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�$C�D���,.� ����� ���� �.��  �  Effect of Biological Nitrogen Fertilizers on Improving the Quality of  Maternal Wheat Chamran Seeds under water deficit N. Abbasi1, H.R. Balouchi2*, A.R. Yadavi3, A. Salehi3 1. M.Sc. Student, Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Yasouj 2. Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Yasouj, Iran. 3. Associate Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Yasouj, Iran. (Received: Feb. 07, 2021 – Accepted: Apr. 10, 2021) Abstract In order to investigate the effect of water deficit stress and sources of nitrogen fertilizer on germination quality and vigor of wheat seeds of Chamran cultivar, an experiment was conducted in Agricultural Research Center of Fars province. In this experiment, wheat seeds were first treated at three levels of water deficit stress (complete irrigation, water deficit stress in milky and rough stage) and four levels of nitrogen fertilizer sources (urea fertilizer 100% plant requirement, urea fertilizer 25% Along with nitroxin and nitrogen, 50% urea fertilizer with nitroxin and nitrogen, 75% urea fertilizer with nitroxin and nitrogen were produced. Then, the quality and vigor of the seeds were tested in two standard experiments of germination and accelerated aging in a factorial design with four replications. The results showed that the effect of experimental treatments on all measured traits except germination percentage was significant. Water deficit stress and sources of nitroxin and nitrogen fertilizer with 25% urea at the beginning of decline led to an increase in protein concentration (12.39%), but the lowest amount of starch (20.85 %) under the interaction of nitroxin and nitrogen fertilizer with 75% urea in 48 hours deterioration was observed. Water deficit stress also increased the concentration of soluble sugars and decreased the grain alpha-amylase enzymes. Overall, the results of this study showed that the use of combined treatments of urea fertilizer and biofertilizers in stress conditions to feed the mother plant led to the production of seeds with higher vigor and more resistance to decay. Keyword: Nitrogen, Seed production, Seed vigor, Water deficit stress, Wheat.                                                  * Email: balouchi@yu.ac.ir 



=> .� O
�� 
����� "*,X� �.D���, � 
�$V� ��.Z.! ���...  ;*��� ���� � ����1 ��� D	�*	  /��H 11 /��C� 1 / �V�1401  28  �.�-.   �*�V  	�O � AB �..j  ��H  #i�llFJ< �,ll�.� �	��  DVH  ��.llX<�� ;C.� � ��.llX<�� m]�< �
 �"��ll�� �< A�XJ<  � �*	�d �?� "	 DVH m]�< "	 ��.X� .

��  b�llFJ< S*	 � ���	
 �(,llX�	� ���� !�	�" ;� ��	��G            �*�ll7 ^ll.lll�B �� llllX�lll�G @�  �� 	��  �
!llll�	   )Sallam et al., 2019 ( ;� ���R�  � ���G �<�� @� < TF1 �GB� @O� n�� ��	� 48  ;�	
 
���C� ��'�
 ) 
�ll� ����Mosavian et al., 2020.( ;�	�H �*�	�  ��"   ��,��]� A��R< k*	��  !J  O��� n�� � �	�I,� 	  �,� . � i� M�	�  � �.� �< 
��   ��� @*	K1	 n�� ;�.,��
 ;�  �ll.��< 

��)Baalbaki et al., 1999(;ll� . b�Ca<��]    ;� 	�H !� �lll� ;�  ��"       !. ��N  @O�  �  �RG #��lll'   �< @O� �AB ;� �� �,� 
 ��*)Ansari et al., 2012(.      ;� 	
 �TllllF1 �V ,�	 �< �� � ��lll�G @�  �=	 �
  �O �< �.��  ��L�� � ��.���L � ;R�	� �
 
���C� � 
�ll� ;�$�ll� �
 ;�	
 
	�a  � ;�	
 �	KO D"� ���< �Z�,o< #Zll'�< @O�) ��*Kadar et al., 2019 .( @� AB 
�$C�  �  �.=>   S.�H S.c ��7 K,�lll� �� M.I,lllX< S.�fCO �  �.=>   ��        ����  �*G p bI ,�	 � !� �U  ;� 	�H    @O�  	� ���  ��"  �< �llO
)and Donovan, 1999 Dodd( .     _ll$*�I    �llC @��	�    !J  b��lll� ��.���,< �O �.=>  B 
�$C� �	�N A �<
�.�   � �.��  S*	���� � D	K.<M*K�B  lll� ;�.,� �
 � O K,�  b��ll� �ll�� �� !*V��
 � @O� S.c ��7�.=>  �<
�	�� )Farooq et al., 2009(.     @�  ;� ��
�� 6�	K� DIIJ< �< �R.J< �O �	�  �  ��.��  ��� !.Z.� �� ��
< �.� �ll�� ���
 b�] �
<  �=q  @�  h�N� .��� AB 
�$C��*����*K.1 ���.�� "	 [7  ��   �< !lll�	
�� "	 T$N <	     ;�	�H @O� n�� ��	�  .�� � ��" ;  
�lll� ��� )Hamidi et al., 2016( N .  � ��	�a�� �Clll�   D	�� CO)Ghassemi-Golezani et al., 2013 @O�  (  ;�	�H  @�  bC�	 �=	 �
 ��"AB 
�$C� ���    ��
< �.� 
�o�
�C� 6�	K� 	���.  @�  
�$C�AB  �.c ��7 %�Rll�  �     !J  	� DO.� �.=>   ̀ *,� � �
	
 �	�N  � �Z,<  � 	�;   �	�CO 

�	� ;����]  %�R� �
 @*	K1	 �O��� � @O� �G�� ;� @�  !J  	� ��.c ��7AB 
�$C� .��
�� 6�	K�    #I.IJ D	�ll�CO � �&d��7 )Pourgholam et al., 2013(   ���     !��]� @O� � ;� 
	
 D� � *���	
 S.c ��7 D	K.< rG ;    !1* @O��  ;����] ;� S*�,C� S.c ��7   ;�	
��<   ERN ;� s�    ;�U�< �
 ��.�B  �O��� RN ;� s���< S.c ��7 S*�,lll�.� �  E  ;�U�< �
 ��.�B ;�	
 D�� �7.
�� b<�� ��.�B � ��U�
   ;� @*<"B  @�  ;� 
	
