� �� C)AAA/�AAA�� i���"�� ��*AAA� i���# ���� �2�� C&�K#!3#�� �y��K.  �@�= 2�1 ��
���� 
 �M�M   a� W3�*� ����CK�AA/ YAA�]CAA�3�  ChCh �� }: �   ���# �� aN C� ��*����*JN H3*2 �# a!L �!�`�:80  CD�# C� �!�24   !�!L H&)�� ���/  ���!�� }\/���� gf �� I          i��XG Y3  �K # ��  p�) �+3# ����� �� �#�U )AAA/� ��  i���2�� ��*�.  ������	�5T ��45/ U5
��; a 
b    �� �� }:8   C`G��� ��    �#  r��] �*��� ���Z �� �G  ���#25  �# #*D*� ��G*"AAA/ �# WAAAL� u�'�  CD�#  .!AA�!AAAAL ���# CAA(� ��AA(AAA�3�AA��N ���!AA������ a�X�� C��!(����G ��X)�AA/*)2 14 C��*D k�AAL �� }: �����   �!)�� �*B�� W3� ���� .!AAAL ��ON   ��!&�1 i�� �� ~��  �� C�  �!D ���?Gcc 15 a*)AA/� �# a�G ���h �!�y�AA/ !AAL }: �� �*��    9O � �� v�AAAA�   �*� b9D  a�X�� �E�K  p*$'� ��  ��()/ #  �)�*)2�)"\/ � �# p*� r*���G 645� 652  663  �)�*���  �!� �*] .!AAAAL  �3�) �   HAAAA��f �� �X�(����G ���� ��  Ig f �$��i�� a� ��   .!L  8��X� ����  ���!� ��� ����   ) �? AAAg3�� 8�Bruisma, 1963 (1 Germination Persentage 2 Germination Rate 



4�L��*�  !G�Da���"?G     �9� ����2  i*$� C3����3a��  !$D /11 ���?L /1 ��j� /1401 57   �#�U)/�   .!L �#�U)/� �� �� CQ�����G H3^ a�X�� H�2�$  b   H�2�$  aIgf�� �$��i�� a� �2�� �� !L W����.  ) CQ���4(  Chl a= (0.0131) (A663) -(0.0029) (A645) Chl b= (0.0237) (A645) -(0.004593) (A652)  ������4?�=�? 6�� 	�5T     ��# a�3�: �# C��� �3�!G  oJ�] X)�/*)2 �!L��  p�?    ��) �G��?��17 C� �*D �� }: i�      ��()AAA/# �� �#�U)AAA/� ��  (���  p!� (H����: �)�X)�AA/*)2) H?f H��K X��K a#�� ���� �V#���LCi � �L �]�/ ADC Biosledgeledge Ltd.  a�)g$(�� a�*D �� ��C� ~�� W3��  M+�/ C)2�3 8�)g� H��  �*�  ���!�� .!L���� ���/ �� �G9  �� [��12 s  �j5  }: C���@    C� �L  CBU'� H]�# �# ~�� a#�# ���K ��  #�!�� ��()/ # �� !3#�� ��@ ��()/# )Bastam et al., 2013(.  ������6���5����; ��45/ 	�5T  ���!�� ���!�G*��  a�X�� ���� n�/� �� }3*�# 8� a���"?G  )Duboise et al., 1956 (���!�� !L  ���� .�!)�� 1/0    ��  ���� C�*?� i��   �� �#�U)AAA/�  H"J�70%   c+f C�15 �$�� !AAL �!��AA/� �)�J}\AA/  d*$F��!� C� �B� #�*� 3 Y   C)UG Y3 �� }: .!L ���!j(� p�`F3 �# C)UG2 �$�� �� �)�J �$�� Y3 �� C�*?� H�2 �)�J5%  }\AA/ d*$F�5 �$�� !�AA/� �)�J  ��$O Y3�*UJ*AA/C� �#X2� aN �� �� }: .!AAL ��AA/ c�� � p*$'� b9D r*� p*� �# �G485  �y��K �)�*���L.!  ������ �7�� 	�5TV>
� U;       p�!AA)�  �� �" 3   8� W3 �����AAAAP� ��AAG     ���� �    �� C$g */ a*�/V* �:  !L��)Yaniv et al., 1999(.  ����  C��*D k�L  �� }: C)UG # �!)�� �*B�� W3�9� C�*?� ��� ��   ���# �# ��70  �)��AAA/ CD�# C� #���  �!�24    �# ���AAA/ ���!�� �� !�� .�2�� ���K aN H]�#C$g */ WJ�� a� ����    ��!&� (�J�])220 �$��  H��AAAL p
f �)�J2     p*��)� �?AAAgK C�  C2�t �1  C� i�2�$  �?g K    }\/  .!L  C)F3� aN H]�#5  C� C�*?� �� i��   ���K �� }: �!AAL �#�N�# ��#*: ��*AA�� CJ*J H]�# 8*���  �# W)2��()/# .�2�� ���K r��F)/  ��   C� bN a�3�D c�B�� �� }:  �!�5/4    ���� �� �� ���AAA/      �* 9�  a�� � �� �� }: .�2 �� ���K �����fWO�  �� C� ��Q&� !�3N�2�#�� ��*AAA� WJ�� �# >�� X�AAA/  ��$O ��       �� ���?G WJ�� .!��� �K��WO�    �� �#�U)AAA/� ��  W3�*��� CQ�  C�*?� �� i�! �G !��# �3�G:!3#�� C�/�'� �  )CQ���5(  =(A-a)×100/B C�*?� WO� !��#   CQ ��� W3� �# A   C�  WJ��  a� ���?GWO�� a   WJ��  a�  �J�] B �/� M3���N #�*� C�*?� a�.  W��?� XF� 
  ����� �7��*��   �3�) � n�AAAA/� ��    ) }��3 �� C3 X+�  p!D1 ( W3� �#   ��#*/�2 ���*L E$)F� 	*Q/ �@� M3���N?3��: >�� aN H��&)� ���@� X��  C��*D !��# �����e� a�X�� �� �G� ��     Cg3�&� �� H��f �3�)� .#*� ��# ���� !��# Y3 [Q/ �# ) W�(����  p!D5  � �f M3���N ( c  �AAA/� aN �� W3��  C��*D !��#) ���33/30  �B$O �� ��*L ��?�� C� d*��� ( 150 �$��CD�# �� �p*�  ��#*/ �2 �75%  ��L  �# a!� u3 .#*� >��?3��:  �� a�� � ��&�&'�!G#  9� W)U� ���K �# ��� *���!�g � M�� M3�X2� ���� ��*L M�� u3��L� ##� )Farhangi-Abriz and Torabian, 2017; Zhu, 2016 .(        �� J�� 2 �� �� ��@��  W3�)AAA��� *���!� AAAg � M�� M3�X2�  C� �*D C� �# ��� ) #��# �GMa et al., 2017( �� .  ��&�&'�     o]�L  W�� �� �/� �!L  ���@C��*D ��G  !��# ��9� ��� C��*D ���/ cj� �� ��� u3��L �# �39:��@�� H��*� W3�� �� ��*AAL M��) !AAL��Rajabi and Postini, 2005.(  �� ) a���"?G  *J!?f� �2��Ahmadloo et al., 2012 ( �#  M3���N        a��� uAAA/*)� �� �9�  ���: !�)2�3�# #*] ��G  C��*D !��# C� ��/�� r�  ��G�9� ������� �*�� ���# �@ C��*D !��#  W�(���� W3�)���  C)L�#?�� �# ��� !G�L ��  ��?�� �# aN W3�)?  96 .!L �!G��� ���: ���/  ���?�



�@� >��?3��: �9� �� ����*P] Y3Z*J*3X�2 ...  C3��� i*$�  ����2 �9� a��3�  /!$D 11 /���?L 1 / ��j�1401  58  C��*D ��UAA� #*�j� �� �)��� ��@�� >��?3��: ��G��?��� ��  !�)AAL�# M��  �#�� u3��AAL �# �9� W3�)AA��� AA��# !  C��*D    ) �9O�  �AAA/*: !  �9� ���03/98 �� ��?�� �# (    ��#*/�2  ��*L M�� i!� u3��L �# W�J���D a*��*G!�N �AA/!� .) a���"?G  ���AAP��Ansari et al., 2013 (  !�#�  8��X� X��         MG�  ���� ��#�h �9� ��?�� M�:       ���/  !��# M3�X2� ���� �!L ��*L �� �L�� ���@�C��*D��� C`G��� YAAA�] a� W��`?G!AAAL �G.   Y�*�  a���" ?G )Bobak et al,. 2015�@� (       Y� J��D!� AAA/�    #�*� ��^ �#*/�2 ��G�9� �� �� �� c�/�): !�g �!�G  ���� �� W3� �� �#*AA/�2 ��G�9� ��?�� .!�#�# ���K �AA/���C��*D ��U� #*�j� C� �+��.!L ���  ����� <��=*��  �3�)� n�AA/� �� ) }��3�� C3X+� p!D1 	*QAA/ �@� (   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L E$)F�aNC��*D ���AAA/ �����e� a�X�� �� �G Y3 [QAAA/ �# ���       W�(���� CAAAg3�&� �� HAAA��f �3�)� .#*� ��# ���� !AAA��#)  p!D5 c  �AAA/� aN �(���� (   C��*D ���AAA/ W3�� ��� )11/1 �AAB$O �# (150�$�� M�� p*� CAAD�#  ��*AAAL   ��#*/�275%     !L  �!G�� � >��?3��: a!� u3��L  �# . C��*D ���AAA/ W3�)AAA���) ���57/15 a*��*G �� ��?�� �# (  �9� ��#*AA/�2  ��*AAL M�� i!� u3��AAL �#  W�J���D .�2�� ��*AA��2�   ) a���"?GKafi et al., 2010( 8��X�  !� #�  �� M�� ���*AAAL   �� �AAA/  C� �*D ���  AAAMG�  u/*)� a��� C��*D��� M3�X2� �!�: ��� AAA .!  p!D1- o]�L �� �9� ��#*/�2  ��*L M�� ��@�� }��3�� C3X+�C��*D ��G��� �!L c3��: �9� �9O�  �/*: !   Table 1- Analysis of variance for the effect of salt stress and seed deterioration on Germination traits of Pumpkin ����� ���e�  SOV �#��N CD�# Df W�(���� ������  MS C��*D !��#��� Germination percentage C��*D ���/��� Germination rate C��*D �)]�*�"3��� Germination uniformity �
��N�UJN α-amylase C�3� Y�] a�Ch Radical dry weight CK�/ Y�] a�Ch Plumule dry weight ��*L Salt 2 22015** 565.7** 37.5** 4767.2** 0.0008** 0.0002** >��?3��: Priming 5 437.4** 16.9** 2.11** 537.5** 0.00005** 0.00002** ��#*/�2 Ageing 2 5413** 269.2** 28.6** 13280.7** 0.00054** 0.0005** ��*L×>��?3��:  Salt×Priming 10 29.9** 0.23** 0.07** 12.6** 0.0000011** 0.000004** ��*L×��#*/�2  Salt×Ageing 4 2.07** 3.42** 0.65** 122.04** 0.000004** 0.0000011* >��?3��:×��#*/�2  Priming×Ageing 10 0.62** 0.19** 0.07** 16.7** 0.000001ns 0.00000009ns ��*L×��#*/�2×>��?3��:  Salt×Ageing×Priming 20 1.14** 0.24** 0.031* 7.2** 0.000001ns 0.000001ns �Q] Erorr 108 0.12 0.002 1.4 0.09 0.00000007 0.0000001 �����e� I3�t !��# %CV  0.54 0.58 4.3 0.66 2.57 4.36 **  �* ns C� ���� I���� p�?)f� [Q/ �# ���#1% �5% ������O �� a��� �� ���#.!�G#  **, *and ns., significant at 1%, 5% and not significant probability levels, respectively.   
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�� �!�#�  C`���h b9D uAA/*� bN �9� ��h# p
)]� ##��  �3 b9D C� ����N  ��*� �#��� ��J��2��G C��*D �"�J*��)���� �# H]�# �9� C� ����N i�+�� !G�*] !AAAL  C+�)��# �!� a��� r�] CAA�3�Ch �� �9� M3�X2�  �9J ���AA/ C��*D��� MG�  ��) !��3(Sharma et al., 2014 a���"?G  ��*: . )Pouri et al., 2012  �!AAAL M3�X2� �� !�#�# a�AAA�� X�� (  C��*D !AA��#  ���AA/ ���*AAL �!AAL  ��#*AA/�2  ���  #�  �!�: MG�  C��: C`G��� Y�] a� W��`?G.    ��#*/�2 �9AA�  IAAD*�       !AA���AA� �����e�  MG�AA    �AA�J�AA�2   c3X�N��AAG     �YAA�)�J�!AA�G   �AA�J�AA�AAA/ MG�AA  ��AAAA�O     �3�AA?AAA/
: a*�AA/�!�AAg ��: �!�\�J �!AAL �UAA� k*?+� �# C   �� u���� �  C� �*D             !� J*� a�� !� �� MG�  ID *�  �#�  H) F� �� ��� �AA�##�AA� )Khajeh-Hosseini et al., 2003 .(  MAA3�XAA2� C��*D �)]�*�"3  ���/M�� �# a!L X�/  ���F� ��G  E$)        >��?3��: ��?�� �� �#�U)/ � �� �"� ]  ��*L  H��K �� �Q�'� �/� �!L 8��X� )Soltani and Soltani, 2015( ��G�9� .  W3�*�#N a�X�� �!L >��?3��:���  L�# ���V�� ��Ug2  C)      aN �# W��D !AAAAL� �AA��AAA/        �AAAA/� �)AAA���  X� �  �AAG  )Varier et al., 2010.( ����� *?1���L�*��     �9� ��#*/�2 ���*L E$)F� 	*Q/ �@� ?3��:  >��   aN H� �& )� ���@� X��   C� �*D �)]�*�"3 a�X�� �� �G� �� �� n�AAA/�   �3�)�  }��3�� C3X+� )  p!D1  Y3 [QAAA/ �# (       W�(���� CAAAg3�&� �� HAAA��f �3�)� .#*� ��# ���� !AAA��#) p!D5C��*D �)]�*�"3 W3�)��� �/� aN �� � �f (� �� )82/5    �AAB$O �AA� ��*AAAL �# (150    �$��  CAAD�#  p*�  ��#*AA/�275%  .!�N �AA/!� >��?3��: !G�AAL ��?�� �#  c CAA��*D �)]�*�"3 a�X�� W3�� ���)97/0 �AA� ��AA?�� �# (       C�/ �'� ��#*/ �2  ��*L  M�� a!� u3��L   W�J���D.!AAL  a���"?G  *)�(Neto et al., 2004)  !�#�  8��X� MG�AA  �AA$� ��XD� CAA��*D��� �� ��a�*� CAA� MG�AA  ���AA/  a�X�� b9D bN  X�� ���@� �U�� H�AAg��):  �X?/� W�3�:   a*3 ��?�/��G -Cl  +Na �� ��G!�3N�2  �3��?�AAAL*��  Hf���    Y�J*����     Y�J*���N  C��*D��� ��AAg� .#�#  8��X��AA/� �!AAL  !�AA/� �� �9� >��?3��: C C��*D #*�j� I�AAA/ Y�$�AAAg�J�AAA/ !�AAA/�  Y�J���D� ��� C��*D �)]�*�"3 �� a�G��� �9� b*$Q� ���&)/�  ��� L #* )Ansari and Sharifzadeh., 2012���*AAt� �3�)� .( i!K� )Rezvani Aqdam, 2011    �9� >��?3��: C  #�# a�AAA�� (�� �#*/�2 �9� �)]�*�"3 I3�t M3�X2� �����.##�  �O5/P�I-P   �3�)� n�/ � �� ) }��3�� C3X+� p!D1  	*Q/  �@� �(   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L E$)F�aN  !AAA��# Y3 [QAAA/ �# �
��N�UJN �����e� a�X�� �� �G .#*� ��# ����) W�(���� CAAg3�&� �3�)� p!D5 aN ��3*� ( c  �AA/�) �
��N�UJN a�X�� W3��4/5   C)AA/�AA�� i���"��  �B$O �� ��*L �# (���� �2�� C&�K# i����150 �$�� �p*�  ��#*AA/�2 CD�#75%   .!AAL �!G�AA�� �!AA�� c3��: �9�  ) c3X�N W3� a�X�� W3�)���85/66    i���� C)/��� i���"�� ���� �2�� C&�K#    u3��L  �# W�J���D �� �!L  c3��: �9� �# (   .!L �!3# ��#*/�2  ��*L M�� a!�  ����# �f�*� �# _�] �*L ��G ?j� H��*� ��C� �+�� C  �  ��J��2 MG� c3X�N   C� �*D ��G��� ��##�� ��     �� ?AAA/ #�+ 3� C�  a�*�  a*3 �� �AAAL�� �G   �# p
)]�  �� J��2 c3X�N ��G �G  �@� �#     cAAAg�J*��) � MG�  ���]^ ��� � ����   #�  ���AAAAL� �9� )Dkhil and Denden, 2010.(        a���AA"?G  �� �AAQ$ AAA/ )Soltani et al., 2001  �� �9� ��#*AA/�2 �@� �AA/��� �� (         C`G��� Y�2���)G !AAAL�  �G�9� �"�)�Z �3�]^ C�$F� a�X��� �9� ��#*AA/�2 ��# M3�X2� �� !�#�# 8��X� i!��  X�N ��J��23c    �
��N �) �  �UJN ��G   C)2�3 MG�    ��� W3�   C�  �+��    C� �*D !�� MG�   �� �G�9�  ���.##��  8��X� p*$AAA/ Y3�'� %3�� �� >��?3��: �!AAAL C� a�*xJN ��G  c3X�N �)AA��� [AAL��C��*D ��G}U�� M3�X2� %3�� �� ��� c3X�N ��J��2 M3�X2� ID*� �W�J���D [AAL��  W��DG �� �)�  �
��N�UJN) �/� �!L �
��NDai et al., 2007.(  
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�M      }��3 �� C3 X+� �3�) � )  p!D1�� a�AAAA�� (  �@� !G #  �@� X��  >��?3��:  ��#*AA/�2 ���*AAL E$)F� 	*QAA/     �� ��#*/ �2 �# ��*L   ��*L  �# >��?3��: W�� H��&)�   C� 3� Y� ] a� �����e� a�X��    !� �# Y3 [Q/  �# Ch  ��� .#*� ��# ����  ��#*AAA/�2 �# >��?3��: H��&)� ���@�    ��# ���� ��#*/ �2 �# ��*L  �# >��?3��: H��&)� ���@�) W�(���� CAAg3�&� �� HAA��f �3�)� .#*�� p!D3 �� � �f (     ��*AAL �� �AAL�� �X?AA/� H�AAg��): M3�X2� �� �AA/� aN    YAAA�] a� �� �9� ��#*AAA/�2 CD�# M3�X2� W��`?G   .!L  C)/ �  �3�)� W�(���� Cg 3�&� ) p!D4  #�  oF� � (       YAAA�] a� ��!& � �# M3�X2� C�  �+�� �9�  >� �?3��:CAAA�3�C� .!3#�� Ch C� ��AAAg� W�J���D a*��*G C  ��*� >��?3��: �3�AA/CAA�3� YAA�] a� �GM3�X2� �)AA��� �� Ch  .#�# C+�)� �# ��*AAL C� 4AA/�: �# YAA�] a� �# MG� �# MG�   �9� �# �!AAL v�AAP� #�*� a�X�� �# M3�X2� ���]^ #�*�  ) �/� �!L 8��X� ��Ansari et al., 2013 .( C��� �B� H3V# �� !/ � MG�  a�  Y� ]   �# Ch C� 3� �#*AAA/�2 �9�  �9O�  �AAA/*: ! MG�  ��J��2��G  �3��?�L*�� �# �9�  .!L�� ��3�  ��#*/�2 �9� �@�  �y*/ �� c3X�N ��G  ���� #�*� ����   H3!�� #�*� ���]^�� W��D  C� i�2 H��K  �#�U)/ �  �# �3�j� !�J*� C`G�����G �#�� �� ) #��#Sung and Chang, 1993   a���AA"AA?AAG  ��AA: .(  )Perez et al., 1994 (  �*K W�� CQ��� !�#�# a�� �� �9� C����� C`G��� a�aN �� HAA��f ��G �� c�&)AAg�!AAL��  ���AA/ .  C��*D V�� ���  M3�X2� H��*� �� X��  YAAA�] a�  C`G���   �##*�j� C+�)� ���&)/� �� aN!L�� )Farooq et al., 2006 .(  �/� �!L 8��X� �W�J���D ��*��*G p#��� #�+3� %3�� ��  �9� �#  !���� !L� �!���#��� #�*� MG�    Y3X�g �N /� !� �AAAA/�       ��G �)����:  M3�X2� C�  �+�� C� �*D �����##�� )Ghasemi Pirbalouti et al., 2007.(   �@�= 2�1 ��
�M  n�AAA/� �� }��3�� C3X+� �3�)� ) p!D1  	*QAAA/ �@� (     H��&)� �@� X��  >��?3��:  ��#*AAA/�2 ���*AAAL E$)F�     .!3#�� ��# ���� !��# Y3 [Q/ �# ��*L �# >��?3��:   [QAA/ �# ��#*AA/�2 �# ��*AAL H��&)� �@� W��`?G5%  ��   CK�AAA/ YAAA�] a� �����e� a�X��  ���@� .#*� ��# ���� Ch      >��?3��: H� �& )�        C� ��D  CAAA/ H� �& )� �@�  ��#*AAA/�2 �#     �3�)� .#*�� ��# ���� ��#*AAA/�2 �# ��*AAAL �# >��?3��: W�(���� CAAg3�&� �� HAA��f  p!D)4(    �AA/� aN �� � �f     CK�/  Y� ] a� MG�  C� �+�� ��*L  M���� Ch  ##�� �J�f�# W3�  �j�� C� E$)F� ��G��?�� �� �9� >��?3��: �/ !AAL �)AA/�  W3� a���D C� �+��CK�AA/ YAA�] a� C"$�h  C        W3�)� �� .#*� !G�L  ��?�� �� M�� �!L  c3��: �9� �� H� �f C� CD*� �� .#*� W�J���D a*��*G C� d*��� �@�g3�&�W�(���� C  ) p!D3   �!AAL �3�AAg� ���: u3��AAL �# C)2�� ���K �9� (CK�/ !�J*� C� �+�� ��*L M�� �'�Ch�] a� �� �3�G Y .!3#��  a� MG�  �$�CK�/ Y�]�� �� Ch  MG�  a�*�       �*�f �� �L�� �X?/� �@� �3 _�] �# #*D*� bN H�g��):C� bN b9D C  �AAg��# _�] �# �Y?�  �� CAA�3� �$�AA/ �� #!'� #��/ )Akbari Quzhi et al., 2010 .( ���Q$/     ) a���AA"?GSoltani et al., 2008    a� !AA�#�  8��X� (      ��#��� �� ��# M3�X2� ��  C`G��� YAAA�]     .�2�3  MG�  �  !� #�  i
�� W��`?G MG�  a� YAAAA�]    C` G�� � �G ��!��*� C��$� MG�  a�X�� �3�3*: �3�]^ �9� MG�  �3  �3���     H3 !� �  �3�] ^  �3 *:  C� �$ �  #� ��  �# p
)]� c3X�N ��G   Y�)�J�!�G �� ���:  !AAAL�� .  �� a��(AAA�Gq:    C��*D ���� *P ] �����e� �� >��?3��: ��@l� �/ ����  ��  �9� >��?3��: 	*Q/ M3�X2� !�)L�# a��� ���� C`G��� !L�CAAA�3� YAAA�] a� #*�j� ID*�  ChAAA/CK��� Ch  ##�� )GholamiTilehBoni et al., 2012( .   !�U� ���@� W��`?G  C��j� �B$O M&� CQAA/�*� �AA/� W"?� W�J���D �� >��?3��: C��*D �3�g� �# aN     �J*$/ c�g&�  a!L H3*� M3�X2�  ��� �# C`G���!L�� �!�J*� ��G )DaSilva et al., 2005(. 



