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���� �� �	 �;�S� R6�� ��* ���/�/0�  5��6

(��)* (���� �7��8 9	��6 � �%
���� ��/�/0� �� U���� .G�O  � I��� ��
� ��F" ��+��J� %� ���	�8
 V���� � �* 
 �*
��76 ���F� ���	 
� . ���	�8
 L�� V���� 
G�O  ��*9 �6  �4 G�����	 ��
� G�O �  ��*13 �16 �17  G���)� ��
�

���	 ��� ��+)$ . �F�
 L� G�O ��+)$ L��5;� ���	�8
 V���� G�� 
9 �%� ��F" [��8 %� ����	 � �+��� 
 ��� (
��� 
�5* (%� G�O 
 �  �F�
 � ��*4  �6 �	 ��� 
�5* (%� � 9	�6 ��6 
 �+��� ��7� ��F" [��8 %� . V���� 
 U�$

L��  ���� 
�5* (%� � 9	�6 ��6 
 �+��� ��7� ��F" ���	�8
 L�� V���� 
 � 9	�6 ��6 
 �+��� ��7� #F" ���	�8

��76 � #�\6 ��� �'�]�)* G�����	 ��
�  
����	 ��� ��+)$ �	 .G�O  ��*2 �4  �10 G�O � G���)�  ��*1 �13  �18 

��� �
 ��+)$ �����_� G�����	��. �	 9	�6 ��6 
 �+��� ��7� #F" )$ �	 �E�6 #F" G���)H6 (���$ � �* 
 ��� ��+
��	�8
 V���� �� ������� .�#F" G�� %� �7	 � � �+��� 
 ��� (%� ��F" R����C (% L�� U�$ V���� 
 � ��� (%� ��F"

 ��� 
�5* (%� � �+��� 
`H6 (���$ �	 ��	�8
 L�� V���� 
" G����	 ��� ��+)$ �	 �E�6 ��F�� . G���)� � G�����	
 
 �+��� ��7� ��F" � L�� U�$ V���� 
 a��
 b�8 � 9	�6 ��6 
 �+��� ��7� ��F" �	 c�	�6 ����� �	 �����d I���

�	 ��	�8
 L�� V���� 
 �Q�� b�8 � 9	�6 ��6 .����	#E�
� G���)� � G� ���BC 5�� �6�)$ �	 ���	 �����  ��7� ��F"
 a��
 b�8 � �+��� 
 ����6M #� �	. G���O�	 G��� G)e �9	�6 ��6 
 �+��� ��7� �� � (��� L��6%M G�� f���� 

I���`H6 � ��� ��+)$ �	 �E�6 #F" G��� V���� � �* 
 RS; ��H��� ��	�8
 L�� � L�� U�$�	  �G����E�6 (���$ �	 
O ��+)$ �!"� ���	 #F"G� ��* �K �7P�g6 
�6 V���� � �* 
�6 �H���C�� . 
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��)* � ����6 : �K ��+)$ �	 �E�6 ��F" ������� � I��� �	��%
���	�8
 L�� � L�� U�$ V���� #0�  

>�(?�
 � �+)K %� �Kb�S06 �6 
�)� �	 �$�
% `H6  ��M

f��	 � �
m �U��& %� �7	 ��  #�� ��� `H6 �+j G�6
�Hk
)Akar et al., 2004 .( ��	�8
 L�� �	 ���& G���	  
�8

��]�  n+�N6 ����* � oM V���� �	 � #�� U��/6
 
� �
�&%��)Samarah, 2005 .( V���6 �	 (����
 ��p �&��
�	250 �+�6 6 a�T [8��6 �5K b�� 
 ��

�)�� �  o�]06 (�HK a�T�6 �� .R6�$ G���)H6  ��*
$ ����� ��06�6 G�� 
 �$�
% (�*��& ��+) [8�

L�� ��	�8
 L�� �+)K %� ��]�% ��j ��* #�� 
)Ehdaei, 1993 .(�K� �	 G��  
 o�+g6 ��F" ��+� ��

 �F�6 L���� ���T L�� �	 #�]� �K�6 (���  ��*
�
�]T G�����	 �P�  ��� ��+)$ �K��6#�� )Taheri

Mazandarani et al., 2005 .( �T��� 
 ���T L��
��
 RS; 
 ��7� �� �+p�6�+� ��� (�� �C �� �*  %�

�+��� ��7� L*�� [��8  ��* �* 
 ��� ��7� � 
�
�	
 �+���  U��& � �K 
 b�S06 L*�� �K�6�6 �� 

)Emam, 2008 .(�K 
 ��� ��+)$  ���� ����)*
 �� %� �7	�� �� #�� ���q�C 
��]	 ��F" �$�
% (�*��&
 �+��� 
 ��� ��7� �9	�6 ��6 
 �+��� ��7� �+"� #F"

 #�� ��� 
�5* (%� �)Sinebo, 2002 .( � ��)06
��
 (�
��)*)Noor-Mohammadi et al., 1999 ( 
�Hr�

 ��*�K �� ������F�
 L� I���� �	 #�]� �F�
 � 
��
� �����	 ��� 
�5* (%� � ���C ��7� . 
�J��� G���	��	

�6  L� I���� �	 �F�
 � �K I���� �]��/6 
 �� �

�	 �F�
  �	 �����	 ��E�� s5K � G�� ����	 a� �
�"

����	 ���� ���& ��+)$ . �� �	 �P�p 
 G�� ��*�K
�F�
 � �	 #�]� �F�
 L�  �+��� 
 ��� ��7�

��	����� ��� . �6���	 �* �+"� G�
 � L��5& � I���
 �p!"�#�� )et al., 2006 Maxted(�� �
�8 �	 � 

�6 (�*��& �!"� 
 #�/;�6 �K�6 �����d I��� �	 ��
���& 
 ���& � �+*� �$�
% ��*  �H�M �	 ��]	�� ��p� ��*

 #��)De Ponti, 2010 .(�6�� #�)*� �	 �K�� �	 %��� G
U� ���Bj *(M 9�� �	 � � �	 ��76�K ���Bj %��� 9;
  �	 �t��

�	 �K�� �P�]��T  oM #���06 � ��T� �P�� ��k ��*
u����d ������� �
��� 
  ����	 �	 o�+g6 ��F" �	 ��*