 Dlll�� ���� � #�p ��� ;��	�H �O  @*	K1	 ^H�< ��� G       k*	��  ;� !$X � ;�	
 S.c ��7 �' �
        �ll*
��  ��ll.� B A�� R < )Manivannan et al., 2015 (        � �.� �� � �] �
 �*	�d �' �� ;� �� �,� 
 !lllll.��N ;�	�H #��N � ��� !.Z.� �;�	
 ���.� �J  	� DB ��" !  �.=>  �< �	�N �O
.      ��
< �.� �	�� �1� D���,.� 
������� � ��*
�� �.� ;.<� ��lllN @*	K1	 n���O T'U  "	   �(�O ;� � �
�� ��,�.� �*	�ld �*lGp �	�	
 �DO.� S*	   ��� �*�  ;� !$X � @�  "���O m1�< TC� � �<C��lllll�* )Yazdani et al., 2010(.  ;�	�H "dB �	��t  ��� ��" ;\��	 �.� 	 �O ��$.H t.  ��B �
 � ��lll� TI,�< D����B ;*i ;� ;\� �
 K,�lll� "	 �a�M*K�B �.��  n���llll< ����� K.����.O �O   ;llll� 
�llll�  ��ll.llGp 
	�ll< Kll.ll����ll.llO b�llcllllX<  Tll<llll� ��ll� �	  #	��l .O����   S.c ��7 �O�l .\.� �l O#$.��  � O 1�ZX �	
 �
 ��lll� K.����.O #$.��  S*	 .��,lllXO ;�	�H ;�U�< ��"  �
Z,ll�	 
��< ����< �	�N���.� )Soltani et al., 2006(. M*K�B S*	 �,G� �
 D���llll,.� �llllF�� ;���B"	@I� O  ;� �CV<��V�   ��� �� �1� D���lll,.� u�lllF< 	�� �
�	
 Slll*	 �	�lllI< @*	K1	 n�� ��
< �.� ��� ����� M.?�  ��llllll� �
�O   �llllllO��,�1 @*	K1	 ;�.,��
 � ;�ll'U ;�	�H�l< ��"l�
� )Yazdani et al., 2010.(   u�llF< ;� ��
�� 6�	K� DIIJ<240 �����.�  �
 �ll,�O  ���	 
�� �
 @*	K1	 nll�ll� ��
ll< ;ll*ll7 �ll.�



�$�� D	��CO �    ��� ����1 � ���� ;*���	*D	�  ��H /11 ��C� /1 �V� /1401 29  vGlll�;�	�H �O ;� !<�I< 
�$V� � ;�lll'U ���� ��" AB 
�$C� �< �llll�� S*"lldB ;ll�U�< �
 ��ll��
�lll� )Fallahi et al., 2011(.          ��, � ll� ll� ��ll� Q. I �   �llO   ;�	�H !���  @*	K1	 ^H�< �,��� "	 � ���*�\� �"B��" <�   S*	 ��C,U	 T.�
 ;� !ll�	 ��ll� 6�	K� � 
�llllllll�D�<��O �.��  � h�w�<�*O ��<S.X�	 � S.��$.H � � ;lll ;lllll�	�H r�J<�"� ll��  ���,llXO �ll�� ���,�� k �O      !llll�	 sll$ll �	 �
 ��ll�ll*�ll\llll��"B � �ll,ll�ll��ll "	  )Yazdani et al., 2010(   DO.� "	 Tlll'U ���� ���� .           D
�� 	�	
 !�� ;�  ��1�  D���,.� �  ��lll� ;*�j   ��
<        �� i� ;.<� ��N � !.Z.� ;�.,��
 � �,lll�.� S.c ��7 �	�I<  ;�	�H !��� � �'�
  ;�	�H D<" k��,< � �,�.� ��"��"   ;lllX*I< �
 	� ��,C�   ���  � �O   lll'U.  "	 T C  ��� �     �� 
�� 	�	
 D���,.� 
����)Yazdani et al., 2010(.  "	  @�  ;� ��BAB 
�$C� ;�	�H �
 b&,G	 "��� ^$ll���"        DO.� ^�d	 ��� �*�	�  @O� � �<

�� �  ��lll� "	 6�	K� ;� ;H�  � �(*
��  !$x< #	�=	 �� ��$< �*O #$. �,llX*" #Zll' S*	 ���  �llwU @O�g7 u�O ��ll���� ;�	�H #.ll'�llFG �.� "	 Tll'U �O��� !.Z.� � ��"  ��
<      �  s$  �	 �
 D	�CL MN� ���� �.=>   �,o< E�� < y D���,.� 
�� k*	�� �
  @� AB 
�$C� �*
�� 	�H	.  
 ���.H
���  @*l<"B S*	 �
     ��l�� �lO��l� 	�l,�	  D	�CL  ;I $]   bl� ��.�� ) ��
<1395  �
  �"��l�� #I.IJ  K��<  P�1 D,� 	 �a.$] E��< � (    @�  QR�  ;�  �
$C�AB 
�  )  ���� D�ll� ��.ll� ;�U�< �
 ��.�B ERN  �
 ��.�B ERN � ��� D�lll� ��.CG ;�U�< b<�� ��.�B QRlll� �VL � (  
�� E��<) D���,.�	 S.llX���,.� �,llX*" 
�� "	 �
Z,ll�  �  S*�	�,.� �	�CO ;�25 �50  �75  
��< D	K.< �' �
  �.� ".�    ���	 
�� "	 �
Z,lll�	 � ���	 �*.C.lll� 
�� "	   �*V�  ;� ;� #��ll'100 ) �.� ".� �ll'�
250  (�,�O �
 �����.�   ��	�" b� �
97- 1396   � �"���� #I.IJ  K��< �
  E��<  (DN�" �(,X *	) P�1 D,� 	 �a.$]  �  �.��  .� 6��     ��,�� �
 ��U S.X ���,.� ��,X *" �O
�� "	 �
Z,� 	    ��U S*�	�,.� � (��.�*�.\��"B � �,��� "	) ��� r�J<  !?�d ;� (�,����,�	 � P��<�
��) ��,�� �
810   b���  ��.< �O �
 ���"  ;� ;� 
�� �,.�    �
 �O "	 b< ��� #��lll' �    D	K.< ;�  �	�� �O �
�� h�1  �
 �,.�100   ���  �����.� .�*
�� �
Z,�	 ����    rG  D�<"B mC� "	30  �,�lll�   rG  ��,<  �	��       � �*
�� ���	 rG �
 
