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Abstract 
The aim of this research is to study the pattern of dry matter partitioning to different above-ground plant parts during anthesis, two weeks after 
anthesis, and physiologic maturity among wheat cultivars and to investigate its possible relationship with grain yield. Eighteen well-watered wheat 
cultivars have been grown at research farm of Moghan College of Agriculture and Natural Resources based on randomized complete block design 
with three replications during 2014-2015 growing season. At anthesis, total dry matter accumulated in the plant, range from 1.95 (Sumay3) to 3.33 g 
(Alvand). At this time, depending on the cultivar, dry matter partitioned to the stem which differ from 31% to 41%, vary from 37% to 50% in the 
leaves, and from 16% to 27% in the spike. From anthesis to two weeks post-anthesis, dry weight of stem and spike increase, while those of leaves, 
generally, remain constant. The highest (1.52 g) and the lowest (0.52 g) increases in the weight of stem and spike have been observed in the case of 
Shirodi and Sardari, respectively. During two post-anthesis weeks to physiologic maturity, the spike has been dominant; however, the cultivar 
differences in the amount of allocated photoassimilates to the spike as well as stem reserves remobilization change the pattern of dry matter 
partitioning among wheat population again. At anthesis, there has been no clear association between cultivar height and spike weight. At physiologic 
maturity, however, dwarf cultivar generally has had higher weight and proportion of the spike. These results show that the pattern of dry matter 
partitioning is varied depending on the plant developmental stages and cultivars. Therefore, partitioning pattern of a cultivar observed at one growth 
stage is not necessarily similar in other growth stages. At physiologic maturity, Crossed Alborz and Pishtaz are superior with respect to dry matter 
partitioning and yield performance. Analysis of correlation reveals that leaves dry weight at anthesis, stem dry weight at two weeks after anthesis, and 
partitioned photoassimiltes to the grain are correlated positively with square grain yield. Therefore, these traits deserve further attentions in wheat 
programs dealing with increased grain yield. 
 
Keywords: Developmental stages, grain yield, partitioning, remobilization. 
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566 ab 91/1  a-c 12/4  a-c 59 42/2  ab 16 67/0  b-e 25 03/1  ab ��(; 

280 i 97/0  e 42/3  bc 48 66/1  c 26 87/0  a 26 89/0  b *��%;  
584 ab 56/1  b-e 19/4  ab 55 30/2  a-c 19 80/0  ab 26 09/1  ab ����� 

549 a-c 84/1  a-d 02/4  a-c 61 45/2  ab 15 61/0  c-e 24 96/0  b b�9�� 

403 e-g 13/2  ab 24/4  ab 62 62/2  ab 12 51/0  e 26 11/1  ab '�-��� 

611 a 90/1  a-c 00/4  a-c 62 48/2  ab 16 64/0  b-e 22 88/0  b %�-��$ 

392 e-h 91/1  a-c 68/3  bc 65 39/2  ab 15 55/0  de 20 74/0  b i"(�"�
 
"("� 

452 d-f 28/2  a 94/4  a 58 86/2  a 15 73/0  a-d 27 35/1  a ��6(  
337 g-i 16/1  de 03/3  c 54 64/1  c 16 50/0  e 29 89/0  b *(���6 

310 hi 68/1  a-d 52/3  bc 58 05/2  bc 17 61/0  c-e 25 87/0  b *���63 

566 ab 81/1  a-d 42/4  ab 57 53/2  ab 17 77/0  a-c 25 12/1  ab *�"��_ 

372 f-h 72/1  a-d 78/3  bc 60 25/2  a-c 17 65/0  b-e 23 87/0  b %���_ 

504 b-d 09/2  a-c 29/4  ab 58 48/2  ab 20 87/0  a 22 95/0  b '4�86�F  
636 a 13/2  ab 50/4  ab 62 79/2  a 17 76/0  a-c 21 94/0  b %�=�� i��F 

553 a-c 54/1  b-e 98/3  a-c 54 15/2  a-c 18 71/0  a-d 28 11/1  ab '�-�1+ 

422 d-g 54/1  b-e 79/3  bc 59 24/2  a-c 16 59/0  c-e 25 96/0  b '"(�� 

468 c-e 64/1  a-d 76/3  bc 63 35/2  ab 13 48/0  e 25 92/0  b �����#� 

349 g-i 41/1  c-e 49/3  bc 62 16/2  a-c 14 50/0  e 24 83/0  b '���! 