��	�8
 L�� V���� 
 ��+)$ ��]� RS; �TM  � U%O
 �
��e#�� . �v��� G�� �	 G��L*�tC  �� �� ��K�

�(M %� w�* G�O ���6�/6 �������  ��
� LN	 ��6� ��*
 ��
�	 ���+)$ �����_� G���)� �	 o�+g6 ��F" I���

n+�N6 ��F" � ��� ��+)$ �	 
�B&��E�� ��F" ������� �

 (�5�6 G��7�#E�
� ���BC  V���� #0� �H�M �	M ���F�6
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 L�� ���� U���� . ��	�8
 L�� b�)$� 
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�8�� ��  v��� �	
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�6#;�'� �
�" ��E . �
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) b��K3 .( ���F" L��6%M (���C 


 �R����C (%� �R����C b�8 ��Q�� (%� ��Q�� b�8 ����6
 
 ��� (%� ��+��� 
 ��� ��7� ��+��� (%� ��+��� b�8

%� �9	�6 ��6 
 �+��� ��7� ��+��� b�8 ���� 
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�#F" G�'���6 2
G�  x���
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 �h����d �2
P� x���
�� �h����; )2

E
2
G

2
P ��� ��(  �	

��  x���
�� ��5�� b��K ��7	�6 G�'���6 �e��
 ��6� %�
�6M #� �	 .  

 b��K1- �
�)� /G�O �+��� 
 n�
 ��7� � ���� L��6%M 
 ��F��� 
�6 �K ��* 
Table 1. Name / pedigree and number of rows per spike of used barley lines in the experiment 

�+��� 
 n�
 ��7�  
Number of rows in spike 

���� 
Pedigree 

 �
�)�
G�O  

6 rows Bahman (WA 2196-68/NY6005-18, F1//ScotiaI) 1 
6 rows Bahtim 7DL/79-W40762//Deir Alla106 2 
2 rows Pamir-010/Sahara-3768 3 
2 rows Pamir-065/Pamir-149 4 
6 rows Legia/Beecher 5 
2 rows Pamir-013/Sonata 6 
6 rows Oykor/Dobrinya 7 
2 rows Sls/Bda//Sararood-1 8 
6 rows Bereke-54 9 
6 rows Manitou//Alanda/Zafraa 10 
2 rows Pamir-146//YEA389-3/YEA475-4 11 
6 rows Alpha/Durra//Pamir-160 12 
6 rows Rhn-03//Lignee527/NK1272/5/Lignee527/Chn-01/4/Lignee527 13 
2 rows Manitou//Alanda/Zafraa 14 
2 rows Pamir-168 15 
6 rows Productiv/3/Roho//Alger/Ceres362-1-1 16 
2 rows Belt67-1608/Slr/3/Dicktoo/Cascade//Hip/4/Antares/Ky63-1294 17 
6 rows U.Sask.1766/Api//Cel/3/Weeah/4/Lignee527/NK1272/5/Express 18 
6 rows TWWd85-37/Kavir 19 
6 rows Rhn-03//L.527/NK1272 20 

  
 b��K2- RS; �TM ��	�8
 L�� b�)$� %� �7	 �6 � �&��
�	 G�'���6 

Table 2. Mean of rainfall and temperature, after terminal moisture stress 

��	�8
 L�� b�)$� ��6 
Months of water stress 

�+�6 �]p �	 �&��
�	 G�'���6 ��6 
 ��6  
Average of rainfall per month 

(mm) 

����� �K
 �]p �	 ��6 ��6 G�'���6 ��&  
Average of  temperature per month 

(°C) 
��6 ��T  June 1.3 20 

��6 ���  July 0.9 24.2 
  

 b��K3- L��6%M R06 W�T ���"�ST 
Table 3. Soil characteristics of the experimental site 

R� �%�  
Total nitrogen 

(ppm) 

oBK R	�Q �F]; 
Available phosphorous 

(ppm) 

��� #��\� �F]; 
Fixed Phosphorus   

(ppm) 

R� �F]; 
Total phosphorus  

(ppm) 

`����C  
Potassium  

(ppm) 
0.08 12.70 228.60 241.30 312.00 

  
A��$.  �B��  

 A��$.>�CD� E.����� �
 f���� 
 ��F" x���
�� ��5��L�� U�$ V���� 

) b��K4 ( ��	�8
 L�� �) b��K5( �O �� � (���G  �*
 ���F���76 
� �)p <0.05 ( ��
�	 ��F" ��+� �J� %�

��� ����� .G�O �O�	 I��� �K� �'���	 ����� G��  ��*

��F" G�� �J� %� �7P�g6 
�6  ��	�8
 V���� � �* 

�	 . (�
��)* � ���N���)Nikkhah et al., 2011 ( I���

)$ ��5K� � ��+)$ ��F" ���	 �HK�� R	�Q �����d ��+
 G�	 
K ���T L�� V���� 
 �F�
 L� � � ��*�

���� A
�5& RS; ��H���.  
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���	�8
 L�� � L�� U�$ V���� #0�  

 b��K4-  �	 c�	�6 n+�N6 ��F" x���
�� ��5��20 ��	�8
 L�� U�$ V���� 
 �K G�O�
Table 4. Analysis of variance for the studied traits of 20 barley lines under non- moisture stress conditions 

��7	�6 G�'���6   Mean squares���

�+��� (%�
Spike 
weight�

R����C (%� 
Peduncle 
weight�

�Q�� (%�
Stem 

weight�

�+��� b�8
Spike 
length�

R����C b�8
Peduncle

length�

�Q�� b�8
Stem 
length�

��%M �K
 
df 

�����_� 9	��6 
Source of variation 

0.01ns 0.0006ns 0.002ns 1.44ns 0.45ns 2.90ns 2 W�+	  
Block 

0.54** 0.006** 0.03** 2.23** 20.59** 90.82** 19 G�O  
Line�

0.017 0.00077 0.0043 0.589 4.807 18.57 38 L��6%M ��gT  
Error�

8.35 12.74 9.68 12.31 7.88 6.29       �����_� ���e �"
CV (%)�
ns�*�** :��� �	 ����76 ��j� 
���76yg� 
 
�b�)�p�5%�1.% 

   ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.�
  

��K �6�� b4                                                                                                                          Table 4. Continued 

    ��7	�6 G�'���6Mean squares��
�����_� 9	��6  
Source of 
variation�

��� ��+)$ 
Grain yield�

a��
 b�8 
Awn 

length�

 (%���� 
�5*  
1000-kernel 

weight�


 �+��� ��7�
9	�6 ��6�

spike number 
per m2

�+��� 
 ��� (%� 
Grain weight 

per spike�

�+��� 
 ��� ��7� 
Number of 
grains per 

spike�

��%M �K
 
df 

2.25* 0.19ns 3.65ns 9429.96* 0.03ns 6.77ns 2 
W�+	  

Block 

2.39** 2.02* 78.54** 105665.06** 0.44** 401.84** 19 
G�O  

Line�

0.57 0.88 7.158 7596.23 0.029 6.889 38 
L��6%M ��gT  

Error�

14.65 8.97 6.54 14.47 13.37 7.92 �����_� ���e �"
    CV (%)�
ns�*�**:��� �	 ����76 ��j � 
���76yg� 
 