�H�< �lll'�� D	K.< �lll����;�) ".�
��< �O
�� [\�(D���,.� "	�.d "B P�	 �� D�<  rG       G �. ,G	 �
 �1�  �	�I < ;�lllllll  !1 �� �	�N r    b��H)1 .(       ;.V  #. �C� "	 [7 @*<"B S*	 ���	 !VH�
<B � S.<"��� ���� �,llX� �"ll� 	� D	�CL MN� ���� �O      t.,�&7 ��� ��� ;.V  �?� 
��< QR� �
 !�� �	�� ;�  TCa�	��,ll�
 m$]  !ll�
 � � 6\Cll� ;�.ll�� ;� ;,o*� K.C      ��,��  �  �,lllX*" 
�� ��U  �]�N ��� ��lll� )�
   O �� s��o<  �*
�� t� G "�� t* #�< ;� ;*�  �
 � �
 �  ;�    M�	�  �  !lll�
 �  � �RG ��	�� #��lll'400    �
 ���  �
 E��<�,<15  b� �< �pB1396 .�*
�� !��   b��H1-  @*<"B TJ< rG �*.C.� � ��*K.1 #.'�FG  Table 1- Soil physical and chemical characteristics of experiment site  !*	�O��*�,��	 Ec  ;,*�.�	 )pH(  ZX1� P  .�,7M K  SOB Fe  ��� Zn  K�(�< Mn  [< Cu  ��B �
< Organic matter  D���,.� N  h$�	 Saturation  P� Clay  !�.� Silt  S� Sand  )2dS/m(    )mg/Kg(  )%(  0.97  7.02  12  314  7.9  0.8  7.9  1.1  1.07  0.09  54  32  54  14  



=> .� O
�� 
����� "*,X� �.D���, � 
�$V� ��.Z.! ���...  ;*��� ���� � ����1 ��� D	�*	  /��H 11 /��C� 1 / �V�1401  30  ;� ���	 
��;��7 �	�,�	 �;�U�< ;� �
 � r�� #��'"  ��� ;Nll� �	�,�	 �O�C.  Pll�	 �� �O��� "	 T$N � �O
�p  � !1�� �	�N �.� �.,G	 �
 ���  b<�� ��.�BP�	 �� �"	��	    � �. � ��B ". � ��.�    ;�  ;� �K< !. 1�|b�Ca<��]  � ��
  ��.�B 15   20 "��� �� #��F� � ���	 .��         ;.�� � !.Z.� ��� ��H�� � !lll�	
�� "	 �a� � �O��    ;�	�H 
�	��,� 	 @*<"B �
 �
 T' U  E*�X   ��.7 � ��" _&<� %�] ^�N �
 T*��,�1 @*<"B #��lll' ;� ��lll�.!1�� �	�N D�<"B 
��< �	��  �VL � �1
F    ;�	�H 
�	��,� 	 D�<"B �
 ���") O���25  �
 ��� 
��  M*�ll� !*����\.O b��J< � ���Z��llw "	 [7 (��,7 �O    #�<  ;�  �llll'�
 `�730      ��,7 D��
 ;�  �;. �=  �O90 ��.<      ���*
�� TI,�< �1'  �d� ��� ���  T*�,� 	 ��,< )Khayat et al., 2011 ;� �RI< AB [\�  .( ;�.� �!\.7 � 5  �� ��,7 �O D��
 ;� ��  ��,7 ;<	
	 �
 .��  ;,o*� ;� O <
 � �� �.<�� TG	
 �20   �
	
 bI,�	 P�.lllX�lll� ;H�
  ) ���lll�Sedghi, 2015   #�< ;� � (8     �O��� 
	�a  "�� ;�	�H    ����  6�C�  �
";�	�H ���
 D*7 �
 �O��� ��"  vGl� ����� ;�	�H �l'�
 �O ;�
a<) ��"1  !��l� �( ;�	�H ;�
a<) ��"2;�	�H D<" kll��,< �( ;�
a<) ��"3 �(  ;�
a<) ��� ;.�� ��"� vGll�4 ��� ;.�� ���] vGll� �(    ;�
a<)5D"� � b�] �(  ;lll�*� tlll�G   ;Nlll� � ;L  ;L �"	��	.�� ��.�   ;�
a<)1) (Maguire, 1962(  100×  ;�	�H �O��� 
	�a �
"   =;�	�H �'�
��� ��"  O��� T� 
	�a      ;�
a<)2) (Maguire, 1962(  ��" ;�	�H !��� =� (�� ��⁄ ) iT @*<"B h��ll� D<" "	 O"�� 
	�a  :iN �O��� 
	�a  : ;�	�H�O �
 �
" "��   ;�
a<)3( )Ellis and Roberts, 1980(  
	
� =��.  ⁄  MGT    ;� 	�H D< " S.(�. < : ���"n     �
 ;�  �����  
	�a   :  "��D ;�	�H�
" � ��	D;�	�H h��� "	 [7 �O"�� 
	�a  :��"   ;�
a<)4( )Abdul-Baki and Anderson, 1973(  � b�].;fO  ×;�	�H �'�
�"�   =��] vG�� ��.; �.O;f  100   ;�
a<)5( )Abdul-Baki and Anderson, 1973(  � t�G D"�.;fO  ×;�	�H �'�
�"�   =�"� vG�� ��.; �.;fO  100    ;�  �� ��� ��?�<!.Z.�    �  E*�X   ��.7 D�<"B ���� ��   .��  ���	 ���� ��� D<" #�<     ���  E*�X   ��.7 %�R�  T<�     (�O� ) �Z'12 �24  �48  !�� 	� ��  �� �	�� .      �$X � !��]� �
 O��� ���  E*�X  ��.7 k*	��  
�*	98  �<
 �
 � �ll'�
41  �	�N �� ����	 �
 P�.llX�ll� ;H�
 ��,1�� )Dehghanpour Farashah, 2011(.  �� S*	 �	�� ���� )100  "	 �C.ll� ���  t* ��� (�C.  �O �	�� ��� [�H  u�| �
 � ;, o*� ��.�.<��B  �O �G      ;�  ;� � 	�H  �
     [\�� ���l� �
	