4�L��*�  !G�Da���"?G     �9� ����2  i*$� C3����3a��  !$D /11 ���?L /1 ��j� /1401 61   p!D2-  M�� ��@�� }��3�� C3X+���*L o]�L �� ��#*/�2  ��G�!L c3��: �9� Y3Z*J*3X�2 �9O�  �/*: !   Table 2- Analysis of variance for the effect of salt stress and seed deterioration on physiological traits of Pumpkin  ����� ���e�  SOV �#��N CD�# Df ������ W�(���� MS H�2�$  a Chlorophyll a H�2�$  b  Chlorophyll b H�2�$  a/b chlorophyll a/b ratio X)�/*)2 photosynthesis ���!�G*��  Carbohydrat !��# WO� H  Seed lipid percentage c3!/ Na+  >��?3��: Priming 5 8.28** 0.4** 7.08** 27.87** 2399351** 13.23** 21502** ��*L Salt 2 0.25** 0.1** 0.14** 1.77** 15226** 1.53** 720.4** ��#*/�2 Ageing 2 1.68** 0.44** 0.005ns 72.8** 2260209** 358.6** 0.05** ��*L×>��?3��:  Salt×Priming 10 0.01** 0.008** 0.03** 0.08** 9917** 0.36** 1281.4** ��*L×��#*/�2  Salt×Ageing 4 0.06** 0.01** 0.07** 0.56** 45623** 0.71** 0.03** >��?3��:×��#*/�2  Priming×Ageing 10 0.004** 0.0004ns 0.037ns 0.08** 4951** 0.11** 0.05** ��*L×��#*/�2×>��?3��:  Salt×Ageing×Priming 20 0.001** 0.0002ns 0.006ns 0.07** 5287** 0.07** 0.05** �Q] Erorr 108 0.0005 0.0002 0.003 0.02 3.92 0.007 0.004 �����e� I3�t !��# %CV  1.7 2.47 2.52 3.6 0.24 0.52 0.2 **  * � ns C� ���� I���� p�?)f� [Q/ �# ���#1% �5% ������O �� a��� �� ���#.!�G#  **, *and ns., significant at 1%, 5% and not significant probability levels, respectively.    U5
��;a  n�AA/� ��  �3�)�) }��3�� C3X+� p!D2 	*QAA/ �@� (  E$)F�   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L aN H�2�$  �����e� a�X�� �� �Ga  !AAA��# Y3 [QAAA/ �# ) W�(���� CAAg3�&� �� HAA��f �3�)� .#*� ��# ����p!D 5 ( C� �+�� ��#*AAA/�2  ��*AAAL M�� p�?�� #�  oFAAA�����!�� H�2�$  a�X�� MG�   �!AAL  !3#�� �!AAL ����   � ��*AAAL M�� �� �AAAL��  MG�  .#*� ��#*AAA/�2 �� M� c   H� 2�$  a�X�� W3��a )6/0 �$�� (�� a� i���� i��   �B$O �� ��*L  �#150 �$��  ��#*/ �2 CD�#  p*�75%      H�2�$  a�X�� W3�)��� .!L �!G��� �!�� c3��: �9� �#a )877/1 �$��   M�� a!�  u3��AAAL �# (�� a� i���� i��         G �AA� >AA��?3��: �# �9AA� ��#*AAA/�2  ��*AAAL  a*��*  ��*)'� MG�  ��*AAAL M�� �# .!AAAL �!3# W3!���\AAA/�   C�  H� 2�$      �@� �# �
�2�$  c3X�N �� J�� 2 M3�X2� H� J#     �� W$���  !� AAA/� Y3 X�AAAg�N a*��*G M3�X2�   !AAAAL��  )Redy and Vora, 2005  �# �$�2�$  ��*)'� MG�  .(  M�� u3��L      M3�X2� �� �L �� �!L  �3�g � ���: !���� �3�G    � I3 �F� �� �AAA/�X�(�� W3     aN X)�AAA/ MG�  �3  �G  �G  CAA�              c3 X� N �AA�J �AA�2  �# p
) ] � �AA$�  ��  �AAG  !AAAAL�AA� )AhmadiMousavi, 2007 �� .(       CAA+�)� W��h a�*�   ����       !� J*� C�  d*��� �M�� �@� �# H� 2�$  a�X�� MG�  #�  p�"3#��       ���� C  �AAA/� p*$AAA/ �# aq�AAAg � #��N ��G      �� H� 2�$  C3 X+�  a*�AAA/�!� AAAg ��:  ���  .#*AAAL� #



�@� >��?3��: �9� �� ����*P] Y3Z*J*3X�2 ...  C3��� i*$�  ����2 �9� a��3�  /!$D 11 /���?L 1 / ��j�1401  62  C� W3!���\AAA/�i�&� !�3N�2 Y3 a�*�� u3��AAAL �# ���AAA/   �)��!�g � �)�N ��J��2 M3�X2� ��  �/� �#*?� H?� M��    a*�/�!�g ��: MG�  ID*� �G!�y*����  �?+�  p*$/    �J*$AA/ ��AA�O �� �)AA��� �s�Uf I�AA/  �!AAL �G!�\�J�X�(��      �!L  H�2�$  cg �J*����  �� ����  �X)�/ *)2 ��G) �/�Sultana et al., 1999.(   U5
��;b   n�AA/� ��}��3�� C3X+� �3�)� ) p!D2 	*QAA/ �@� (   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L E$)F�  a�X�� �� ��#*AAA/�2 �# ��*AAAL  ��*AAAL �# >��?3��: H�2�$  �����e�b  .#*� ��# ���� !AAA��# Y3 [QAAA/ �# �#  �# >AA��?3��: HAA��AA&)� �@� CAA  �J�AAf  ��#*AAA/�2 �3�)� .#*�� ��# ���� ��#*AAA/�2 �# ��*AAAL �# >��?3��:   ) W�(���� Cg 3�&� �� H� �f p!D3  �� �/ � aN �� � �f (      H�2�$  a�X�� �� ��#*/ �2  ��*L  M�� W)2�� �!Lb �� %��Q�  !AAL C)AA/�  �3�)� W�(���� CAAg3�&� )D p!4 ( : ��G!)� �3�/ �� M�� W3!���\/� a*��*G �� >��?3��:� M   .#�# M3�X2� �� �X3�(�� W3� a�X�� ��? �� ��*AAAL M3�X2�      ��*AAAL C  ��h �#��# �: �# �� ~�� H� 2�$  I3 �F�        HA�2�$  �!A��  IA3�F� c3X�N �A�J�A�2 M3�X2� �A��A�     H� �AAAAL �AAAA/
:�$  �# �����e� #�+ 3�  (�
�2�$ )   C�   ��!�  �hcG    �� �� ��� a�? )]�AAAA/ W)F3� #*AAAL )Chaparzadeh and Zarandi Miandoab, 2011( .C� �*� �$  MG�  a�X��  �# H�2�$ �9� ��#*AA/�2 p
] 3 �" cj� ��o]�AAAL W3��p*$AAA/ �# ���: o�FAAA�� ��G ��G ) �AA/� �G���Hukmani and Tripath, 1994 8��X� .(     c)g�/ �# p
)]� #�+3� ���� M�� �/� �!L3X�N ��G �? �!���AA���2C�*� ��� aq�AAg � p��2 ��G ##��W3� C   ���  ���h a*�AA/�!�AAg ��: M3�X2� C� �+���#  �3�AA�O ��G         I3 �F� W��`?G  �J*$AAA/ ��AAA�O C�  ���AAAg] C+ �)�C��!(���� �G) ##��Masoumi et al., 2010(. n�AA/� �� ���J�Q� a���"?G  �*(�*AA/ )Sevengor et al., 2011 (      C�  >� �?3��: u3��AAAL �# H� 2�$  ��*)'�   J�� 2 H� J#  ��  �N �V��c3X       �B 2�' � �)��!� AAAg � �)�N ��G  ��  �!AAAL �� ����*$D ~�� H�2�$  I3�F�.#*L � CD*� �� C"�3� C  C� *�      !� ���  aq�AAAg � p�� 2 ��G 2O2H ��    ID *� !� ��*� H�2�$  I3�F�W��N �$: �!�*AAL �G�� �G�� �� !���*� p�AAP I3�F�  �
�2�$  ��J��2 �� ���� �/
:�$  W�x��: C�*L H�2�$ ) !�Baatour et al., 2009(.  p!D3-  ��U� �� ��*L M��  �9� ��#*/�2 M�� E$)F� 	*Q/ �@� W�(���� Cg3�&�Y3Z*J*3X�2 �9O�  �/*: !   Table 3- Effect of different levels of seed deterioration and salt stress on physiological traits of pumpkin ��*L Salt ��#*/�2 Ageing C�3� Y�] a�(i��) Ch  Dry Weight of radical  (g) CK�/ Y�] a�(i��) Ch  Dry Weight of plumule  (g)  H�2�$ b �$��) a� i���� i����(  Chlorophyll b (mg. g-1FW)  H�2�$  ��g�a/b Chlorophyll ratio a/b !G�L Non-Salt 0 0.0167a 0.018a 0.773a 2.41b 85% 0.0136b 0.016a 0.707bc 2.45b 75% 0.0115c 0.013c 0.645de 2.52a 75 �$��p*�  75 Mmol 0 0.0146b 0.014b 0.754ab 2.19c 85% 0.0109c 0.013bc 0.621e 2.25c 75% 0.0077e 0.008e 0.563f 2.22c 150 �$��p*�  150 Mmol  0 0.0098d 0.0112c 0.666cd 1.81d 85% 0.0061f 0.01d 0.515f 1.76d 75% 0.0029g 0.005f 0.443g 1.68e **  * � ns ���� I���� C� p�?)f� [Q/ �# ���#1% �5% ������O �� a��� �� ���#.!�G#  **, *and ns., significant at 1%, 5% and not significant probability levels, respectively.  