�b�)�p�5%�1.% 

   ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.�

 b��K5-  �	 c�	�6 n+�N6 ��F" x���
�� ��5��20 ��	�8
 L�� V���� 
 �K G�O 
Table 5. Analysis of different traits belong to 20 barley lines under moisture stress conditions 

G�'���6��7	�6  Mean squares���

(%��+���
Spike 
weight�

R����C (%� 
Peduncle 
weight�

�Q�� (%�
Stem 

weight�

�+��� b�8
Spike 
length�

R����C b�8
Peduncle 

length�

�Q�� b�8
Stem 
length�

��%M �K
 
df 

�����_� 9	��6  
Source of variation 

0.003ns 0.0001ns 0.0008ns 0.23ns 0.46ns 1.16 ns 2 
W�+	  

Block 

0.28** 0.005** 0.02** 1.65** 15.28** 71.56** 19 
G�O  

Line�

0.01 0.0002 0.001 0.292 1.909 7.307 38 
L��6%M ��gT  

Error�

8.75 7.44 7.39 9.19 7.34 6.26      �����_� ���e �"
 CV (%)�
ns�*�** :��� �	 ����76 ��j� 
���76yg� 
 
�b�)�p�5%�1.% 

   ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 
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 b��K �6��5                                                                                                                          Table 5. Continued 
��7	�6 G�'���6    Mean squares���

��� ��+)$  
Grain 
yield�

a��
 b�8  
Awn 

length�

��� 
�5* (%�  
1000-kernel 

weight�


 �+��� ��7�
9	�6 ��6  

Number of 
spike per m2�

�+��� 
 ��� (%�  
Grain weight 

per spike�

�+��� 
 ��� ��7�  
Number of 

grains per spike�

��%M �K
  
df 

�����_� 9	��6  
Source of variation 

0.74* 0.87ns 9.81ns 21949.75* 0.01ns 3.18ns 2 W�+	  
Block 

1.71** 2.81** 75.50** 115696.50** 0.22** 322.35** 19 G�O  
Line�

0.55 0.914 8.072 10118.11 0.014 4.208 38 L��6%M ��gT  
Error�

18.87 9.11 8.25 16.96 13.80 7.51     �����_� ���e �"
 CV (%)�
ns�*�**:��� �	 ����76 ��j � 
���76yg� 
 
�b�)�p�5%�1.% 

   ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively.�

  
A��$. >F��?� G+H.�+�  � �/I���9  �H$F8�/  

 G�'���6 �]��/6 f���� ��	�8
 L�� U�$ V���� 

)b��K6( G�O 
 �Q�� b�8 G�����	 �� � (���  ��*

19  �8 G�O 
 (M G���)� �  ��*1 �10 � ��*��6� . 

 ��	�8
 L�� V����) b��K7(  
 �Q�� b�8 G�����	

G�O  ��*19  �14 G�O 
 (M G���)� �  ��*1  �10 
�� ��*��6 . (�
��)* � x�P�;)Foulkes et al., 

2002 ( �	 �����	 I�F�
� �	 U��& U�Q
� �� ����� 
�Hr�
 %� ��F��� ������� � �Q�� 
 ����	 ���Tm (�	 �
� R�P

��)� V���� 
 ���� (�� �C ���	 (M L*�� � #	�8
 
 ���T �$�]6�� V���� ��E�� #0� ��)� ��
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Table 6. Comparisons of means for different traits of 20 barley lines under non- moisture stress conditions�
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 ��+)$ L��5;�

�+��� (%�  
Spike 

 weight (g)

�+��� b�8 
Spike length 

(cm)�

R����C (%� 
Peduncle 

 weight (g)

R����C b�8 
Peduncle 

 length (cm)

�Q�� (%�  
Stem weight 

(g)

�Q�� b�8  
Stem length 

(cm)�

G�O �
�)��
Line number�

2.15 a 5.13 gh 0.24 abc 25.86 cdef 0.65 bc 58.07 g 1 
2.06 ab 5.94 cdefg 0.26 abc 27.39 bcde 0.77 ab 64.09 cdefg 2 
0.89 gh 6.23 abcdefg 0.14 fg 25.13 def 0.46 e 63.70 defg 3 
1.05 fg 6.90 abcde 0.16 efg 26.14 cdef 0.52 de 64.08 cdefg 4 
1.67 e 6.89 abcde 0.24 abc 29.47 bc 0.68 bc 71.80 abcd 5 
1.13 f 7.32 abc 0.16 efg 26.63 cde 0.59 cd 69.98 abcde 6 

1.88 bcde 5.95 cdefg 0.28 a 30.07 abc 0.81 a 74.96 ab 7 
1.21 f 6.26 abcdefg 0.18 def 28.48 bcd 0.66 bc 75.92 a 8 

1.82 cde 4.39 h 0.27 ab 27.58 bcde 0.82 a 66.93 bcdef 9 
1.94 abcd 5.80 defgh 0.16 efg 22.42 f 0.66 bc 60.08 fg 10 
0.80 h 6.08 bcdefg 0.12 g 23.58 ef 0.42 e 63.96 cdefg 11 

1.78 cde 5.45 efgh 0.25 abc 29.54 bc 0.81 a 71.19 abcd 12 
2.09 ab 5.37 efg 0.25 abc 26.00 cdef 0.71 abc 62.46 efg 13 
1.27 f 7.23 abcd 0.21 cde 29.12 bcd 0.71 abc 72.34 abc 14 
1.20 f 7.53 ab 0.18 def 29.13 bcd 0.68 bc 69.64 abcde 15 

1.80 cde 6.85 abcdef 0.24 abc 27.77 bcde 0.68 bc 64.63 cdefg 16 
1.26 f 7.60 a 0.22 bcd 33.78 a 0.68 bc 71.20 abcd 17 

1.78 cde 5.50 efgh 0.23 abcd 27.13 bcde 0.74 ab 74.10 ab 18 
1.73 de 6.44 abcdefg 0.22 bcd 31.24 ab 0.71 abc 77.20 a 19 
1.98 abc 5.89 cdefg 0.28 a 29.32 bcd 0.72 ab 71.90 abcd 20 

G�'���6�p ��
� ��*���76 �
�6M w!�T� �	��6 w��
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 R����C ~�ST �	 � �Q�� 
 ���
 ���	 o��
�; V���� %�)et al., 2012 Habibpour .(�	 