 �	�l N 
�l � ��� ;,o*� AB DB y�u�| O��� ;CO D*7 �
 .��,1�� �	�N �?�
��< �<
 �
 O  )�llllllG �� llllll����	 "	 Dllllll<" tllllll* �
 ���lll�   )Ansari and Sharifzadeh, 2012( .D<" �] "	 [7 �O        � ;,� � � �b��J< ��N �S.c ��7 D	K.< ���1 ���  vo� < D	K.< Z�B M*K�B�"	��	 "&.<B��.� .��   ;� �"	�� 	 ��?�< ��.� D	K.< Z �B M*K�B"&.<B "	 5/0    #�< "	 �a� ��� ���  D<"12   !�lll�       ;��*	 ;�  ;H�  �)  ;� 	�H S.��	 ��"18         (
, 1	 �Z  	 !lll�� "	 �a � !�lll�  �ll����B�
Z,ll�	 �*
�� "	 ���� ��llF� )	�o,ll�	 �	�� .   D	��CO � ��< 6��)Makkar et al., 2008(  �
Z,lll�	  .�ll� D	K.< 6�� kll��  O��� ��llF� �
 "&.<BZ�B�� � )Baker, 1991(  �llZ��� �)Bernfeld, 1955(    ���l�	 l�) (#	�..j      6�� "	 �
Z,�	 � b��J< �O��N D	K.< .�� S..a 
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 !*V��
   ��� �  @*<"B �O �	K1	 SAS ;*K�  S.(�.< ;llX*I< !VH � T.�J  �O  D�<"B "	 LSD  � �	��         ;* �� "	 T� I ,< #	�=	 S.(�. < ;llllX*I < L.S.Means     @o� �
 .�* 
�� �
Z ,lll�	   ��.7 @*< "B       ;�  T�I,< #	�=	 �� ��� �	�� ���  E*�X  6�� ;$�H �O
  @�  QR� �O �	�� AB 
�$C�.!1�� #��'  I;� 
 J��6�  KL������� 	��)��      �
	
 [�* �	� ;* K�  `*, �      @*< "B "	 Tlll'U  �O  ;� 	�H  ���  ;. �� � ��" �O   ����  ;� 
	
 Dlll��   �<C   �
��a< #�Z  ��ll� bC�	 �O�C.  ��	
;�	�H �ll'�
 �
  ��"   �lll�� ��O lll�<  b��H ) 2(.  @�  �=	AB 
�$C�  �� vGll�;�	�H !��ll� �O;�	�H D<" kll��,< ���" ���"  �.� b�]  �.� tlll�G D"� �;L   �.� ���] ;.�� �;L L � ; �.� ��"� ;.�� bC,U	 QR� � ;L1% ��a< S.�fCO .�� �	
 vGllll� �� D���,.� 
�� y�,o< E�l�<  !l��lll� �lO  ;� 	�H   ;� 	�H D<" klll��,< ���" �.� b�] ���"  D"� �;L  �.� tlll�G   �.� ���] ;.�� �;L   �.� ��"� ;.�� � ;L L  � ;  bC,U	 QRll�5% ��a< .�ll� �	
@��CO��  @�  �O�C. AB 
�$C� vG� �� K.� D���,.� 
�� y�,o< E��< � �O ;�	�H !��ll�;�	�H D<" kll��,< ���"�.� b�] ���"�;L ��.� tll�G D"�.� ��"� ;.�� � ;L bC,U	 QRll� � ;L 1%   �.� ���] ;. �� �� �     bC,U	 QRlll� �  ;L5%   �J� "	 ��a< ��<B
���	
  b��H)2.(   b��H2-  ��*<"B �O�C.  [�*�	� ;*K� �� ;�	�HD	�CL MN� ���� ;.�� � ��"  Table 2- Analysis of variance of experimental treatments on germination and vigor of wheat of Chamran cultivar  #a��< S.(�.<Mean of squares  �
	"B ;H�
  Degrees of freedom  #	�..j  E��< Sources of variations �.� ��"� ;.��;L Weighting vigor of seedlings �.� ���] ;.��;L Longitud vigor of seedlings �.� t�G D"�;L  Seedling dry weight  �.� b�];L Length of the seedling ;�	�H D<" k��,<��"  Mean germination time  ;�	�H !�����"  Germination rate  ;�	�H �'�
��"  Germination percentage  **1.76  **901.4  **2.11  **1091.5 **0.001 **88.9  ns 44.36 2  @� AB 
�$C� Water deficit stress **0.69  **34.5  **0.82  **55.8 **0.0001 **8.5  ns 34.2  3 D���,.� �
�� E��< Nitrogen fertilizer sources **0.06  *8.4  **0.04  **6.7  **0.00006  *3.8  ns 10.5  6 AB 
�$C� @�   ×D���,.� 
�� E��< Water deficit stress × Nitrogen fertilizer sources 0.006  2.8  0.006 1.7  0.00001 1.4  16.0 36 @*<"B �RG error 7.71  8.0  7.27  5.9 6.8  6.5 4.2 #	�..j  ^*�w �'�
  CV% * � ** ��a< ^. �  ;��	
 �
 QR� 5 � 1  ��'�
ns ��	�� ��a< #�Z  ����	
.  * and ** significant at 5 and 1%, respectively, ns equal to no significant difference.      
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 Dll�� ��" ; ;�	�H !��ll� S*�,ll�.�) ��"5/20  �O��� ;� ("�� �
 ���     
�� 
���� � (�Olll�) b<�� ��.�B k*	�lll� �
 ��.��                  ���	 �	�C O  ;ll� S* �	�, . �  � S. lllX���, . �25  �llll'�
  ;�	�H !��lll� D	K.< S.�fCO .�lll� ��Olll�< �O��� ��"   ���	 ll� ��ll.ll��ll 100  ��lllll'�
6/18  "�� �
 ��ll�                 �	�CO ;ll� S*�	�,.� � S.lllX���,.� ;ll� !ll$lllX� ;ll� 
��   ���	25 ��a< u&,G	 �'�
�� ��	
lll b��H) 
	
