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A study on source-sink relationship of wheat genotypes under favourable and
terminal heat stress conditions in Khuzestan
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Table 1. Variation in mean grain weight (mg) of twenty wheat genotypes as affected by flag leaf removal  under 

favourable & unfavourable conditions

�B�K��� 3���+Unfavourable condition3���+�B�K� Favourable condition
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Table 2. Variation in mean grain weight (mg) as effected by the  removal spikelet from one side of  spike under 

favourable & unfavourable conditions
 �B�K��� 3���+Unfavourable condition3���+�B�K� Favourable condition
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6

C�6	6&��
%F�� 9=�; �'�&.

�6#(�m �� �; *&� �� ���� �5 ,'2 ��=�!��Q  

�� 3���+ �5 *�K� �B�K��� 3���+ �� p�
� *�� �
� 

*&� <�+ �%	; ��B�K� . ���U# �v�� C���B �5



"��\�$���� �B��' ,(�B "���DIU+<��	+ ���  $�%K5�#�]^!

١٠٨

*&� <����- ��
� *�� �
� .�� �4� �5 E�� �&�

# C��i� '� �+�� ��� � ��	6# c�	B� �e��


s: ,/6��e� �()) $(����!xx ����"� ��!x� �

Ma et al., 1990; Blum et al., 1983 ( ��(��(= C��i� �

)�$���e	=   C�5���!x!�Ma et al., 1990(6: �"" ��

 ��� ')Wardlaw, 1980( �%+� ��   �""��(	� �� <�6-" ��

*&� <�(5 .I=�~��
& aS� $��' E6
d��=

 �/%
&(%F ��(� <�6)` �5 *&� Ee	� ���
& a�L g�

$(��(= ��'�(�  �+�5 �%+�� �(e�� �i� �=

)Ma et al., 1990.(

 W6V
# E�� �� �&��5 ��(� C��? �v%K�	= 0��7

c �D �� ��6
� �B�K���   �B�K� 3���+ �� ��=�   T

*&� <�+ <��� $�U� . ���� g# $'  �f6#(
F �v%K�	=

 �=�+ ��	6# 3���+ �� I"=   �"B�K"� 3���+ �� I= �

�
�� ��6K5   *�H� �B�K����(5��� .�� $�U� |��%� �=�

�6#(�m���= *�� �
� ��
%+�� ��%U65 ���� $'  �;

$� �� p�
�se���5   �(5 �%U65 /6� �= . �v"�� C���B �5

�"6"#("�m E"�� ��*"6"F�"8 E"6"5 �"= $/@"�   p"�
"� ��=

D  �"�'�("#����� �(" . C�V"6V"
"# |"��"%"� �"5 |��%� E��

�""e	=   �""" $���)Ma et al., 1990 (V5���""���� * .��

""?; �#�(""65 �"" �e65   ���)Biade and Baker, 1991(

����o� |��%�����; R��/- .   �7 |��%� c�� �= �5

*&� <�+ R��/- >�%@� $�VV
� a�L '� �Y6V� .

65"" �e65   ���)Biade and Baker, 1991 (\6%�""�6-"" ��

 *6F�8 �� *&� Ee	� y�/5 ���� ,�q�� �; ���(	�

 ��%	; *�� �
� �%ed(; ���� ,�q�� �5 *�K� $/@�

 �
+�5 �%+�� .$���e	=   �� R��/- �� �%�

)Ma et al., 1990 (%� /6�"+ �n��� �Yq�
%� |��""&� <�""* .

 ���� �� $�-������ c�H� $�(
B �5 �� �;

�\6%� aS� �; ����� R��/- ����� ��6-

�~��
& 9��/F� �5 *���� �� ���
& a�L g� ��=

 ���%K�' ,�
- gd(; ���� ,�q�� �� ���� $'  �%U65

 $�65 ��() |��%� �v�� *	Kq �� �*&� <�+ �\
�

 �; �
%+��9
;�  gd(; ���� Iq� ���� <'���� 

 �=�+ �5 �K��V� ���5 ����   �?��  y�/�/�� �?�� 

*&� �%F�� 9��/F�.