464 73/1  95/3  59 32/2  17 66/0  25 97/0  S�d���� 

UFV.�F#�9K# WX�2* (����# W�+B �� ��� ;�	�B* NO- �� ��*�5   .$.�*$. $���  
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 )+��6( '��% (� �1=	6 '%" �a� %� 
�	+ 
�3(�
)	�� b"�.� �
4���
5�, �� ��6( �3( .�	-_�� *(��86/2 

 �� 
�+  �� *(���6 " S
��64/1 �F 
�+  �1=	6 '%" S
��
 �"�k) �	-_�� �(5 \�D�(� )D2�� ��"( .(

�"�+  �1=	6 �� ��� '%" ����� " 
�3(� )+��6( *�!
�"�k) ��� ��
�  *�!1  "5�� .(  *(���6 �3( *�	j-6�

" *�(�� �F (i(�
�) 
�3(� �
�6 /��� S�
�$ �1=	6 '%
��� " '"(�� /%�=�� i��F /��6() i(�"% " (��#�

 �a� %� (i"(�"�
 
"("� " '4�86�F /b�9��) i(�
�
 �"�k) �	-_�� (��3 �"�+ �
 (� �1=	6 '%"5 S
� R1: .(

 ���� '�_�$ )B (� )�(��� (��, " h�� *��� ]h�9-�� ���
�! )+��6( "1W�, �� �
 " '��%)� 
�3(� ����F � �����

.��_ A���  

 (� ]���9: ����F f�.�(� �� 
�3(� ����  !"#$ (�
 h�� �1=	6 �W(� " '%" *�(�� �
4���
5�, )+��6(

���+ �1��� �� �
�I� �F ����� �"�k) R6� )���,�  *�!
1 /3  "5 (� (�Fx� 
�3(� �F R6� )	�� S
�� S
� .(

���+) ���� '�_�$ )B  �� )���,� (�
4���
5�, )+��6(
����` " *(�k) *5-	6�-, ����  )
�(�F �� �( (��_

�1=	6 �� )
h�����F (��W ��� *�!) �"�k .���5 (
)� '��� �� �!� ��� " ��(; 
�3(� *�	j-6� �W(� �F ��#�

'; (� �3�6 ��� ���� ) ��� 
�3(� S�d���� ����� �!25 
����� �W(� ����F�$ 
�3(� ��G� (� /(�W(�  ����

 S�
�$ �
~4���
5�, )+��6( '��% (� �3�6 �� *5-	6�-,
)� ���	��$ ��� S
� .��� )
h�� )
�(�F /����F�$ 
�3(� �	F

 '��� ���� '��F�$ *��� �3�6 �
��` %� ���.-6� (�
)� �! .�	!�  (�� &�D� )
�(�F R6� ��_ �(�_� S�	p

���+ %� ��� (� *5-	6�-, ���� ����� " (� (� )���,� 
�3
 �� ����F�$ �� �F ���� �	1��$ 
�3(� %� ��  e:�� ��� ����
 �� ���: ���� �� *5-	6�-, ���� ��  ��� (� *�!
)� '�_�$) ��_Araus et al., 2008.(  

3 .4 �5
2 �� � �� �&�
67) � �� �� !"# ��
� +�,-% .