 L�� U�$ V���� 
 G�'���6 �]��/6 f���� v���) b��K
6 (G�O 
 �+��� b�8 G�����	  �
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 b��K �6��6                                                                                                                          Table 6. Continued  

��� ��+)$ 
Yield 
(t/ha)�

a��
 b�8 
Awn length 

(cm)�

��� 
�5* (%� 
1000-kernel 
weight (g)�

 �+��� ��7� 

 9	�6 ��6  

spike number 
 per m2�

�+��� 
 ��� (%� 
Grain weight 
 per spike (g)�

�+��� 
 ��� ��7� 
Number of 

grains per spike�

G�O �
�)��
Line 

number�

6.09 abc 9.59 bc 32.36 gh 348.78 efg 1.75 ab 54.80 a 1 

4.15 ef 10.78 ab 40.00 def 218.21 g 1.85 a 47.46 b 2 

4.61 def 10.46 ab 41.43 cdef 643.80 bc 0.71 ef 17.46 g 3 

5.4 bcde 9.75 bc 44.68 bcd 624.99 bc 0.79 def 18.86 fg 4 

4.28 ef 10.50 ab 30.53 h 318.13 efg 1.36 c 44.53 bc 5 

5.99 abcd 7.16 c 47.71 ab 647.56 bc 0.97 de 20.60 fg 6 

5.59 be 10.32 ab 41.12 cdef 348.12 efg 1.6 abc 38.80 de 7 

6.62 ab 10.27 b 45.00 bcd 758.46 b 0.87 def 19.73 fg 8 

7.16 a 9.96 bc 43.00 bcde 432.98 def 1.76 ab 39.26 de 9 

3.83 f 10.72 ab 43.00 bcde 219.91 g 1.63 abc 40.53 cde 10 

6.04 abcd 9.50 bc 38.00 ef 931.07 a 0.64 f 17.40 g 11 

5.21 bcdef 11.26 ab 40.83 cdef 352.76 efg 1.45 bc 36.80 e 12 

4.76 cdef 11.20 ab 44.00 bcd 267.71 fg 1.64 abc 40.26 cde 13 

4.57 def 10.64 ab 50.16 a 439.55 de 1.05 d 21.60 fg 14 

5.17 bcdef  11.30 ab 42.43 bcde 528.27 cd 0.98 de 23.40f 15 

4.31 ef 10.45 ab 32.39 gh 308.20 efg 1.47 bc 43.20 bcd 16 

4.59 def 10.97 ab 45.91 bc 448.37 de 1 de 23.00 f 17 

6.22 abc 11.28 ab 38.61 ef 424.11 def 1.48 bc 36.20 e 18 

5.12 cdef 12.16 a 36.31 fg 352.64 efg 1.41 c 39.60 de 19 

5.52 bcde 10.15 b 41.73 cdef 344.88 efg 1.61 abc 39.06 de 20 
G�'���6�p ��
� ��*���76 �
�6M w!�T� �	��6 w��
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Table 7. Comparisons of means for different traits of 20 barley lines under moisture stress conditions 

�+��� (%� 
Spike 

weight (g)�

�+��� b�8 
Spike length 

(cm)�

R����C (%� 
Peduncle 
weight (g)�

R����C b�8 
Peduncle 

length (cm)�

�Q�� (%� 
Stem weight 

(g)�

�Q�� b�8 
Stem length 

(cm)�

 �
�)�G�O �
Line 

number�

1.43 abc 4.78 fg 0.21 bc 23.07 fg 0.61 bcdef 52.65 f 1 

1.41 abc 5.78 bcdef 0.23 ab 25.35 cdef 0.62 abcdef 59.16 e 2 

0.66 gh 6.02 bcde 0.12 hi 23.26 efg 0.41 g 61.48 de 3 

0.79 fg 6.30 abcd 0.14 gh 23.05 fg 0.44 g 58.85 e 4 

1.36 bcd 6.06 bcde 0.20 bcd 26.68 abc 0.60 bcdef 67.58 abc 5 

0.95 f 7.19 a 0.15 g 23.83 defg 0.53 f 66.58 abcd 6 

1.58 a 5.46 def 0.24 a 27.00 abc 0.70 a 67.00 abc 7 

0.84 f 5.80 bcdef 0.16 fg 26.20 bcd 0.56 def 68.34 ab 8 

1.53 ab 4.15 g 0.24 a 25.54 cdef 0.68 ab 63.11 bcde 9 

1.32 cd 5.32 def 0.14 gh 20.34 h 0.55 ef 53.07 f 10 

0.57 h 5.64 cdef 0.10 i 22.29 gh 0.36 g 61.58 de 11 

1.48 abc 5.44 def 0.21 bc 27.66 abc 0.68 ab 65.92 abcd 12 

1.13 e 5.17 ef 0.21 bc 23.89 defg 0.62 abcdef 58.88 e 13 

0.92 f 6.78 ab 0.18 def 25.75 bcde 0.63 abcde 68.36 ab 14 

0.84 f 6.81 ab 0.16 fg 26.92 abc 0.56 def 64.66 abcd 15 

1.12 e 6.59 abc 0.22 bc 26.10 bcd 0.60 cdef 62.78 cde 16 

0.92 f 6.74 ab 0.18 ef 29.27 a 0.60 cdef 65.98 abcd 17 

1.19 de 5.55 cdef 0.19 cde 25.28 cdef 0.65 abc 66.56 abcd 18 

1.29 cde 6.02 bcde 0.20 bcd 28.34 ab 0.64 abcd 69.92 a 19 

1.45 abc 5.78 bcdef 0.24 a 27.58 abc 0.66 abc 66.20 abcd 20 
G�'���6�p ��
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 b��K �6��7                                                                                                                  Table 7. Continued�

��� ��+)$ 
Grain yield 

(t/ha)�

a��
 b�8 
Awn length 

(cm)�

��� 
�5* (%� 
1000-kernel 

weight 
(g)�

9	�6 ��6 
 �+��� ��7�
Number of spike 

per m2�

�+��� 
 ��� (%� 
Grain weight 
per spike (g)�

�+��� 
 ��� ��7� 
Number of 

grains per spike

G�O �
�)��
Line number�

3.08 cde 9.85 b 23.22 g 284.76 ef 1.16 bcd 49.06 a 1 

3.61 bcde 10.42 ab 33.15 cde 286.95 ef 1.19 abc 38.53 bc 2 

3.48 bcde 10.09 b 33.34 cde 653.68 bc 0.51 gh 14.80 ij 3 

4.44 abc 11.27 ab 39.77 ab 708.11 ab 0.57 fgh 15.00 hij 4 

2.84 de 10.22 ab 25.00 g 267.54 f 1.13 bcd 40.86 b 5 

4.57 ab 8.32 c 39.32 ab 771.02 ab 0.79 ef 18.40 hi 6 

3.37 bcde 9.73 b 35.00 bcd 285.40 ef 1.27 ab 34.53 de 7 

4.25 abcd 10.39 ab 39.00 ab 639.40 bc 0.66 fg 17.53 hi 8 

5.31 a 10.79 ab 40.00 ab 387.79 def 1.39 a 34.53 de 9 

3.30 bcde 11.16 ab 38.53 abc 318.35 ef 1.01 cde 26.60 g 10 

3.80 bcde 10.05 b 34.86 bcd 865.69 a 0.41 h 12.80 j 11 

2.92 de 12.08 a 35.00 bcd 279.69 ef 1.12 bcd 31.46 ef 12 

2.43 e 10.72 ab 31.39 def 257.83 f 0.94 de 29.86 fg 13 

3.18 bcde 11.13 ab 40.68 a 475.47 cde 0.69 fg 16.60 hi 14 

3.44 bcde 10.95 ab 36.00 abcd 511.94 cd 0.67 fg 18.80 h 15 

2.52 e 10.50 ab 28.91 efg 254.03 f 0.93 de 32.13 def 16 

2.58 e 10.49 ab 37.66 abc 392.03 def 0.67 fg 17.20 hi 17 

3.01 cde 10.73 ab 36.00 abcd 309.26 ef 0.99 cde 26.93 g 18 

2.75 e 10.60 ab 27.61 fg 286.76 ef 0.97 cde 35.00 cde 19 

2.96 de 10.93 ab 33.43 cde 274.53 f 1.17 bc 35.33 cd 20 

G�'���6�p ��
� ��*���76 �
�6M w!�T� �	��6 w��
��� �
�.     Means with the same letters are not significantly different. 

  
��76 � #�\6 �'�]�)* �`� �+"� �+��� (%� G�	 �
� 

 b�8 ��Q�� b�8 ��F" �� �+��� 
 ��� ��7� �R����C  

� �K� ��*��6 ���	 a� 
 ��� ��+)$ . G��q)*

 �
 a��
 b�8 � �+��� b�8 �	 #F" G�� �'�]�)*
��76 � �F�6 ���� A
�5& 
� . 
 ��� ��7� G�����	

 L�� U�$ V���� 
 �+���) b��K6 (G�O 
  L� ��*
 �
�)� �F�
1 �2  �5 G�O 
 (M G���)� �  � ��*
 �
�)� �F�
11 �3  �4 #�� ��� ��*��6 . 
 G��q)*

 ��	�8
 L�� V����)K b��7 (G�O  �F�
 L� ��*
 �
�)�1 �5  �2 G�O � G�����	 ��
�  �F�
 � ��*
 �
�)�11 �3  �4  �+��� 
 ��� ��7� G���)� ��
�

���	 .�6 G���	��	 G�O �� #�� 
�Hr� (���  L� ��*
�+��� ��
� �F�
  ���*���� � ���; ��*
 ��� ��7� �	 

G���	��	 ���	 �����	 �+���  �+��� �* 
 
B	 ��7� (�k
����� ���)� ���
�5* (%� �	 ����	 . %� ��� G���	��	

G�O 
 ��+)$ ���* L��5;� `H6 ��5K�  L� ��*
 �F�
) o�+g6 G�O !\69 ( 
 �	 #F" G�� L��5;�

�P�p G�O 
 ���
 G�� �� #�� x�$ �	 �F�
 � ��* .
� #F" G�	 �F�6 �'�]�)* �g	�
 �K� 
 ��� ��7

 ��� 
�5* (%� � �+���) b���K8  �9 ( #�� (M %� ���p
 V���� 
 ~�ST �	 �+��� 
 ��� ��7� L��5;� ��

ak�� �K�6 L�� ��� (�� ��  L*�� ����� 
 � �*
�6 ��� 
�5* (%� �� . (�
��)* � �;��)Kafi et al., 

2000 (�� ��7� L*�� R�O %� ��� �� ����� 
�Hr� �
��7� (�� `� � R& ��7� L*�� �	M `� L�� U�'�* �	 

R& #�� 
�
�	 ��* .  
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 (�
��)* � n���)Sharif et al., 2007 ( �����
��76 L*�� }$�	 ���T L�� L��5;� �� ���;�&  
�

�6 �+��� 
 ��� ��7� �� . � ��)p� (�
��)*
)Ahmadi et al., 2009 ( ��7� L��5;� �� ���� (��	

 ���T L�� V���� 
 �+��� 
 ����	 ��
 (���$ �� �

#]�� ��+)$ L��5;� #HK ����6� ���% �7� L��5;� �

V���� G�� 
 ���  �*��T ���)* ��� 
�5* (%� L*�� �	
�	. ��	�8
 L�� U�$ V���� 
 ��/6 G�����	� (%� 
 ��

 �+��� a� 
) b��K6( G�O 
  �F�
 L� ��*2 �9  �
1 G�O 
 (M G���)� �  �F�
 � ��*11 �3  �4  ��*��6

�� .
  5�� ��	�8
 L�� V����) b��K7( G�O   ��*
 �F�
 L�9 �7  �2 G�����	 ��
� G�O �  �F�
 � ��*

11 �3  �4  �+��� 
 ��� (%� (�5�6 G���)� ��
�
���]*. G�� �	 �K�� �	 �F�
 L� G�O ��   �
�)�9 

 �T �	 ��	�8
 L�� V���� 
 �
 ��� ��+)$ G���O�	
G�O � � ~�S�T�  �
�)� ��*2  �7  G�O %� �7	 5��

 �
�)�9 G�O G�	 
 �
 ��+)$ G�����	  �F�
 L� ��*
G��q)* � ����� G�O (�k  �
�)� ��*13 �16  �19 

G���C ��
� �� �	 ���	 L�� V���� 
 ��+)$ G���  
�8
G�O G�	 
 �
 �+��� 
 ��� (%� G���)� ��]�  ��*
�6 G���	��	 ���� ~�S�T� �T �	 �F�
 L�  (���

 `H6 ��5K� %� ��� (���$ �	 �
 �+��� 
 ��� (%� #F"
 
 �;�" ���	�8
 L�� V���� ��+)$ L��5;� 


G�O #]�� �F�
 L� ��* .G�� �P�p 
  G�	 �� #��
6 
 �+��� ��7� � ��+)$ `H6 ��F" � #F" G�� ��

 ��	�8
 V���� � �* 
 9	�6) b��K8 ( �'�]�)*
��76 � �F�6  (����&
 ��5�� f���� �� 
� �K� �
�

)�K b�10 (�6 ����� �
 ����� G�� `* ��� .  
 c������ |�; f���� %��6 �� G�O ����	 ��  ��*

�	 o�+g6 �	 �V���� � �* 
 O�	 ��+)$  ��)$ 
�8
G�O  �F�
 � ��*���]*  %� �H�M ��+)$ L��5;� (�k ��

 �#�� ��	 9	�6 ��6 
 �+��� ��7� `H6 #F" [��8
G���	��	  |�; `H6 #F" �	 �+��� a� �* 
 ��� (%�

��76 � �F�6 �'�]�)* #�� ���� �
� . ��7��K� �	 
* 
 ��� (%� L*��G�O 
 �+��� a� �  ��F�
 � ��*

 L��5;� }$�	 9	�6 ��6 
 �+��� ��7� L��5;� �P�
G�O ��')�k ��+)$ #�� ��� 
��B6 ��* . � ��)06

 (�
��)*)Mohammadi et al., 2008 ( ���� A
�5&
 b�8 L*�� ��� ��
 �
� ��H��� ��6�& � ���T ��

/��� (���K � 5�����; 
 b!�T� ���
 �
� ��6 ��6 b�
�6 ��� (%� L*�� #��H� 
 � �5�����; �� . f����

 ��6 
 �+��� ��7� `H6 #F" ���	 G�'���6 �]��/6
G�O 
 ��+)$ 5K G���)H6 (���$ �	 �9	�6  � ��*

 �F�
 ) b��K6(G�O �� �	 G�� �'���	 �  �F�
 � ��*
11 �8  �6 G�O � G�����	 ��
� ����� �	  L� ��*

 �F�
2 �10  �13  �+��� ��7� G���)� ��
� ����� �	
���]* 9	�6 ��6 
 . |�; #F" L��6%M G�� V���� 


G�O 
 �t�� �	 ��+)$ �	 
�B&��E�� � `H6 ��F"  � ��*
�
�g	 �� o�]06 �F�
  � #�\6 �'�]�)* G�����	 ��

��76  
�) b��K8 ( V���� � �* #0� ��+)$ �	 �


� ��	�8
�	 � . (�
��)* � �F��%��;)Frozanfar et al., 

2011 ( 
�Hr� ��	�8
 b�6�� V���� 
 ��5�� U���� �	
 G�����	 ��
� 9	�6 ��6 
 �+��� ��7� #F" �� �����

#�� ��� ��+)$ �	 `�/�]6 #�\6 �E� .  
��F" G�'���6 �]��/6 f���� ) b��K7(  �� � (���


 G�O 5�� ��	�8
 L�� V����  �F�
 � ��*11 �6  �4 
G�O � G�����	 ��
�  �F�
 L� ��*16 �13  �5  ��
�

���]* 9	�6 ��6 
 �+��� ��7� G���)� . [	�g6f���� 
) b��K7 (G�O  yg� �p�� 
 �+��� ��7� %� �� ���*

 �T �	 �
 �����	 ��+)$ ���	 
�
�T�	 �����	
� ~�S�T��� .(�)* G�O � (��� f���� �� 
�8  � ��*

�F�
  G�O �	 �]��/6 
  
 ��� ��7� �F�
 L� ��*
G���C �+��� 
 ��� (%� � �+���  
�8 �	 �6� ��
� ���

G�O ���& 
 ��]�  
 ��S�Q� ��+)$ �J� %� ���	 ��*
 (M #+$ G���)H6 �� ���;�& 
��Q L��6%M G�� V����

��7� �K�G�O G�� 
 yg� �p�� 
 �+��� �O�	   �*
#�� . f���� [	�g6) b��K7 (G�O (�k  �F�
 L� ��*

G�O �	 #�]�  (%� ��F" %� �����	 
��/6 �F�
 � ��*
 (%� � �+��� 
 ��� ��7� ��+��� (%� �R����C (%� ��Q��
�p�� 
 �+��� ��7� b�p G�$ 
 � ���]* �+��� 
 ��� 

��)� yg� �'�]�)* V	��
 G���	��	 ���
� �
 �) b��K
8 (�6 �J� �	 �/g�6 G�O G�� ��+)$ L��5;� � ��
  �*

 �+��� 
 ��� ��7� ��+��� (%� #F" �� [��8 %� ���)$
#�� ��	 �+��� 
 ��� (%� � .G�O �I�)�6 
  �� ���*

 � ���)$ �� ����� �����	 yg� �p�� 
 �+��� ��7�
�F�
 �����+)$ %� ��]� 
�8 �	 �  ��� 
�5* (%� � ���

��
�
�T�	 5�� �����	 . #�\6 �'�]�)* �g	�
 G���	��	
#�� ��K�� R	�Q 5�� V���� � �* 
 ��F" G�� G�	.  
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 (�
��)* � �e��$)Eyvazi et al., 2006 ( ��
�	 �	
 ��
 ���T L�� ��E��5  ����� G�� �	 �
�H	 ��K `Q


 
 ��+)$ �	 9	�6 ��6 
 �+��� ��7� #F" �� �����

 L�� V������76 � #�\6 �'�]�)* ���T  ���� �
�

�6 �  b�	�j #HK �)�/�]6 ��j 
��76 (���$ �	 �����
u����d � R	�Q L�� V���� 
 O�	 ��+)$ �	 ��* ��F��

���	 . f���� [�8) b��K6(  
 ��� 
�5* (%� G�����	
G�O  �F�
 � ��*14 �6  �17 G�O 
 (M G���)� �  ��*

 �F�
 L�5 �1  �16 �� ��*��6 .��� v��� �	 f�
 ��F" G�'���6 �]��/6) b��K7(  ��� 
�5* (%� G�����	

G�O 
  �
�)� ��*14 )�F�
 �( �9 )�F�
 L� ( �4 
)�F�
 � (G�O 
 (M G���)� �  �F�
 L� ��*1 �5  �

19 #�� ��� ��*��6 .� �	 �K�� �	 �� G�G�O  �� ���*
t�� �	 ����� ��O�	 ��+)$G�O �  
�8 �	 �F�
 � ��*

 ~�S�T� �T �	 5�� �
 �����	 ��� 
�5* (%� ��]�
 ���)b��K��* 6  �7(�6 �  #F" �� #;�& ����� (���

 
 ��+)$ L��5;� 
 `H6 ��F" %� ��� 
�5* (%�
G�O  �F�
 � ��*#�� . (�
��)* � ���N���)Nikkhah 

et al., 2011 ( #�+$ ��5�� U���� �	�6 �*��& ��F" �	 �E
u����d ��� ��+)$ �K ��*  (���$ �	 �
 ��� 
�5* (%�

u����d L��5& ���	 �E�6 #F" G���)H6  �	 R)0�6 ��*
u����d ���	 �t�� �	 �$�
% RS; ��H��� ���T L��  ��*