$���e	=   ��)Ma et al., 1990(5""V� �""�5 '� b""   ,(

e	=�""$��)Blum et al., 1988 (F�7�""	"� �"""<�(; ���" �

          <'��"�� 3"&(%� �5 ,�
- Iq�  � $/@� <'���� 9=�;  ��"=

 ����� C ��%�   ���� $'  9��/F� �5     ,�q�� �� <���� �q�5 ��=

 gd(; ����            �"\
� y�/"5 �"��� ,�"q�� �� �"66o# $ �"5   

 *&� <�+ .         �"+� $���""D �""; �"��(	"� �F�7� $�-������

           <'���� 3&(%� �5 ����� ����# 9=�; �5 <��	= ���
& �� ����

   Iq� ����5 ���� �v%K .gd(;  y�/5   E��# ���� E��#  �"=

         �"
�� C �"�# ��"	6#   �=�"+ ,�q�� �� �
%"+��� ���� .  �"��

'��""�� 3""&(%�y�/""5 <g""d(;   E��""# �� �""��� E��""#

���
&         *"F�� 9��/F� �?�� |
: <�+ ��	6# ��= .  �"4���

��                E"�� 3"&  �"� �� $���"e	=   ,("�5 |��"%� �"; �("+

�q�
#  *&� <�(5 �= .          *"�H� �v%K�	= �(D  �5 c�� ��5

 �
�� ��6K5           �B�K� 3���+ �� �=�+ �5 ��	6# ���� $'  ���

 c�(�""& E""�� �""�6
� �B�K""����""� ��""�� �""�� �""; �(""+

 �""6#(�m p""�
� *�� �""
�  �""��� $'  b6K""��%: �""; ���""=

    ��  �� ����� ��%U65      ��"& k)�+ 9��/F� W��L '� $�(#

           �"����� �"; �"
d �"= ��(	� p�#�� �$� ,� � ��   y�5

  $���e	=)  <�U� �U%
� |��%� (        �� ���"�� ,�"q�� *U"; �5

    �*"+�; blF ���%5�   �("D  �"5    ��"& k)�"+ 9��/"F�

y�""5<�U""� ��""e�	B 9��/""F� �""5 W""F(� �$� ,� �   �""�� .

                 c�(�"""& E"""�� h�("""D �"""5 $�6"""&� ���"""5 c�"""� �"""�5

�&��5*&� '�6�  ��(� ��%U65  ��= .

B E�� �5 ���� ��e�	B �5 �=�+ ���� $'  �v%K�	= ,�

�� *�2� �\6%� ��e�	B �/D E�� �; �
;)��� $' �( �� �

V� ���� ����� ��e�	B E66�# �(�	;   ������ �&�&� 9

�� �� ��e�	B ����"#   �"�"�"
& �� �"��� ����# �� �%K��5

 p5���%� �� ���� ����# ��; �(L �5   p5���%� �� ���
&

�(	� (\%KD . '� �; p�
� *�� �
� �v%K�	= ,�B

 /6� ���� ��e�	B �5 *&� <�+ ��&�
� ���� $'  W��L

�� �\6%� E�� ��w��+�5 .e�	B $�/6��6#(�m �� bV%K� �=

 *&� <�(5 p�
� *�� �
� '�) c �DO .(�� E���5�
5 $�(#
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�\6%� ��e�	B b6K��%: ���5 h�@%�� �; ��; ��6-

���+�5 �
	+'�� ���(# . ��
�� �5 h�@%�� *V6V� ��

 C��? ���5 h�@%�� �5 �
=�	= �(L �5 ��e�	"B

 b"	"B /6� �e�m(�(F�(�   �e�m(�(�/6F ��B��' h(���

����(- �5 ����	� ���- �
d b5�V%� C��i� �
���5 �; ��

C��? E�� ,�\
�  2�5 ���� ��e�	B �5�����- .