4�L��*�  !G�Da���"?G     �9� ����2  i*$� C3����3a��  !$D /11 ���?L /1 ��j� /1401 63   p!D4-  �� ��*L M��  >��?3��: E$)F� ��G��?�� �@� W�(���� Cg3�&�Y3Z*J*3X�2 ��U� �9O�  �/*: !  ����  Table 4- Effect of different levels of salt stress and priming on physiological traits of pumpkin ��*L Salt >��?3��: Priming C�3� Y�] a�(i��) Ch  Dry Weight of radical (g) CK�/ Y�] a�(i��) Ch  Dry Weight of plumule  (g)  H�2�$ b �$��)(�� a� i���� i��  Chlorophyll b  (mg. g-1FW)  H�2�$  ��g�a/b Chlorophyll ratio a/b !G�L Non-Salt !G�L Non-P 0.0162f 0.016a 0.7433de 2.52a >��?3��:�!�G Hydro-Priming 0.0164i 0.0159a 0.76bcde 2.46a W�J���D Gibberlline 0.0174a 0.01657a 0.78bc 2.377b GR24 0.0171b 0.01653a 0/75cde 2.48a W3�*:*���N H3X�� BanzylAminopurine 0.0166d 0.0161a 0.783b 2.375b W3!���\/� Spermidin 0.0168c 0.0163a 0.823a 2.28cd 75 �$��p*�  75 Mmol !G�L Non-P 0.0121j 0.0121bcd 0.636g 2.37bc >��?3��:�!�G Hydro-Priming 0.0142h 0.013bc 0.68f 2.24de W�J���D Gibberlline 0.0126i 0.0157a 0.76bcde 2.16e GR24 0.0159g 0.0147ab 0.73e 2.19e W3�*:*���N H3X�� BanzylAminopurine 0.016fg 0.0126bcd 0.77bcd 2.24de W3!���\/� Spermidin 0.0166cd 0.0141ab 0.816a 2.17e 150 �$��p*�  150 Mmol !G�L Non-P 0.0071o 0.009e 0.57l 1.89f >��?3��:�!�G Hydro-Priming 0.0091m 0.0099de 0.603h 1.85fg W�J���D Gibberlline 0.0076n 0.0121bcd 0.69f 1.8fgh GR24 0.0108l 0.0102de 0.646g 1.81fgh W3�*:*���N H3X�� BanzylAminopurine 0.0115k 0.0092e 0.743de 1.78gh W3!���\/� Spermidin 0.0126i 0.0105cde 0.77bcd 1.75h   U5
��; <YE�a/b  n�AA/� �� }��3�� C3X+� �3�)� ) p!D2 	*QAA/ �@� (   aN W�� H��&)� ���@� X��  >��?3��:  ��*AAAL E$)F� G �      ��#*/�2 �# ��*L H��&)� �@� X��  !��# Y3 [Q/ �# [QAA/ �#5%  ���#*AA/�2 �@� ��� .#*� ��# ���� �����e� ��  W�� HAA��AA&)� �@�  ��#*AAA/�2 �� >AA��?3��: HAA��AA&)� �@� H��f �3�)� .#*�� ��# ���� ��#*/�2  ��*L �>��?3��:) W�(���� CAAg3�&� �� p!D3  ��AAg� �AA/� aN �� � �f (  HAA�2�$ a/b   �AA�� ��AA2�AA3 MG�AA  ��*AAAL M�� �AA'�C`G����# 2 �9� �� H��f ��G   !G�L u�'� �# C  �#*/�        �)� �� ��#*/ �2 CD�# M3�X2� �� ���g � W3� !�)L �# ���K     Y?� �B$O �� �!AAAL� u�'� �# .!AAAL75 �$�� W3� p*�      �3�j� �#  �L �# �)��@ !�� ��#*/ �2 M3�X2� �� ��g �  �B$O �� ��*L M�� �#150�$��  H�2�$  ��g� p*�a/b  a��� W3� �# .�2�3 MG� n�AA/� �� &� �3�)�(���� CAAg3�W� )  p!D4(           I� AAA/ E$)F� ��G ��? �� ��  �9�  >� �?3��: H�2�$  ��AAAg� �� !3#�� a/b .!��3 MG�  �!�N �AAA/!� c    W3!���\AAA/� ��?�� C� d*��� X�� ��AAAg� W3� a�X�� W3��



�@� >��?3��: �9� �� ����*P] Y3Z*J*3X�2 ...  C3��� i*$�  ����2 �9� a��3�  /!$D 11 /���?L 1 / ��j�1401  64   .#*� ��B� a�AAG�AA�� �� ���AA�AAAg� �#Triticum aestivum )Bahari et al., 2013 �(Ocmium basilicum )Golpayegani and Gholami-Tilebeni, 2011(  
Nicotian rustica )Hajiboland et al., 2012  MG�A  (  C��!(�� ��*)'�  X)�/*)2H�2�$ ) �X)�/*)2 ��G��Ga� b   H�2�$  ��AAg� b/a(  8��X� ��*AAL M�� ��� ��   �/ � �!L. u�'� �#M�� ��GC� � ��     �)� �� ��/ �g f H�J# H�2�$  a  MG�  �M�� C�H�2�$  ��*)'� a  �)��� �� b ) �/�Jaleel et al., 2009.�/� M3���N �3�)� !3*� C  (  4?�=�?   n�AA/� ��}��3�� C3X+� �3�)� ) p!D2 	*QAA/ �@� (   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L E$)F�aN W��      ��# ���� !� �# Y3 [Q/  �# X)�/ *)2 a�X�� �� �G �� HAA��f �3�)� .#*�) W�(���� CAAg3�&� p!D5 �� � �f ( �9O�  �AA/*: !  C� �!AAL p�?�� M�� # �G �AA/� aN      �W�� W3� �# !3#�� aN X)�AAA/*)2 �!AAAL MG�  C�  �+��  �� M�� �9� ��#*AA/�2 �� �AAL�� X)�AA/*)2 �!AAL MG�     c  .#*� �!G�AAA�� H��K ��*AAAL M�� �!AAAL a�X�� W3��  ) X)�/*)295/1   �)� �# W��  !�g � �# p*��"������  �#             �B $O ��  M�� u3��AAAL �#  !G �AAAAL �9�  �# (C� ��@150�$�� CD�# �� ��#*AA/�2  p*�75% ���!�� .!AAL ���� ) X)�AA/*)2 a�X�� W3�)AA���9/5  W��  !�AAg � �# p*��"��     �#  �Q�'� M�� a!� u3��AAAL �# (C���@ �# ���� �)� �#   .!AL �!3# W3!���\A/� �� �!AL c3��: �9� �# C  �$��*� �� �  �� X)�/*)2 MG�  C� �+�� ��*L  M�� ��� ##�� a�*�       �3�!G MG�  C� C�����   p
)]� �W��  b9D MG�  �  H"L �# p
)]� ��X)�/*)2 ��2�s �#�$  ����  ��/
:  ���!AA3�AA:�AA�}"$\? ��AAG  IAA3�F� �CAA��!AA(�� ���x��:     ��  ���e�  MG�   �H� 2�$    #�  ���AAAAL� �G !� y*�� )Ashraf and McNeielly, 2004   a�G �� � �# �W��`?G .(  �AA�J�AA�2 �� ����*$D �AA��AA� ��*AAAL M�� �J�AA�PSII �� C� �##�� 8��X� �� �]�� �# C  ��*�    MG�  �$� �G    ��J��2PSII        �D��] !��� �3�!D ���*AAAL C� M� � �#      �!AA�AA)AA\AA: �AA$AA:Da23    �AAAAA/� �!AAAAAL a�*AA�AA�  )Sudhir and Murthy, 2004 �� .(�2N �� �# C  �3�G!�3  C� ��#*/�2�� k*K�� #!�*�:C� a�*�   )AAAA/# I3�F� ��( H�2�$  ��(?�h MG�   �/