� ������� �F�
 ���� .  
 L�� U�$ V���� 
) b��K6(  
��/6 G�����	

G�O 
 ��S�Q� ��+)$  ��*9 �8  �18  
 (M G���)� �
G�O  ��*10 �2  �5 �� ��*��6 . ��+)$ #+$ G���)H6

G�O G�� �O�	  yg� �p�� 
 �+��� �O�	 ��7� �K� ��*
#�� . ��	�8
 L�� V���� 
 �� #�� �P�p 
 G��

) b��K7( G�O 
 ��+)$ G�����	  ��*9 �6  �4  �
G�O 
 (M G���)�  ��*13 �16  �17 �� ��*��6 . #+$

G�O G�� ��+)$ (�	 O�	 �6 �
 �*  (�	 O�	 �	 (���
 �+��� 
 ��� (%� (�k ���F") �
�)� G�O ���	9( �

 �� �* ���	 ��� 
�5* (%� � 9	�6 ��6 
 �+��� ��7�
� #�]� ��	�8
 L�� V���� 
 G�O . G���C G��q)*

G�O 
 ��+)$ (�	  �
�)� ��*13 �16 � 17  
��/6 �	
 �+��� 
 ��� (%� #F" `�)G�O ���	  ��*13  �16  


G�O G�	 �F�
 L� ��* ( 9	�6 ��6 
 �+��� `� ��7� �
 ��K�� R	�Q ��	�8
 L�� V���� 
 G�O �� �* ���	

#�� .�6 G���	��	 ����� 
�8 G�� (���  
 �� �� ���&

 ��	�8
 L�� V���� 
 �t�� �	 ��+)$ L��5;� ���	
G�O  ��7� (�k ���F" ��)$ 
�8 �	 �F�
 L� ��*

 � ��
�B&��E�� �+��� 
 ��� (%� � 9	�6 ��6 
 �+���
G�O ���	  ��7� (�k ���F" ��)$ 
�8 �	 �F�
 � ��*

��
� L/� ��� 
�5* (%� � 9	�6 ��6 
 �+��� . �	 f����
��;��  (�
��)* � ���N��� ��*)Nikkhah et al., 2011( �

u����d �+� 
�8 �	 ���� (���$ ��  %� �F�
 L� ��*
 ���C ��7� ���� 
�5* (%� �6� �����	 �+��� 
 ��� ��7�

u����d �	 #�]� ���)� ��� ��+)$ � 
�
�	  � ��*
��H	 �F�
 ����6� 
� #/	�g6.  (�
��)* � �F��%��;

)Frozanfar et al., 2011(�* 
 �� ���� (��	 �  �
 �+��� ��7� ��F" ����T L�� �Q�; � �K�� V����
 �
� ��� ��+)$ 
 �
 `H� G�����	 ��� 
�5* (%� � 
�
�	

���]* . ���
 n+�N6 Rp��6 
 oM ��)� �)+]6
#�P�7;  
��Q ��E�� #0� �
 �K ���& ���d�P��5�; ��*

�6  �
� 
 ���& �� ��
�" 
 �6� ��* �	 ����% ��

6 ���T L���� �K��  ����
 ��
 �
� �	 #�]�

�6 
��Q ��E�� #0� ����	 �6 }$�	 �6� G�� � ��&  ��
 �	�� L*�� �HK�� R	�Q (�5�6 �	 ��+)$)Guo et al., 

2007 .(W�C  (�
��)* � �t�)Paknejad et al., 2008 (
 � ��+)$ L*�� �K�6 ���T L�� �� ���;�& �����

 ��+)$ ��5K��6 �� �
�8 �	 � ��� ��+)$ G���)� �
 (���C �� �*�+& (�6% 
 ���T L�� 
�)�� �	 c�	�6

#�� ��	 ��
 �
� .  
 ��	�8
 b�6�� V���� 
 �'�]�)* ��5�� f����

) b��K8 ( �+��� ��7� #F" �	 ��� ��+)$ �� � (���
 �
�6M yg� 
 9	�6 ��6 
1  �'�]�)* ��
� �"


��76 � #�\6  �
�#�� .�6 G���	��	  �
 #F" G�� (���
G�O ��+)$ L��5;� 
 #F" G���)H6  ��
�	 
�6 ��*

#]�� V���� G�� 
 . �'�]�)* ��5�� f����) b��K8 (
 ��+)$ G�	 �� � (���G�O 
 �* ��	�8
 L�� V����

 
 ��� 
�5* (%� � 9	�6 ��6 
 �+��� ��7� ��F" �	
 �
�6M yg�a� * �"
 �'�]�)��76 � #�\6  �
�

#�� �K�  L��5;� 
 ��F" G�� #�\6 ��E�� �'���	 ��
 f���� ����� ����� � ��	�8
 L�� V���� 
 ��� ��+)$

G�'���6 �]��/6  �*#�� . (�
��)* � ���������6
)Mojirsheybani et al., 2013(  �	 �/�/0� U���� �	

 ��
24 " �	 ��+)$ G�	 �� ���;�& ����� �K `Q
 ��F
 �C �
� ���� 
�5* (%� ����	 I�F�
� ��Q�� 
 ��& ��7�
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��)* � ����6 : �K ��+)$ �	 �E�6 ��F" ������� � I��� �	��%
���	�8
 L�� � L�� U�$ V���� #0�  

 ���	 
 ���C ��7� � �+��� 
 ��� ��7� ���� (��
��76 � #�\6 �'�]�)* 
� �K� �
� . � ��	M R&

 (�
��)*)Golabadi et al., 2009 ( �	 �/�/0� 
 5��
 U�
� U��& ��+)$ �	 RS; �TM ��	�8
 L�� �E� ��


�	 
 �+��� ��7� � ��� 
�5* (%� ��F" � ��� ��+)$ G
��76 � #�\6 �'�]�)* 9	�6 ��6 ���� ��*��6 �
�.  