9
:%�� 	 ;<2 �=�	 �� � �� �&�
67 >(.
@� (*  
� 
�

�)�� � A
1@ B&�'��C  

 �� �k�� ��S
� �F  '��% (� �1=	6 (�-��6���+ ,� )���
)� E�98� ��819:) ���� �� ��� ���� ����� �x� /��_

 )+��6( �1��� (� �1=	6 '%" E��.� %� ()1W� �3�6 ����
 �1��� " �
4���
5�,���+ ,� �"�k (� " �=6�H� )���

)5( �n�(� �_ %� )1W� �3�6 ���� ��819: .28/2  (� 
�+
3( �� ��6( �97/0  .��� b"�.-� *��%; �3( (� 
�+

)���% �F  z�6 ���" (� ���� ��819:)6(���(��  (��3
 m2�� R,�+�_  ����� " %�-��$ /%�=�� i��F 
�3(�

�� C����  ��636 /611  "584  (� 
�+J����-�  �� �� " S

*���6 /*��%; 
�3(�3  *(���6 "�� C����  ��280 /310  "

337  (� 
�+J����-� �F �� .�	-_�� �( ��819: (��G� S
  
 )D2�� <�=�(� ��� '��� b�.W )d-�=9! )6(��
 (� (z�6 ���" (�) ���� ��819: " �3�6 ��� '%" S��

 '��%���+ ,� �"�k) �(��� ��k" )���6 E��G� (� .(
 %� ��� �-.! "� (� R.W "� S
� )d-�=9!���+ ,� )���

 " R=j�)	�� (��  �"�k) �_6�� �3�6 .( )1W� 
���� '��	:
����` ��		F  (� " ���� ���+ %��� �� ��%�� *5-	6�-, ����

 �F R6� ��_ �(�_� 01-2� J��	�'��� �+� 01-2� *�!
 ��G-�� " *5-	6�-, ���� ����` �� �3�6'; �(��"�  �! ���� ��

 ���+ ��819: S���� (� )9��  G��� �#
"   	� l
��_ (�
��-��) �(�� �_( ED, *Joudi & Van den Ende, 2018; 

Joudi et al., 2012 
�	+ �3�6 (� *5-	6�-, ���� J9O� .(
 %� ��� (����+ ,� " �3( �� �-�� " ���F ���$ ����� )���

 (� )��H� l
��_10  ��20  %� ��� %"(���+ ,� �� )���
)� ��� (��G� �jF���) �6(Ehdaie et al., 2006 a,b .(

F��� E����-$) �3�6 (� *5-	6�-, ���� J9O� �j
����` �6S���� ��� *�!(�-F�, %� )8
 (�3�6 *% ��		F

 ��G-�� (��G��(��"� ����` *�!�	3  �� ��_���� �! )� _�� �
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)Ehdaie et al., 2006 a,b �
��` R6� )	�� S
�� S
� .(
 %� ��� �-.! "� (� �3�6���+ ,� *��^q� )��� �� �� �� *

19: *"( .R_�� �	!��� ���� ��8  
 '��% (����+ ,� ��� '%" S�� )d-�=9! /)���

U��)	�� " R=j� ���� ��819: " �! �"�k) ��� (��6 .(
 %� ��� �-.! "� (� �	p �!���+ ,� R=j� �^� (��G� %� )���

 �"�k) �_ �-6�F ���� ��819: �� U�� '%"6 (� .(
)�!"#$ 
�	+ *"( �� �F 
�O�� '�� " 
"("� *�!R,�+ /

 m2���_ '��% (� U�� '%" S���98p *�! )_�$
 ��819: " ���� �_( *��9� " *��_ �1��� /(�	����)

) �(�� ��k" ).	� )d-�=9! ���� )
���Allahverdiyev 

& Huseynova, 2017 .(�! S�	p  ����� *�d�� ������

���� �� *5-	6�-, ������4 R.! (� )
��! *�! 
�	+ ���

 '%" S�� ){���	, )d-�=9! �F ��� '��� �
� l
��_ (�
 '��% (� U�����+ ,�)	�� ���� )
��� ��819: " )��� (��

) ��=�Alavi sini et al., 2010U�� .(
���� " �! 5=6 *�!