�
��   ��
� �v%K�	= �5 ��6
� *6&�K� k)�+ ���

 E�� �v��65 ��6
� �B�K��� 3���+ �� ���� ��e�	B

 �K��V� �� ��e�	B �%	; 9=�; �5 ,�q�� �; *&� 0���

&�K� ��B�K� 3���+ �5 ���- 9
"# �"5 ��%	; *6

 �� ���� ��e�	B �5 k)�+ E�� �v%K�	= ,�B   �
%+��

�� $�U� ��B�K� 3���+ b6K��%: ���5 h�@"%�� �; �=�

�� �B�K� 3���+ �� ��e�	B�+�5 �
	+'�� ���(# .

�� �4� �5 c�� �= �59
�/- �; �&� b6K��%: ���5

p�
� *�� �
� 9=�; �5 ���� ��e�	B��= �%K��5 <��	

�+�5 . ��6
� *6&�K� k)�+) c �DO (�� $�U� �=�

�6#(�m �6�; �;�='� ����- �5 *�K� ���' �# 3&(%� ��

�� ��K��
+�5. *�� �
� �v%K�	= ,�B �5 �D(# �5

 c �D!� ���� $'  C��66o# ),�v6�6� (
& aS�'� �+����~�g� ��=���
& a�L

��6
� �B�K���   �B�K� 3���+ ��

Table 3. Variation of grain weight (mg) in twenty wheat genotypes as effected by the removal of spikelet from 

one side of  spike under  favourable & unfavourable conditions
�B�K��� 3���+Unfavorable conditions�B�K� 3���+Favorable conditions

p�
� *�� �
� ���U#

Source limitation 
aggravation

 p�
� *�� �
�%

Source 
limitation

�=�+

Control
��	6#

Treatmant
p�
� *�� �
� %

Source 
limitation

�=�+

Control
��	6#

Treatmant
�6#(�m

Genotypes

9.69.629.131.90.039.339.2Chamran
2.312.030.834.59.742.346.4Fong/chen
1.75.726.327.84.035.036.4Vee/Nac

15.423.226.332.47.833.436.0Attrac
4.827.424.130.722.633.240.7Falat

22.841.324.234.218.536.242.9Turaco
2.710.032.035.27.341.444.4Turaco…
4.614.628.132.210.040.044.0Bloudan…
0.221.527.032.821.332.939.9… �s� Kauz

13.818.328.934.24.538.239.9… �s� Bow
3.39.129.832.55.839.942.2Zagros
8.712.629.333.03.938.439.9AttilaBCN

-9.015.426.630.724.431.539.2… �s� Dove
8.020.527.332.912.5 35.940.4 �s� dove
3.017.236.642.914.245.852.3Simarah
1.815.836.041.714.044.951.3Shwamald

16.222.734.442.26.542.945.7Chanab88
-19.315.535.440.934.835.447.7F.12…

-2.822.637.145.525.442.653.4Yavaros

1.46.725.327.05.333.735.5Chenab 70
6.017.229.734.812.638.244.9Mean

��3.253.25�4.474.47LSD
��22.322.5��-9=�; �?��
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        �"� �4� �5 ���6
� *6&�K� k)�+ �5 p�
�    *"�B �"&�

9=�;            c�"H� �("L �"5 �v�� b��(B �� �%K��5 �� ��e�	B

     �"�5�� /"6�   ��"e�	B �v�� ���w�  �$�      b"; p"�
� �"5 �"=

�<�6-��; �&��5.