 D3 .(   b��H3-  @�  y�,o< �O�C.  @��CO�� S.(�.< ;X*I<AB 
�$C�vG� �	�� �
�� E��< �;�	�H �O��" Table 3 - Comparison of the average interaction of different water deficit stress treatments, fertilizer sources for germination indices  �.� ��"� ;.��;L  Weighting vigor of seedlings �.� ���] ;.��;L  Longitude vigor of seedlings �.� t�G D"�;L (���)  Seedling dry weight (g) �.� b�];L �,��)(�,< Length of the seedling (cm) ;�	�H D<" k��,<��" ("��)  Mean germination time (day) ;�	�H !�����" ("�� /���)  Germination rate (seed/day) D���,.� 
�� E��<  Fertilizer sources   %�R�AB 
�$C� @�   Water deficit stress levels  ab1.44 a30.78 a1.60 a 34.22 ef 0.049 a20.5   ���	 + S*�	�,.� + S.X���,.�25 �'�
  25% urea + nitroxin and nitrogen (�O�) AB 
�$C� @�  D���  No Water deficit stress (control) a1.52 a29.37 a1.63 b 31.57 def 0.053 abc 18.9   + S*�	�,.� + S.X���,.����	50 �'�
  50% urea + nitroxin and nitrogen ab1.44 a28.77 b1.46 c29.37 f 0.048 a 20.5   ���	 + S*�	�,.� + S.X���,.�75 �'�
  75% urea + nitroxin and nitrogen c1.13 a29.89 c1.20  b31.77 de 0.054 bc 18.6   ���	100 �'�
  100% urea b1.36 b22.19 b1.40  d22.9 ef 0.051  ab 19.7   ���	 + S*�	�,.� + S.X���,.�25 �'�
  25% urea + nitroxin and nitrogen ��.� ;�U�< �
 AB 
�$C� @�   Water deficit stress in the milk stage c1.13 c17.45 c1.18  e18.17 ef 0.05 ab 19.9  ���	 + S*�	�,.� + S.X���,.�50 �'�
  50% urea + nitroxin and nitrogen d0.99 cd16.58 d1.002  ef16.75 ef 0.049 a 20.4   ���	 + S*�	�,.� + S.X���,.�75 �'�
  75% urea + nitroxin and nitrogen ef0.52 d14.77 ef0.54  f15.4 ef 0.51 ab 19.8   ���	100 �'�
  100% urea d0.93 c17.47 d0.97  e18.42 cd 0.057  cd 17.6   + S.X���,.� ���	 + S*�	�,.�25 �'�
  25% urea + nitroxin and nitrogen ��.CG ;�U�< �
 AB 
�$C� @�   Water deficit stress in the dough stage d0.87 cd16.65 d0.93  e17.72  bc 0.062  de 16.2  ���	 + S*�	�,.� + S.X���,.�50 �'�
  50% urea + nitroxin and nitrogen e0.61 d14.35 e0.64  f14.9  b 0.065  e 15.4   ���	 + S*�	�,.� + S.X���,.�75 �'�
  75% urea + nitroxin and nitrogen f0.46 d14.96 f0.48  f15.72  a 0.074  f 13.5   ���	100 �'�
  100% urea S.(�.< D�,� �O �
��a< #�Z  �r�,�< u�U t* TN	�U �	�	
 �O P�	 �� ��	
;*�� LS.Means ���	��. In each column, the means with at least one common letter are not significantly different based on the L.S.Means test 
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 AB 
�$C� ��	
   ��O� <    ���.CG ;�U�< �
 @�  k*	��  �
 S.�fCO .�� � ���	 �	�CO ;� S*�	�,.� � S.llX���,.� 
�� �C. 25  �ll'�
 ;�	�H !��ll� S*�,V�  �*ll� ;� !$llX� ;� 
	
 Dll�� 	� ��"��a< ��<B u&,G	 �lll��  k*	�lll� S*	 �
 O�C.  ��	
   b��llH) !llll�	
3 !ll��lll� D	K.< S*�,C� S.�fCO .(  ;�	�H)��"5/13  � �
 ���     k*	�lll� �
 ��� �.��  ;� K.� ("�  ���	 
�� �llC. 100%  �
 AB 
�$C� @�  k*	�lll� �
.!�	
 m�a  ��.CG ;�U�<   ;� S*�	�,.� � S.X ���,.� 
�� �O�C. ���G   ��,X �	� ;�	�H �	�� �"i D<" kll��,< k*	�ll� �
 ���� ���� ��"    ;� U�< �
 @�  k*	�lll� �
 MO � AB 
�$C� @�  D��� 	� ��.CG    ;�	�H D<" klll��,< S*�,C� .��O
 @O� ��" )48/0          �
�� �C .  !J   ��lll� �. ��  �O ���  �
 ("��  ���	 �	�CO ;� S*�	�,.� � S.X ���,.�75     k*	��  �
 �' �
       ����� � ;,$�	 ;� �lll� ��Olll�< b<�� ��.�B 
 ��.��  �  ���	 �	�CO ;� S*�	�,.� � S.llX���,.� �
�� �C. 25  �50   k*	�lll� �
 �lll'�
  ) b< �� ��. �B49/0  �053/0  ("��   ��a< ��<B #�Z     b��H) ��,lll�	�� ��	
3  m$] �� <	 .(  �	�� �"i D<" klll��,< S*�,lll�.� S.(�.< ;lllX*I< `*,� ;� 	�H) ��"074/0        
�� �C .  !J   ;�  �����  �
 ("��  ���	100  �.��  ��.CG ;�U�< �
 @�  k*	�lll� � �lll'�
    �� � ;� ��  ��O� < ��
�� ��� O�C.  ;.��<B u&,G	 ��a< b��H) !�	
 ��	
3.(            
���C� ;�  ��. ,lll�
 �
 ��. �� T< �  t*  D���,.��*��B"	 � !�	 #&d �
 ;�	
 A��R< �x�	 ^.��  �
 ;� M*K�B  ;� 	�H �O ;�  D���,.� ���"   ��lll'	 �KH t*  D	���;� �llF�� S*	 �CO	�1 � 	�� �
�	
 ��ll�U �	�� �1� �"	��	   �
 �O���    ;� 	�H !��lll� � �lll'�< E*�lllX  ��" 
�lll� )Banziger et al., 1994(     � 2� klll��  ;� llll�< `*, �   D	�� CO)Koch et al., 2014(      ��� ;a �R < t*  �
 � @�  � ��.�B k*	�� �
 *�� ��.��  ���� !.Z.�� 
�$CAB     @�  .��  ��O� <AB 
�$C�  �*O��� �.��  ;� ���<    ;ll�	�llH !ll��llll� ;ll� �llll�   �ll��	
 ��ll,llCll� �ll�"  )Da Silva et al., 2016(.    �,X *" �O
�� �(*
 ���  "	 @�  k*	�ll� �
 �OAB 
�$C�   @*	K1	 ^$ll� ���ll� � �< DO.� !<�I< ��
��)Rivera-Cruz et al., 2008( . �
 �*	�d �lll'�� A�H ��,lllX*" �O
�� "	 �
Z,lll�	 � @�  k*	��AB 
�$C�  !��V� ;� DO.� �	�� ��� 
�*	               ;. �� �  �*O ���  �. ��  ;�  ���< ;� .,� �
 ;�  ;, 1�� �� �	�< � i�.
��  �.� b�] S*�,ll�.� ;L)22/34 �,�ll� (�,<��� �
*O � � S*�	�,.� � S.llX���,.� 
�� �C.  !J  ;� �ll� ��Oll�< ���	25     ��
�� ��l� �.��  b<�� ��.�B k*	�l� �
 �l'�
  b��H)3 .(    @�  ;� 
	