R9�3 " �1=	6) ���+ (� )9��  G� (�3�6 )
h�� *�!
E8_ " *(�k 5-	6�-, S��q� ����� *��+���� !�  �%����)

 '��% (� ('52����+ ,� ���: .��(�� ���+ )��� �� �� 
 '��% (� *5-	6�-, �������+ ,� E�8�� �� �O	� )���

 �� �� ���� �!  "t8:��  R��3( " *5-	6�-, ���� ��=9F
 lG6 e:�� �!�	3 �6 ������ �!  (� ���� �����  !�F "

) �_ �!��� �1=	6Joudi, 2017 %� t$ .(���+ ,�)��� /
U�� (� ��_����� *5-	6�-, ����
���� �
�6 " �! 5=6 *�!

�� ���9!  '��F�$ (� �3�6 �
��`���� �!  ���� '%" S���� "
) ��(��  G�Dias & Lidon, 2009�-,�
 .( *�!

 !"#$ �+ S���� (� ���� ����� ��^q� R6� ���� '��� '�
 C���� �� ���� ��819: �� ��  ���� '%" %�)� _�� �

)Foulkes et al., 2014; Fischer, 2007�� S
����	� .( �a�
)�U�� �6( S���� y
�B %� ���+ *(�k 5-	6�-, " �!

 '��% (� ���� ��������+ ,� ��^q� )��� �� �� ��819: (� *
�-_�� ���� )
��� .���  

  

 ;�$'6)*$.* �4� UF� �V�
H	� . 67�8# ��� ��#4 �� ��F:��+: J* 4* $K� ���� �� (�.����+: J* �� 13M&!&3EFJ �:$F-� � �.��

)$9: )�5�* �.*� �+P7	L  

R.W  �1��� (� ��_ *��+ �%����  ���� ��819: )gr.m-2(  

�3�6 '%"  
���+ ,�)��� 35/0  ns 

 %� ��� �-.! "����+ ,�)���  50/0  * 
�
4���
5�, )+��6( 36/0  ns 

U�� '%"  
���+ ,�)��� 47/0  * 

 %� ��� �-.! "����+ ,�)���  37/0  ns 
�
4���
5�, )+��6( 33/0  ns 

�1=	6 '%"  
���+ ,�)��� 27/0  ns 

 %� ��� �-.! "����+ ,�)���  20/0  ns 
�
4���
5�, )+��6( 63/0  * 

���+ EF '%" 

���+ ,�)��� 44/0  ns 
 %� ��� �-.! "����+ ,�)���  42/0  ns 

�
4���
5�, )+��6( 65/0  ** 

)1W� �3�6 ���� ��819:  �
4���
5�, )+��6( 51/0  * 
ns :** (* (�� RF�+� �9K#+FS�9K# � �*� ;�	�B* NO- �� �*�5  �1 $���.  
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)	�� <�=�(� '��% (� �1=	6 '%" S�� *(�����+ ,� " )���
'; %� ��� �-.! "�  E��G� (� .��� ��
� ���� ��819: ��

 �� *5-	6�-, ���� ����� (��G� �
 )1W� �3�6 ���� ��819:
���� �!  " �
4���
5�, )+��6( (� �1=	6 '%" E��.� %� �F)

���+ ,��� )��� )	�� " R=j� <�=�(� (��; R6� �� *(��
 �"�k) R_�� z�6 ���" (� ���� ��819:6)���(� .( �F

r(�5+ )��� �! '%" S�� m2�� ����( 
�: %� )F��
 ���� ��819: " �1=	6)� _�� R=j� <�=�(� �� �d
� *����� /�

)	�� " (� �1=	6 '%" S�� (�����+ ,� ���� ��819: �� )���
���F �(�_� 
�	+) ���Ahmadi et al., 2005; Bayat et al., 

2010 .( !"#$ �+ y
�B %� �1=	6 '%" �F ��("�� S
� �� '�
��^q� )!�(�� )
�(�F ��1  '��% (� �1=	6 (� ���� ����� R=��)

 �1��� (� �1=	6 ��� '%" �� �
4���
5�, )+��6(
���+ ,� ���I� �( ���� ��819: ()���)� �!� )Slafer et al., 

2015 ��;(�F ����� �F R6� ��_ ���	��$ �-6�( S
� (� .(
��1+ �� *5-	6�-, ����(�-��6 *�k �� �_( ��� (� *�! 