     ��""6#(�m p�"""
"� *"""�� �
"� ����V"""� ��"""&��"5

�""""6#(�m  ��""""4� ��""""e�	B b6K""""��%: �""""�5�� '� �""""=

SL) × Yp=Yo+(Yo     *&� <�+ �� ��5  )  �������!x� .(

 �""�5�� E""�� ��Yp   Yo �� ��""e�	B b6K""��%: 0""6#�# �""5 

       h(���   h(��� ��6K5 3���+SL    �
� �?�� �  *��

        ���"D� b"
� h("��� 3���"+ �� �� ��"5 ��"
�� �5 p�
�

  *&� <�(5 9���'� .      �"6#(�m ��"4� ��"e�	B �� ��"5  �"=

             *�� �"
� aS"� ��"F �"5   h("��� ��6K5 3���+��

c �""""D �� p""""�
�O�""""+ <�� �   . c �""""D E""""�� ��

��e�	B  �6#(�m �= ��=) ��"4�   ��q�  ��e�	B (  � ��

  *6�7      �   �B�K���   �B�K� ��6
�    �"= ��=��e�	B /6

       *6&�K"� k)�"+ �5 ��6
� �B�K��� 3���+ �� �6#(�m

   �6#(�m *6&�K� $�/6� ���6
�      *�� �"
� �"5 *�K� �=

<�"""+ �K"""��V� �"""�6
� 3���"""+  � �"""= �� p"""�
��"""��.

c �D�–<��& �v%K�	= 0��7  )�f6#(
F ( �=�+   ��	6# ���� $' ),�v6�6�((%;�F �� ���� ��e�	B   p�
� *�� �
� � �

�~��
& aS���6
� *6&�K� k)�+   ��6
� �B�K� 3���+ �� ���
& a�L g� ��=

Table 4.  Simple phenotypic correlation grain weight (mg) in treatment and control, source limitation, and grain 

yield in removal spikelet in one side of spike under favourable condition & heat susceptibile index

C��?

Traites

 ���� $' )�=�+(
Grain weight 

(Control)

p�
� *�� �
�

Source 
limitation  

���� ��e�	B

Grain yield
k)�+*6&�K���6
�

Susceptibility 
index

Grain weight (treatment) ��	6# ���� g# $' 0.79** 0.41* 0.27 -0.04
Grain weight (Control)  ���� $' )�=�+( 1 -0.24 0.22 -0.13
Source limitation % p�
� *�� �
� 1 0.12 0.08
Grain yield  ���� ��e�	B),�v6�6�( 1 0.25

*   ** :  06#�# �5�
�� ��& �� ���T   � % c�	%��.

* and  **:  Significant at the 5 and 1% levels of probability , respectively.

c �DT–<��& �v%K�	= 0��7  )�f6#(
F ( aS� �(%;�F �� ���� ��e�	B   p�
� *�� �
� ��=�+   ��	6# ���� $' 

�~��
&��6
� *6&�K� k)�+   ��6
� �B�K��� 3���+ �� ���
& a�L g� ��=

Table 5. Simple phenotypic correlation of treatment and control, source limitation and grain yield in removal 

spikelet in one side of spike under unfavourable condition & heat susceptibile idndex
 C��?

Traites
 �=�+ ���� $' 

Grain weight 
(Control)

p�
� *�� �
�

Source 
limitation

���� ��e�	B

Grain yield
��6
� *6&�K� k)�+

Susceptiblity index

Grain weight (treatment)  ��	6# ���� g# $' ),�-( 0.91** 0.27 0.10 -0.04
Grain weight  �=�+ ���� $' ),�-( 1 -0.16 0.07 -0.01
Source limitation p�
� *�� �
� 1 0.11 -0.13
Grain yield  ���� ��e�	B),�-(�6;( 1 -0.80**

** :
�� ��& �� �� ��� ��%c�	%�� .**: Significant at the 1% level of probability .                                                                                  

    �"� $�U"� |��%�           �"�6�L 3���"+ �� �"; �"=�  $ �"5

      M���# �� ���� $'  Id�: y�5 aS�    �"5 h(��� *+�;

�/!Q        ��"� *"+�; M���# ��   ,�-      �"5  h(��x/��  ,�"- 

#  *&� �%F�� b6�V .5  ��4���        �"i� '� �"+�� 9=�; E�� �&�

          I"=   �"��� $�"+ �": �"���� �� 2�"5 ��"�� I6V%K�  E6"
d

*&� <�(5 y�5 ��& ,� � 9=�;.
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      M���""#  � �""= �� �""��� $'  �Id�"": y�""5 aS""� �""5

  �"""5 0"""6#�# �"""5 *"""+�;T/!!   !/�O 9=�"""; �,�"""- 

�*""F� .�""� E���5�""
5�""\6%� $�(""# 9""V� �""; �(""	� ��""6-

y�"""5"""# �� Id�""":X 3���"""+ �� �/%
"""&(%F ��("""� E6�

 1�%�K""� 9
""# $��""VF �(""5 9
""# 3���""+ �(""D  '� �%U""65  .