 Dlll�� @O�g7 S*	 `*, �
�$C� AB     b�] @O� ^$�  ��.CG � ��.�  ;�U�< �
�.�L;   �(*
 ��lll� "	 .�*
�� @�  D��� k*	�lll� ;� !$lllX�
 �   @�  k*	���$C�AB 
   ��.CG ;�U�< � ��.�  ;�U�< �
  �.� b�]   ���	 � S*�	�,.� � S.lllX���,.� 
�� �C.  �
 ;L 25   ���	 ;� !$llX� �ll'�
100  ^. �  ;� �ll'�
75/32  � 65/14 
	
 D�� @*	K1	 �'�
  b��H)3(.    �.� t�G D"� S*�,� .� ;L)63/1  (������ �
*O �    �,llX*" 
�� �C.  !J  ;� �ll� ��Oll�<S.llX���,.�  �  ���	 �	�CO ;� S*�	�,.�50 � ��.�B k*	�ll� �
 �ll'�
 b<�     �� 
�� ��lll� �. ��  ��a< u&,G	 ;�     ;�  �����  �  ��	
   ���	 � S*�	�,.� � S.lllX���,.� �C.  !J 25  �
 �lll'�
   @�  D��� k*	�lll�AB 
�$C�    ) ��
�� ��lll� �.�� 60/1    ��,lll�	�� (���   b��H)3(    ;� 
	
 Dlll�� `*, � S.�fCO . �. � tllll�G D"� S*�,C�  ;L)48/0 (���   ����  �
 K.�   ���	 �C.  !J  ��� �.�� 100    �
 @�  k*	�� �
 �'�
�.� tlll�G D"� � ;� �lll� ��Olll�<  ��.CG ;�U�< ;L    ���	 �C.  !J  ��� �.��  ���� "	 T'U100   �
 �'�
       ) ��.lll� ;ll�U�< �
 @�  k*	�lll�54/0     u&,G	 (��� ��a< !�	�� ��	
  b��H)3( . D���,.� �,X*" �O
���	
 #&.Cll�B bI,�	 � �.��  
�$V� ;� ���<�ll� �.��  �O ;� �
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�G ;��� b    #&.C� B �.��  � K,�� �,1 �
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��  �
        ;� �� �*	�d  
	�< 
�$C� �  �C� ;� U�<�� �<   ;�  
�lll� y.allw ;.�� � ���� �.��  ;� ���< !*V��
�< ��  ���ll� ;ll�	�H ;ll�U�< �
 ���ll� S*	 ;ll��ll.� �ll.��  � ��" �;llL .��;Ly.alllw �O .
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�G �O           � �,lllX*" �O 
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Z ,lll�	 ;�  �� �. lll�� ;� .,� S*	 MX.���	���.< @*	K1	 n�� O44   60    T� D"� ��'�
 �< �.�T�N �
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 t.,.����.O �C*K�B M,X .�  Q.J'  
�*	BV�  !J  	��.=>  �O
 �	�N )Da Silva et al., 2016(.     �O��� ���] ;.�� S.� (�O�) b<�� ��.�B k*	�� �
       #�Z  D���,.� 
�� y�,o< �O�C.  !J  ��lll� �.�� ��a< ��<B b��H) �ll�� ��Oll�< ��	
2 k*	�ll� !J  .(  @� AB 
�$C�   ���.CG � ��.lll� ;�U�< �
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�� � ;� �lll� ��Olll�< � S.lllX���,.�  ���	 � S*�	�,.�25 �ll'�
  � S*�	�,.� � S.llX���,.� 
�� �  ���	75  �'�
��a< u&,G	 !�	�� ��	
 b��H)3.(    @�  ;� 
	
 D� � @O�g7 S*	 `*,�AB 
�$C� 	 
�*  ��"� ;.�� @O� ^$ll� ��.CG � ��.ll� ;�U�< �
 ��ll��.�;L  �(*
 ��lll� "	 .!lll�	 ��*
�� @�  k*	�lll� �
 AB 
�$C�   ��.CG ;�U�< � ��.lll� ;�U�< �
�   ��"� ;.��  �. �    ���	 � S*�	�,.� � S.lllX���,.� 
�� �C .  �
 ;L25    ���	 ;� !$X� �'�
100  ;� �'�
^. �  76/61  �53/50   	K1	 �llll'�
  .
	