:�$  C3X+� ��X)�/*)2#�  ���L� )Hörtensteiner and Feller, 2002(. M�� ��G  �)g3� ��O MG�  ����  I3�F�  X)�/  c3X�N��  *"g�  CAA�IAAD*AA� aN �AA�AA�   �AA� XAA)AA�AAAA/*AA)AA2 MAAG�AA ##�AA�   )Ono et al., 2014.( W��N �$: ���: !t ���@� ���] C� �G    ��!��  ���]  �)��!�AAg � �)�N ��AA��] �� �AAL�� C           �AAAA/� �!AAAAL C) ]�� AAAL ��*] C�  ��AAAA/� aN !� AAA/�  )Singh Gill and Tuteja, 2010  CAA)U� (  ��    �$: #*AAAL W��N    �� 3� !L � !���� Y3Z*J*3X�2 ��G!�3N�2 �]�� �G   �AA�J �AA�2              ��  YAA3�' �  �� �X) � AAAA/*) 2  ��AAG    !AA��  )Chattopadayay et al., 2002 .(�� �B� C�  W3!���\/� !/� c3X�N �?G��2 M3�X2� %3�� �� M�� u3��L  �## �@�� ��G  �         �� ����*$D ��  W��`?G ��!� � X)�AAA/*)2 ��( )AAA/# �� J�� 2   �X3�(�� ��)]�AAA/ I3�F�     a���D C�  �+�� �X)�AAA/*�2 ��G�� X)�/*)2 �!L M3�X2� �)f �3  MG� .##��  6���5����; ��45/  �AA/� ��n }��3�� C3X+� �3�)� ) p!D2 	*QAA/ �@� (   H��&)� ���@� X��  >��?3��:  ��#*/�2 ���*L E$)F�aN    !� �# Y3 [Q/  �# ���!�G*��  �����e� a�X�� �� �G   a�X�� �� ��*L M��  �9� ��#*/�2 ��@�� .#*� ��# ����    C�  �#*� �(3!? G }"� ���!� G*��    ��*AAAL C  ��*�   M3�X2� C� �+�� ��G!�K a�X�� MG�  C� �+�� ��#*/�2 �� p*$'�) W�(���� CAAg3�&� �� HAA��f �3�)� .##��!D p 5 c  �/� aN �� � �f () ���!�G*��  a�X�� W3��3/354   ���*AAL M�� i!� u3��AAL �# (�� a� i�� �� p*��"��    �9� ��#*AAA/�2 CD�#75%      >��?3��: !G�AAAL �9� �#    �  a�X�� W3�)AAA��� .!3#�� �!G�AAA�� ) ���!�G*�7/1292   �AAB$O �AA� ��*AAAL �# (�� a� i�� �� p*��"��150    �$��          �!AAAAL ��AA?�� ��#*AAA/�2 !AAG�AAAAL �9AA�  p*�  �� >��?3��:�!�G ��AAAG�AC� p*$'� ��G!�K .!L �!�� a�*  



4�L��*�  !G�Da���"?G     �9� ����2  i*$� C3����3a��  !$D /11 ���?L /1 ��j� /1401 65   p!D5- C��*D ��U� W�(���� Cg3�&��!L c3��: �9� Y3Z*J*3X�2  ��� ��#*/�2  ��*L M�� �'� �9O�  �/*: !   Table 5- Means of germination and physiological traits of primed seed of Pumpkin affected by salt stress and seed aging  ��*L Salt >��?3��: Priming ��#*/�2 Ageing C��*D !��#(!��#) ��� Germination percentage (%)  ���/C��*D(�� �# �9�) ��� Germination rate (Seeds per day) C��*D �)]�*�"3��� Germination uniformity �
��N�UJN (�� �2�� C&�K# �# i�� �� C)/��� i���"��) Alpha-Amylase (µg.g-1 .min-1 FW)  H�2�$ a  �$��)(�� a� i���� i�� Chlorophyll a (mg. g-1 FW) X)�/*)2  ���� �)� �� W��  !�g � �# p*��"��) (C���@ �� Photosynthesis (µMCo2 .mm-1 . s-1 ) ���!�G*��  (Y�] a� i�� �� p*� �"��) Carbohydrat (µm. g-1 DW) H  WO� !��# Seed lipid percentage c3!/ �$��)(Y�] a� i�� �� i�� Na+ (mg. g-1 DW) !G�L Non-Salt  !G�L Non-P 0 92.3±0.2 13.07±0.21 1.4±0.02 66.2±0.37 1.87±0.01 5.76±0.03 761.8±3.6 18.73±0.09 13.35±0.3 85% 83.4±0.2 9.88±0.01 1.90±0.02 49.86±0.32 1.647±0.02 4.62±0.04 539.3±1.9 17.51±0.05 13.45±0.02 75% 71.53±0.15 8.31±0.02 2.6±0.03 33.5±0.36 1.543±0.03 2.94±0.54 354.3±2.1 13.72±0.03 12.94±0.05 >��?3��:�!�G Hydro-Priming 0 94.46±0.15 13.6±0.1 1.35±0.03 66.23±0.3 1.87±0.01 5.78±0.02 797.9±2.3 18.82±0.05 11.66±0.05 85% 84.4±0.1 10.25±0.02 1.88±0.01 54.5±0.2 1.69±0.01 4.75±0.04 742±3.4 17.64±0.03 11.77±0.04 75% 75.03±0.15 8.69±0.02 2.51±0.03 39.6±0.47 1.58±0.01 3.65±0.02 513.1±3.6 14.06±0.09 11.48±0.07 W�J���D Gibberlline 0 98.03±0.20 15.57±0.02 0.97±0.02 66.58±0.27 1.87±0.02 5.79±0.02 788.8±1.4 19.13±0.05 12.5±0.03 85% 89.5±0.21 12.23±0.01 1.53±0.01 62.16±0.21 1.757±0.01 4.93±0.02 707±4.6 18.45±0.09 12.5±0.06 75% 78.33±0.24 10.8±0.01 1.96±0.02 46.39±0.52 1.677±0.02 3.94±0.14 483.3±4.2 14.93±0.07 12.75±0.03 GR24 0 95.93±0.27 14.47±0.02 1.24±0.02 66.36±0.16 1.857±0.01 5.78±0.02 776.4±2.1 19.21±0.04 10.07±0.06 85% 87.6±0.23 11.32±0.02 1.77±0.04 52.45±0.25 1.727±0.02 4.67±0.03 651.6±0.9 18.61±0.03 10.18±0.03 75% 77.26±0.15 9.6±0.02 2.10±0.03 36.23±0.26 1.617±0.02 3.75±0.62 447.8±3.1 15.21±0.07 9.97±0.07 W3�*:*���N H3X�� BanzylAminopurine 0 95.03±0.2 14.03±0.14 1.31±0.03 66.33±0.16 1.863±0.03 5.8±0.02 772.7±2.8 18.98±0.14 9.17±0.04 85% 85.13±0.2 10.48±0.03 1.72±0.14 61.27±0.43 1.79±0.03 5.39±0.04 621.9±2.6 18.23±0.04 9.18±0.02 75% 75.76±0.15 9.06±0.04 2.31±0.06 44.14±0.21 1.74±0.02 4.24±0.03 412±1.5 14.63±0.09 9.25±0.03 W3!