�� ") �1=	6  *5-	6�-, ���� \�D-�� �
 " (�1=	6 (�H� �#
"
 �� ��1+ �� �� )
�(�F  
�5,� e:�� �p�F �%���� �� *�!

 �!��� ���� ��819: " ���� ����� ��=�� �O�-� (� " )!�(��
) �_Rivera-Amado et al., 2019 .(  
  

4�D��  . B&�'  

DH� 
�	+ ���� ��819: /)8
4���
5�, ��+�
� %� ����� ��
) ��� ����R�
% ��� R_���� m��_ " (�)� _���� .�

 �p�!  
�5,� (�a	� �� ��  �O�-� (� " R_���� m��_
 �� ��� ���� ����� �F R6� *("�� ���� ��819:


���� �	��� ���+ 01-2� *�!��_ '��% (� .���+ ,� /)���
 '; ����� " ��� ���� ����� �a� %� 
�	+ 01-2� 
�3(�

 ��
���� �1W�, (� .����� b"�.-� 01-2� *�!���+ ,� )���
 �9! (� �3�6 " �1=	6 ��� '%" /'; %� ��� �-.! "� ��
                                                                                    
1. Fruiting efficiency 

 
�5,� 
�3(�  ��� R_�� (� .���� R��^ ]���9: U�� '%"
 %� �3�6 �� ��� ���� ����� �W(� /'��% S
�36  ��45 

 %� U�� /�W(�25  ��36  %� �1=	6 " �W(�24  ��37 
�� �W(� %� ��� �-.! "� �1W�, (� .��� ��I-� 
�	+ 
�3(� S

���+ ,� �a� %� 
�3(� b"�.� /�
4���
5�, )+��6( �� )���
 �3�6 �
��` %� ���.-6� " �1=	6 �� *5-	6�-, ���� ("�W

 ��G-��)�(��"� ���� ����� *�d�� ��O� ���I� e:�� (
 *5-	6�-,�_ '%" " 
�3(� f�.�(� S�� )D2�� <�=�(� .

�1=	6  '��% (����+ ,�.��� ��!��� )���  ��� f�.�(� �� 
�3(�
 R=�� " '%" *�(�� �
4���
5�, )+��6( (� ]���9: ����F

 '��� g
�-� S
� .����� h�� �1=	6)� �!�  ����� *�d��
 �3( " ���+ *�9� �1��� �� �-�� *5-	6�-, ����

���.-6��(��)� ���I� / ���� ����� *�d�� S
����	� .���

-, *�9� �1��� �
 )B (� �3( �
 *5-	6�]��("�� 

)9� '�
�$ (� .��_ ��
� 5�� �d
� *�9� �1��� (� �����
 ����� �a� %� �! /%�-��$ " %�=�� i��F 
�3(� /�_( ED,
 %� ���.-6� " �1=	6 �� *5-	6�-, ���� ("�W) ��� ����
 z�6 ���" (� ���� ��819: �! " (U�� " �3�6 �
��`

 .����� ����U�� '%" (� �!���+ ,� "� (� �3�6 '%" /)���
 %� ��� �-.!���+ ,� �� *5-	6�-, ���� ����� (��G� " )���

���� �! )	�� " R=j� <�=�(� ���" (� ���� ��819: �� *(��
)� ���	��$ �F �	-_�� z�6)� b�.W S
� �	F (� �	����

������ 
�	+ (� ��819:  
�5,� �� l=��� *�!�k���(�� 
#$ !" �+.����+ (��3 '�  

  
5. ����5 	 &�"% .  

 
%h l
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