 ��"""e�	B 9=�"""; $�/"""6� c�"""� �"""�5 �"""D�(� �"""i� ��

    bl""""F �"""")� ��""""��- �""""5 $�""""+�/���""""?�� 

*&� <�(5.

 c �DO���e�	B b6K��%: �� ��5 )��4� ��e�	B(�6#(�m ��� ��(� ��= ��
�� �5 ��6
� *6&�K� k)�+   ����

p�
� *�� �
� $�/6�   �B�K���   �B�K� 3���+ �� ��e�	B

Table 6. Yield potantional (Calculated yield) of twenty wheat genotypes and  Susceptiblity index yield under 

favourable / unfavourable and source limitation rate  in two years ( 1997- 2000)
�B�K� 3���+

Favourable condition
 3���+�� �B�K�

Unfavourable condition
�6#(�m�=

Genotypes
��q�  ��e�	B

Actual 
yield

*�� �
�

Limitation 
%

��e�	B

<�+ ��&�
� 

Calculated 
yield

��q�  ��e�	B

Actual 
yield

*�� �
�

Limitation 
%

 ��e�	B

<�+ ��&�
�

Calculated 
yield

k)�+

��6
� *6&�K�

Susceptibility 
index

Chamran 5666 13.0 6403 2472 16.2 2872 0.99
Fong/chen 4277 3.6 4431 2264 14.0 2581 0.83
Vee/Nac 5137 5.7 5430 2042 15.6 2361 1.06
Atrac 5180 12.0 5802 219 14.5 2513 1.02
Falat 5166 7.5 5553 2056 12.0 2303 1.06
Turaco 5249 10.2 5784 2459 11.2 2734 0.93
Turaco… 5402 13.3 6121 2681 23.4 33.8 0.88
Bloudan… 5902 15.0 6787 2459 4.6 25.72 1.02

… �s� Kauz 5902 9.7 6475 2403 15.9 2785 1.04
… �s� Bow 5152 18.1 6085 2361 9.3 2581 0.95

Zagros 4138 16.0 4800 2069 10.1 2278 0.88
AttilaBCN 5416 10.4 5979 2500 16.4 2910 0.95

… �s� Dove 5235 8.3 5670 2486 14.7 2851 0.92
 �s� Dove 5097 13.7 5795 2542 6.6 2710 0.88

Simarah 6152 14.9 7069 2151 14.5 2463 1.14
Karkheh 5582 12.0 6252 2195 7.5 2360 1.07
Chanab88 4916 22.6 6027 2320 7.3 2489 0.93
F.12… 4638 17.0 5427 1945 13.3 2204 1.02
Yavaros 5860 9.9 6440 2348 13.2 2658 1.05
Chenab 70 4499 8.0 4859 1067 9.5 1168 1.3
Mean 5229 12.1 5857 2256 12.5 2538 """""""

   9=�""; �(""4
� �""5 �W""6V
# E""�� |��""%� �""5 �""D(# �""5

    E%)�"& $'�("%�   p"�
� *�� �"
� *"6F�8    p""�
� ��"=

            ���("� *"��B� blF �)� ����- �i� 9=�; /6�   $/@�

�� �6?(#��' �B��/�5   ���Z
�5�(+:

�  "               *U"; ���"5 �5�U"� 3���"+   $�%"&'() $�%"&� ���5 

 #(�m �� '�6         �; ��(+ �6?(#   9
�/- ��   ��?� ���=

   1�%�K� �U� � �+� <� �         ����"& �"��� �+� � �   ��2(L 

�
+�5 �%+��.
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&�5 ���
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