���\/� Spermidin 0 97.3±0.2 15.3±0.03 1.04±0.07 66.23±0.36 1.877±0.01 5.9±0.03 768.2±3 18.94±0.03 10.85±0.01 85% 86.5±0.17 11.9±0.06 1.68±0.04 57.6±0.1 1.827±0.03 5.66±0.03 572.7±1.5 17.96±0.03 10.66±0.04 75% 76.43±0.05 10.21±0.08 2.04±0.04 41.85±0.48 1.79±0.01 4.57±0.04 382±2.4 14.27±0.06 11.06±0.08 75 �$��p*� 75 Mmol !G�L Non-P 0 69.9±0.32 7.29±0.04 3.24±0.02 55.33±0.44 1.5±0.01 5.27±0.07 985.66±1.52 18.87±0.07 44.23±0.06 85% 60.43±0.3 5.91±0.04 4.06±0.09 36.74±0.42 1.24±0.01 4.08±0.04 761.66±0.57 17.57±0.04 44.36±0.06 75% 49.44±0.25 3.41±0.02 4.98±0.01 17.34±0.22 1.08±0.02 2.53±0.11 574±1 13.65±0.07 44.25±0.08 >��?3��:�!�G Hydro-Priming 0 70.6±0.2 7.72±0.03 3.13±0.02 59.71±0.8 1.52±0.01 5.38±0.03 1023±0.98 18.9±0.06 49.23±0.04 85% 62.4±0.32 6.21±0.03 3.86±0.04 43.28±0.35 1.28±0.01 4.14±0.1 800.66±1.15 17.59±0.06 49.41±0.09 75% 50.13±0.4 3.66±0.03 4.74±0.03 24.28±0.27 1.13±0.01 2.64±0.03 613.66±1.52 13.71±0.12 49.51±0.03 W�J���D Gibberlline 0 83.2±0.26 10.61±0.04 2.67±0.04 66.4±0.27 1.65±0.005 5.72±0.02 1014±2 19.15±0.11 23.36±0.05 85% 74.07±0.3 7.11±0.03 3.19±0.05 52.72±0.34 1.41±0.01 4.51±0.04 789±1.1 17.86±0.12 23.47±0.03 75% 63.7±0.26 5.06±0.06 3.99±0.09 34.08±0.22 1.27±0.02 3.06±0.07 598.33±1.11 13.81±0.04 23.57±0.04 GR24 0 71.33±0.15 8.25±0.04 2.97±0.03 56.76±0.4 1.6±0.02 5.07±0.53 1000.66±1.53 19.24±0.05 47.35±0.07 85% 63.86±0.3 6.34±0.03 3.61±0.07 39.55±0.4 1.37±0.01 4.23±0.02 772.66±1.51 17.51±0.08 47.14±0.06 75% 51.86±0.45 3.88±0.04 4.67±0.04 20.43±0.18 1.22±0.02 2.76±0.06 584±1 14.2±0.12 47.54±0.02 W3�*:*���N H3X�� BanzylAminopurine 0 79.56±0.3 9.56±0.04 2.72±0.03 63.07±0.11 1.73±0.02 5.75±0.03 998.33±1.5 18.96±0.18 47.18±0.11 85% 69.73±0.41 6.71±0.13 3.26±0.04 47.66±0.25 1.48±0.05 4.54±0.03 770.67±1.52 18.13±0.16 47.12±0.02 75% 59.64±0.25 4.35±0.2 4.12±0.02 29.53±0.34 1.34±0.01 3.07±0.11 581±0.98 14.47±0.23 47. 3±0.06 W3!���\/� Spermidin 0 75.3±0.55 9.13±0.02 2.86±0.04 61.8±0.3 1.77±0.01 5.83±0.03 993±1.97 19.26±0.05 23.32±0.13 85% 67.26±0.28 6.58±0.03 3.42±0.03 45.85±0.38 1.55±0.01 4.71±0.05 768±1.2 18.06±0.05 23.41±0.12 75% 54.73±0.15 4.12±0.03 4.45±0.03 27.61±0.26 1.42±0.01 3.26±0.11 576±2 14.55±0.07 23.34±0.08 



�@� >��?3��: �9� �� ����*P] Y3Z*J*3X�2 ...  C3��� i*$�  ����2 �9� a��3�  /!$D 11 /���?L 1 / ��j�1401  66   C��#� p!D5  Table 5- Continued ��*L Salt >��?3��: Priming ��#*/�2 Ageing C��*D !��#(!��#) ��� Germination percentage (%) C��*D ���/(�� �# �9�) ��� Germination rate (Seeds per day) C��*D �)]�*�"3��� Germination uniformity �
��N�UJN (�� �2�� C&�K# �# i�� �� C)/��� i���"��) Alpha-Amylase (µg.g-1 .min-1 FW)  H�2�$ a  �$��)(�� a� i���� i�� Chlorophyll a (mg. g-1 FW) X)�/*)2 (C���@ �� ���� �)� �� W��  !�g � �# p*��"��) Photosynthesis (µMCo2 .mm-1 . s-1 ) ���!�G*��   a� i�� �� p*� �"��)(Y�] Carbohydrat (µm. g-1 DW) H  WO� !��# Seed lipid percentage c3!/ �$��)(Y�] a� i�� �� i�� Na+ (mg. g-1 DW) 150 �$��p*� 150 Mmol  !G�L Non-P 0 49.53±0.11 5.33±0.04 3.78±0.05 36.16±0.3 1.07±0.02 4.43±0.08 1255.34±1.54 18.23±0.03 64.26±0.06 85% 40.76±0.94 3.59±0.03 4.99±0.09 19.08±0.27 0.78±0.02 3.33±0.08 1024.66±1.5 16.85±0.11 64.24±0.03 75% 30.33±0.25 1.11±0.01 5.82±0.02 5.4±0.29 0.6±0.02 1.95±0.03 830±2 12.66±0.08 64.32±0.05 >��?3��:�!�G Hydro-Priming 0 50.8±0.36 5.62±0.04 3.66±0.05 41.65±0.31 1.12±0.01 4.45±0.08 1292.7±1.49 18.27±0.08 57.16±0.07 85% 42.8±0.37 3.8±0.05 4.6±0.04 23.96±0.31 0.83±0.02 3.02±0.67 1063±0.98 16.94±0.03 57.1±0.13 75% 31±0.45 1.43±0.02 5.63±0.09 9.46±0.29 0.65±0.02 2.07±0.09 866.1±1.2 13.07±0.05 56.95±0.05 W�J���D Gibberlline 0 61.86±0.3 6.92±0.03 3.38±0.04 52.63±0.33 1.24±0.01 4.67±0.11 1284.67±1.55 18.34±0.02 60.1±0.06 85% 53.73±0.35 5.05±0.036 3.63±0.03 37.03±0.29 0.95±0.02 3.63±0.21 1054±1.13 17.08±0.05 60.23±0.06 75% 41.7±0.55 3.37±0.035 4.83±0.05 19±0.39 0.81±0.01 2.35±0.03 585±1.11 13.07±0.06 60.31±0.05 GR24 0 53.06±0.35 5.77±0.12 3.06±0.03 38.42±0.21 1.17±0.02 4.57±0.11 1270±2.1 18.55±0.06 30.66±0.07 85% 44.46±0.25 4.22±0.03 4.83±0.05 20.51±0.31 0.87±0.02 3.42±0.08 1037.34±1.15 17.36±0.04 30.83±0.01 75% 32.73±0.25 2.19±0.04 3.6±0.03 7.63±0.2 0.74±0.03 2.13±0.06 840.66±1.16 13.28±0.08 30.89±0.04 W3�*:*���N H3X�� BanzylAminopurine 0 58.43±0.35 6.28±0.54 3.41±0.04 48.7±0.22 1.32±0.02 4.68±0.06 1268±1.99 18.44±0.04 32.53±0.09 85% 49.5±0.34 4.53±0.56 3.92±0.03 33.12±0.23 1.06±0.04 3.68±0.07 1035±2.13 17.12±0.02 32.53±0.13 75% 37.9±0.4 2.57±0.54 4.97±0.05 14.94±0.27 0.88±0.05 2.4±0.09 834.34±1.53 13.18±0.06 32.54±0.03 W3!���\/� Spermidin 0 56.33±0.35 5.79±0.56 3.54±0.03 44.98±45 1.35±0.03 4.77±0.06 1261±1.52 18.66±0.06 54.59±0.03 85% 47.76±0.25 4.08±0.52 4.13±0.03 28.36±0.18 1.08±0.05 3.8±0.01 1030.33±2.51 17.36±0.04 54.73±0.03 75% 35.63±0.3 2.17±0.54 5.22±0.04 11.37±0.4 0.93±0.04 2.5±0.08 830±2.44 13.56±0.02 54.72±0.07   �AA�J*?AAA/�        ��AAG�@� a#�  ���] ���� ��AA���AAAA/ ��AAG  +3� �X?/�AA� M�� u3��L �# �!L #�AAg� ��@�AA# �3�X�!���    �� p*$'� ��G !� K W��`?G   C�  !� ��*�p*"J*� a�*��  ��G ��
� C"�AAAL �# >��J��(�AAA/ H?� M�� �'� ���� �G# ) !�� Azuma et al., 2010.(  a���"?G  �y�!�AAAL �3�)� )Sheidaei et al., 2016(  ��V*� ���#����� �� #�# a�� �  C�  C)/�  �9� ��U�  �� �!� �� ��#*/�2 �3�!�3  !�� �9� W�x��:  p*$'� ��G!�K a�X��  �9� ��#*AAA/�2 W��    ��#*/ �2  ���: M3�X2� ��  #��# #*D �/ *"�� CQ����� �9� aN a�X���� C)/�  �G#*L.  C  �����e� W3� �� �]��  �� m� >��?3��: ��     M3�X2� ��G�AAA�O c���� H��AAAL !G# �3�3*:  W�x��: X)�/    !�)gG ���x��:  �!�K �3�]^ �)��� )Bittencourt et al., 2005.(       �AA��AA� �9AA� >AA��?3��: ��?AA/ ���@� MG�   ��*AAL C� ���� ������AA/ M3�X2� �L  �# ��*3 �� ��*L  u3� C� C  #*L�V�� �!�?��*� H�J# � c�/�): b9D M3�X2� �c3!/ b9D MG�  ��X?/� H3!�����!�G*��  X)�AA/ M3�X2� a�G��� C� ��AAg� p*$'� ��G ) �/� ��*L u3��L �# !G�LSivritepe et al., 2005(.  
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� U;    !AAA��#WO�       M�� k�AAAL ��  M3�� �N W3� �# H        ��*L  M�� W)2�� �!L  �� }\/   M3�X2� �!)�� ��*L �#*AAA/�2 �9� �# C  �J�f �# .�2�� #*] C� �JX� !��      !� �#  ��#*/ �2 CD�# W�� �/ *"�� CQ���WO�   H  �� �B� �� .�AAAL�# #*D    }��3�� C3X+� �3�)� )  p!D2 (   �#*AA/�2 ���*AAL E$)F� 	*QAA/ �@� !AAL oFAA��  �              aN W�� M�"?G�� X��  >AA��?3��:       �����e� a�X�� �� �AAG  !AA��#WO�   �3�)� .#*� ��# ���� !AA��# Y3 [QAA/ �#) W�(���� CAAg3�&� �� HAA��f p!D5 �AA/� aN �� � �f ( c  !AA��# W3��WO� ) �9O�  �AA/*: ! 66/12 �# (  ��#*AAA/�2 M�� �'� !G�AAAL �9�75%  .!AAAL �!G�AAA��    !��# W3�)���WO� ) H 21/21  ��*L M�� u3��L �# (  �B$O ��150      !G�L [Q/ �# ��#*/�2 ��?��  p*� �$��M�: �# W��`?G .!�N �AA/!� W3!���\AA/� a*��*G �� ��?��  8��X�  �AAAA/� �!AAAAL     M�� M3�X2� �AA�    �Q�'� ��AAG � o]�AAL���]^ #�*� v�AAP� C� d*��� ��G MG�  �9� �� ��  ) !��3Mohammadi, 2013   �!AAAL i�+�� �AAA/��� �# .( M3�X2� �� aX2� ���#����� a��� M3�X2� �� !AAAL oFAAA��   CAg� X3� i�O#� ��!AL#��N b�h ��G!�A/�1 C� �G��� ��G �� �+�� �J*$/ ��� M3�X2�) #*LSveinsdottir, 2009(. M�: �@�   #�# a�� � M�� u3��L  �'� �9� E$)F� ��G��?��     v�P � M3�X2� I�/  >��?3��: �� �#�U)/ � �]^ #�*��� �� �� �9�AAL���]^ #�*� v�AAP� M3�X2� .#*?�� �9� �# ��� �     �AAA/� �!AAAL 8��X� ���� W3!�h �!AAAL )Ansari and SharifZadeh 2012; Sheykhbaglou et al., 2014 �# .(   �� �B� C� W��h �!L  i�+�� �/��� C+�)�  � u3��L  !/� M�      �9�  WO� a�X�� a#�*F� �AAAA/#  �3�] ^ _�'� ����   O� ��!&� C+�)� �# !AAAL !�G�*]   �K�� �9� �# ��)AAA��� W ��  M�: �2�� �� .!� ��       �3�]^ �)AAA��� _�'� ����  ��? �� �# �#�U)AA/� �jD �3�]^ �)AA��� �?G��2 C� �+��  �!3#��C��*D Hf����� ���.#*L                                                              ���= ��45/  p!D }��3�� C3X+� �3�)� ) p!D1�� a�AA�� ( !G#  X��  >��?3��:  ��#*AA/�2 ���*AAL E$)F� 	*QAA/ �@� ���@�aN H��&)� Y3 [QAA/ �# c3!AA/ �����e� a�X�� �� �G W�(���� Cg3�&� p!D �� H��f �3�)� .#*� ��# ���� !��#)  p!D2 c  �AAAA/� aN �� � �f  ( c3!AAAA/ a�X�� W3�� )458/0 �$��   �!L c3��: �9� �# (Y�] a� i�� �� i��u3��AAL  W3�*:*���N H3X�� �� �e� .!AAL �!3# M�� a!� ��  c3!/ a�X�� �#  C� ��#*/�2 ��@�� �'� �h�� ��*� �#*� X     aN a�X�� �# M3�X2� C� �+�� ��*AAAL u3��AAAL ���  .!3#��           a�X�� ��  !AAAL ���� E$)F� ��G��?�� ��  �9� >��?3��:   CAAA�3� �2�� �# #*D*� c3!AAA/ W�� W3� �# !��3 MG�  Ch c   d*��� W3�)� ��  W�J���D a*��*G C� d*��� ��@�� W3��  H3X�� C��*:*���N ) c3!AAA/ a�X�� W3�)AAA��� .#*� W3216/3 �$�� M�� �'�  !G�L �9� �# (Y�] a� i�� �� i�� �B$O �� ��*AAAL150 �$�� ��#*AAA/�2 CD�#  p*�75% a�AAG�AA�� �� YAA?� ���@� .#*�  �AAB$O M3�X2� CAA+�)� �# p*$'��� CAAA�3� u�'� �# ��*3 ��G b9D ��� W3� !AAAL��      �� H) F� �� ��� � uAAA/*� �� *��   �f �# !�  �J C  M��   c3!/ �$� C� ��g� �����e�   � c�/�): C� c3!/ a*3C #*D ��!3N �W��`?G . M�� �*/  �@�  �� a�G��� �� ��*L� !��* #�+3� C+�)� ��?AA/ uAA/*� +,Na-Cl  !AAL�� �X?AA/� M��  )Chinnusamy et al., 2005    M�� a�G��� �$  �*� C� .(   C� cG �� Y?�  p��(�AAA/ %3�� �� cG  ��*3 ��*AAA� ��G �� n�gf� �X?/� n�)/��� a�G��� W��`?G .!�� *� !���  M3�X2�+Na   C$�AA/*� �3�?AA/
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