 Dllll�� @*   � �llllX�llG   D	�ll�CO  )Khaksar et al., 2012(;a�R< �
 K.� � �=	 �lll���� ;� �	  @� AB 
�$C�       ��� ��
<  �. � �� ���Ca< ��. �B �     ,1*�
 ;��K< �
 	K�� ��V � �N�	 �	�I,lll�	 � ��V| ��  � ;    �.� ��"� � ���] ;.�� vG�  S*�,� .����� �
 ;L  �.��          .�lll� ��Olll�< b<�� ��.�B �C.  !J  ��lll� �lll�1	 )Afshar, 2012( �.� ;.�� ��"� vG� 
�C� 6�	K� �L ;     @�  ;� �*O��� �
AB 
�$C�      .!1* @O� ��
�� ��*
          ��U  ;� �*	 !� � ;�  S*�	�,.� � S.lllX���,.� �O 
����,�� �O	$x  n�� ��,llXO ��.�*�.\ll��"B � �,��� " !.  @�  k.J< �
 D���,.�AB 
�$C� �<k.J< S*	 �
 .
�ll�       �.lllX� �.� �	�� @�  k.J< �
 ��j< 
	�< � AB A�H �< !o� �� ��   D
	
 �	�N P�,� 
 �
 � �O
�� S*	 	��     �.� ��� �� @�  k.J< #	�=	 �.� �.,G	 �
 �*	�d 
	�< � � �
	
 @O� 	�  �< �
N 	� �.   ���   
"lll� *O   ;.�� � �  � ��"�.��*C� �.��  ��,V� ���]       �;,� � � �S.c ��7 �' �
 D	K.< �� AB 
�$C� @�  �=	  � b��J< ��N D	K.<       bC,U	 QRlll� � O��� "&.<B Z�B1%  �.=>  ��a<   b��H ) 
	
 Dlll�� ��	
4  E�� < �=	 S.�fCO .( �"	��	 #Zll' ;.�� �� K.� 
����.��  ���� ��ll� ��.�  �   bC,U	 QRlll�1% ��a< 
�$C� @�  @��CO�� .�lll� �	
 ��N �S.c ��7 �ll'�
 �� K.� b	�" � D���,.� 
�� E��< �AB � b��J< D	K.<    �.=>  ���� ���� "&.<B Z�B ��a<�	
 �
 �



�$�� D	��CO �    ��� ����1 � ���� ;*���	*D	�  ��H /11 ��C� /1 �V� /1401 35   .�fCO .!lll�	
 �lll'�
 t* bC,U	 QRlll� @��CO�� S    bC,U	 QRll� � ;,ll�ll�� �� b	�" � D���,.� 
�� E��<1% ��a< b��H) �� �	
4.(   b��H4-  ��*<"B �O�C.  �=	 [�*�	� ;*K� �� D	�CL MN� ���� ��� "&.<B Z�B � S.c ��7 �;,��� �b��J< ��N  Table 4- Analysis of variance of the effect of experimental treatments on soluble sugar, starch, protein and alpha-amylase of wheat seeds of Chamran cultivar   #a��< S.(�.<Mean of squares  �
	"B ;H�
  Degrees of freedom #	�..j  E��<  Sources of variations "&.<B Z�B M*K�B  Alpha amylase enzyme b��J< ��N  Soluble sugar ;,���  Starch S.c ��7 �'�
  Percentage of protein **0.173 **54.305 **832.00  **3.017 2 AB 
�$C� @�  )A(  Water deficit stress (A) **0.190 **147.331 **209.126 **29.223 3 ) D���,.� �
�� E��<B(  Nitrogen fertilizer sources (B) **0.808  **1408.410  **8447.223  **320.534  3 ) ��� E*�X  ��.7 %�R�C(  Aging levels are accelerated  **0.027  **16.325 ns0.0000  **4.993 6 )B) ×(A(  **0.0026  **21.677 ns0.0000 **1.442 6 )C) ×(A(  ns0.0015  **12.952 **58.929 **1.296 9 )C) ×(B(  **0.00216  **2.756 ns0.0000  **1.245 18 )C) ×(B) ×(A( 0.00084 0.898 1.07 0.100 96 @*<"B �RG Error 1.98 5.24 2.46 3.88 - #	�..j  ^*�w �'�
  CV%  � *** ��a< ^. �  ;� QR� �
 �	
5  �1  ��'�
ns ��a< #�Z  ��� ��	��.�	
  * and ** significant at 5 and 1%, respectively, ns equal to no significant difference.   F0M:
�+ �E��  6�� `*,�MO�� �O
  E*�lllX  ��.7 � �
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 �	�� ��� E*�X  ��.7 � �
�� E��< �@��CO�� S.(�.< ;X*I<   @�  y�,o< k*	�� �
AB 
�$C�  Table 5- Mean comparison of fertilizer sources and accelerated aging interaction for protein percentage, soluble sugar and alpha-amylase under different water deficit stress conditions   "&.<B Z�B  ��.<)(��� ��� �� "�,�< ���  Alpha amylase  (mg maltose/g seed)  b��J< ��N  ��.<)(t�G �
< ��� �� ���  Soluble sugar  (mg / g dry matter) S.c ��7 �'�
  Percentage of protein (!��) ��� E*�X  ��.7 %�R�  Accelerated aging levels (hour) D���,.� 
�� E��<  Nitrogen fertilizer sources  �
 @� ��.CG ;�U�<  Stress in the dough stage  ��.� ;�U�< �
 @�  Stress in the milk stage AB 
�$C� @�  D��� No water deficit stress ��.CG ;�U�< �
 @�   Stress in the dough stage ��.� ;�U�< �
 @�  Stress in the milk stage  AB 
�$C� @�  D��� No water deficit stress @�  ��.CG ;�U�< �
  Stress in the dough stage  ��.� ;�U�< �
 @�  Stress in the milk stage AB 
�$C� @�  D��� No water deficit stress b1.613 bc1.615 b1.648 a29.65 a32.49 a27.65 a12.76 a12.39  11.96a  0  ���	 + S*�	�,.� + S.X���,.�25 �'�
  25% urea + nitroxin and nitrogen d1.490 d1.514 f1.4387 c21.57 b25.15 b24.24 b11.51 e9.897 bc10.98 12 f1.408 ef1.416 g1.353 ef14.86 ef17.20 e17.83 e7.460 g7.107 g7.273 24 h1.293  g1.293 i1.280 g11.76 hi12.76 i12.73 g5.570 i5.390 jk5.087 48 b1.610  a1.754 a1.686 b24.52 a31.66 c22.52 a12.71  ab12.21 b11.33 0 ���	 + S*�	�,.� + S.X���,.�50 �'�
  50% urea + nitroxin and nitrogen d1.498  cd1.547 e1.509 d17.57 c32.28 c22.08 d8.527 bc11.74 e10.04 12 f1.408  ef1.416 g1.373 fg14.41 de17.73 g15.43 f6.380 f9.227 h6.753 24 g1.326  g1.290 i1.285 g10.63 ij12.42 j11.60 g5.403 h6.563 ij5.477 48 a1.686  b1.632 a1.684 b24.27  b25.27 c22.27 a12.63  cd11.30  cd10.73  0  ���	 + S*�	�,.� + S.X���,.�75 �'�
  75% urea + nitroxin and nitrogen c1.534  de1.493 c1.591 de16.69  d18.52 d19.33 d8.397  ef9.533 f8.227 12 e1.430  fg1.343 e1.501 fg12.85  g14.51 f16.47 f6.626  h6.487 i5.610 24 g1.337  g1.269 g1.272 h7.760  j11.65 ij12.15 h4.790  j4.567 k4.927 48 c1.517  b1.662 b1.653 bc23.78  c23.91 c21.78 b11.77  10.81d de10.23 0  ���	100 �'�
  100% urea ef1.419 d1.534 d1.539 de16.20 f16.84 ef17.23 c9.273 gh6.663 fg7.730 12 h1.304 f1.408 f1.433 ef14.71 f13.42 h14.43 g5.557 j4.657 ij5.590 24 i1.203  g1.293 h1.326 g11.50  k9.810 k10.31 h4.443  k4.007 l4.150 48 S.(�.< D�,� �O �
��a< #�Z  �r�,�< u�U t* TN	�U �	�	
 �O ;*�� P�	 �� ��	
LS.Means ���	�� In each column, the means with at least one common letter are not significantly different based on the LS.Means test   
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�� b	�"7 .( @O� ^$� ���	 D	K.< @*	K1	 � ���R� ��*
�� ;,ll�ll�� D	K.< ;� ,ll�ll�� D	K.< S*�,C� ; )85/20  (�ll'�
T�I,< �=	 !J  S.llX���,.� 
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 48     D	K.< ;� ;,ll�ll�� D	K.< @O� ^$ll� !�ll�98/57    �ll*
��  �llll'�
 b��llH)7.(       D	�ll�CO  � �Clll��i )Lakshmi et al., 2014( �   �] 	� ;,l�l�� �	�,J< @O� ;,��� K.����.O 	� DB !�� � ��
�� 6�	K� �$<� ��� b	�"M*K�B klll��  DB ;�.,� ;� ��
�Clll��� "&.<B ,� � Z�B �O  @*	K1	 D	K.<�< ;,��� �	�,J< @O� � "&.<B Z�B .���   b��H6-  @�  �C.  �=	 S.(�.< ;X*I<AB 
�$C� ���� ��� ;,��� ��  Table 6- Mean comparison of the effect of water deficit stress treatment on wheat seed starch ;,��� )�'�
(  Starch (%) ��*<"B �O�C.   Experimental treatments  c38.82 (�O�) @�  D���  No stress (control)  a46.82  ��.� ;�U�< �
 @�   Stress in the milk stage  b40.82 ��.CG ;�U�< �
 @�   Stress in the dough stage  S.(�.<��a< #�Z  �r�,�< u�U t* TN	�U �	�	
 �O D�<"B P�	 �� ��	
LSD .���	��  Means with at least one common letter were not significantly different based on LSD test.   
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 �lll'�
    ��  ��O� < b	�"  b��H)5( .    S.X ���,.� �C.  k*	��  �
  ���	 �	�CO ;� S*�	�,.� �25   �' �
 �   ���  E*�X   ��.748    @O� ^$�  !��96/53    ;� !$X � b��J< ��N ��' �
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��                  ) b��J< �ll�N D	K.< S*�,C� �(*
 u�] "	31/10    ��.<      �
 ��ll<B !llll��ll� (tllll�G �
ll< ��� �� ���     ���	 �llCll.ll  !llJll  @llO�gll7 Sll*	100  �
 �llll'�
  <"ll D48 O�< b	�" "	 [7 !��lllll b��H) �� ��5.(   b��H7-  S.(�.< ;X*I<@��CO�� ���� ��� ;,��� �� ��� E*�X  ��.7 � D���,.� 
�� E��< �O�C.  Table 7- Mean comparison of fertilizer sources and accelerated aging interaction on wheat seed starch (�'�
)  ;,���  Starch (%) (!��) ��� E*�X  ��.7 %�R�  Accelerated aging levels (hour) D���,.� 
�� E��<  Nitrogen fertilizer sources a60.73 0  ���	 + S*�	�,.� + S.X���,.�25 �'�
  25% urea + nitroxin and nitrogen d53.28 12 h40.87 24 l21.61 48 b58.77  0 ���	 + S*�	�,.� + S.X���,.�50 �'�
  50% urea + nitroxin and nitrogen e51.41  12 g42.55  24 k23.70  48 c57.41 0  ���	 + S*�	�,.� + S.X���,.�75 �'�
  75% urea + nitroxin and nitrogen f47.33 12 i39.16 24 l20.85 48 c56.72 0  ���	100 �'�
  100% urea g42.93  12 j33.26 14 k23.83  48 S.(�.<��a< #�Z  �r�,�< u�U t* TN	�U �	�	
 �O ;*�� P�	 �� ��	
L.S.Means .���	��  Means with at least one common letter are not significantly different from the L.S.Means procedure
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