(
�� ���++J�  ������ �	
>.��  )���� �� ��
 �$��%� &�� � &�� '(��� G�K L�$M� *�/  
��+)$ �����_� �"
 ÌT�� %� ���  `H6 ��*

 b�6�� V���� 
 ��+)$ �����_� (�5�6 �	��%
� #HK
 L�� V���� �	 #�]�#�� .�� � ��6 �k �* 9Q�� 
 �

v�]p G�O � ����	 L�� ���	 ��  �����_� G�� �"

* � #�� ����	���	 ��)� ���O 
 �"
 G�� �k�  (M

R)0�6 G�O  ��#�� . f����) b��K9 (�� � (���  �J� %�
G�O �ÌT�� G��  ��*2 �10  �4  G��� �	 ����� �	

 �	 �	��	 ������_� �"
88/12 �87/13  �66/17  �"

G�O � �����_� �"
 G���)� ��
�  ��*18 �1  �13  `*

 �	 �	��	 ������_� �"
 �	 ����� �	51/51 �38/49  �
77/48  �����_� �"
 (�5�6 G�����	 ��
� �"


 ��+)$ U�$ V���� �	 #�]� ��	�8
 L�� V���� 

���	 L�� .�6 
��76 G�� v��� �	 G���	��	 G�O (���  ��*

2 �10  �4 G�O �
 G�O � R)0�6 ��*  ��*18 �1  �13  �

G�O �� �;�76 v�]p ��* . (�
��)* � (�&�k

)Chogan et al., 2007 ( (�
��)* � ��)06 �
)Mohammadi et al., 2009(  5�� ��F" �����_� �"


 ��
�	 (M v��� �	 �
 U�Q
� ���F� � ����06 �
 n+�N6
����.  
A��$. N�+�O� >�P�� G�K >.�� ������ *�  �� *�/

�$��%� &�� � &�� '(� )���� ��  
 �p!"� w�* G���)H6 �K 
 ��+)$ L��5;�#�� 
 ������� �(M �����d �&��q�C R�P �	 �� ��F"

 
�B&��E�� ���]�)*Í
��� �	 ��� ���BC  o�+g6 ��#�� 
 ������� �U�& �	 U�& (����&
 ��5�� w��*� %� ��� ��

��E�� ��F" G�� 
�B&#�� . U�& �	 U�& (����&
 f����
) b��K10 ( #F" �L�� U�$ V���� 
 �� � (���

 ��� ��+)$ �	 �
 ��E�� G�����	 9	�6 ��6 
 �+��� ��7�
(%� ��F" (M %� xC � #��  (%� � �+��� 
 ���

 R����C�
�8 �	 ����� ������&
 b�6 
��  �� G�� ��
 I�)�6 
 #F"25/99  
 �K�6 �����_� %� �"


���� ��K�� �
 ��� ��+)$ . �� #�� G�� �K�� R	�Q ����

 R����C (%� � �+��� 
 ��� (%� ��F" ������&
 ����e
 �F�6#��P� O�	 ��E�� �'���	 G�� �� � G�� L��5;� �F�6 �

 ��	�8
 V���� G�� #0� ��+)$ L��5;� �	 #F" �
#�� . �'�]�)* f���� ����� ����� ����� G�� G��q)*

) b��K8 (#�� .5�� ��	�8
 L�� V���� 
  ��+)$ s5K
��)$ LN	 9	�6 ��6 
 �+��� ��7�  b�6 �����_� %� ��

 ��K�� �
 ������&
�� . (%� ��F" �7	 Rp��6 
 ���
 ��+)$ �	 �
 ��E�� G�����	 ���� 
�5* (%� � �+��� 


 G���� ���e �	 I�)�6 
 � ��� (��� ���79/96  �	

 ��E�6 �0� ���	 [;�6 ��� ��+)$ ��K�� . ��m R	�Q

�� #��  G�� 
 �+��� 
 ��� (%� #F" (����&
 ���e
G�� �'���	 G�� �� �	 �F�6 `* V���� �* 
 �� #� � �

� L��5;� V����G�O G�� 
 �+��� a� 
 ��� (%  ��*
	�+g6 #F"G�O ����k #�� ���� � �� ���*  
 ��� (%�

���� ��O�	 �+���  9	�6 ��6 
 �+��� ��7� ��
� ����
��	 ���)� ��+)$ #��H� 
 � ��)� ��� . (%� ��F"

 ��F" G�6�� ��� 
�5* (%� � R��������]*  �����	 ��
��� b�6 
�� ��	�8
 L�� � L�� U�$ V���� 
 ��� . 


 �'�]�)* f���� �	 �K�� �	 #/�/p) b��K9  �10 ( `*
 ÌN�6�6 ��  #�\6 �'�]�)* ��� 
�5* (%� #F" ��
��76 �  �� 
� L�� V���� 
 ��� ��+)$ �	 �
�

G�� �'���	 (M U�HF6 � �L�� V���� #0� �� #�
G�O  ���* �����	 ��� 
�5* (%� �P� ��)� ��� ��7� ��

����  V���� 
 �� �P�p 
 ����� �����	 ��+)$ ����
 ��+)$ L��5;� 
 ���)� L/� ��� 
�5* (%� b�6��

#�� ����.  ��F" G�	 �7)�� G���� ����e �	 �K�� �	
 L�� � L�� U�$ V���� 
 ��� ��+)$ � n+�N6

 �L*�tC G�� 
 ��	�8
�6  a� 
 �� #�� 
�J��� (���
 V���� 
 ��S�Q� ��+)$ L��5;� ���	 �p!"� �6���	

G�O o�N��� ���	�8
 L�� � L�� U�$  ��7� �	 ���*
 yg� �p�� 
 �+��� �O�	)G�O ���	 ��)$ 
�8 �	  ��*

�F�
 � (�	 �*��T �E�6 
��]	. (�
��)* � 5��K
)Jaynes et al., 2003 (�� U!$� ��H	 ���
�� �� ��

 #HK (����&
 �+� b�6 �	 #�]� U�& �	 U�& (����&

L�C �P�76 G��7�  ��� #	�E ��+)$ ���	 ��� ���	

#�� .R& ����
 G�� 
  (�
��)* � ��	M)Golabadi et
al., 2009 ( #F" �� ���;��
 U�
� U��& �	 �/�/0� 


* 
 9	�6 ��6 
 �+��� ��7� U�$ V���� � � � L��
��	�8
 L��  ��� ��+)$ (�5�6 G��7� 
 �
 �)H6 L/�

u����d 
 
� ��H$ �	 ��
�	 
�6 ��* . � ���N���
 (�
��)*)Nikkhah et al., 2011 ( �E�6 ��F" �	��%
� �	
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u����d ��+)$ �	  
 �F�
 L� � �F�
 � �K ��*
 (����&
 ��5�� U���� � RS; ��H��� ���T L�� V����

 U�&u����d U�& �	  ��+)$ �� ���T L�� V���� 
 �*
 ����� G�� �	 ��� ��;�& �J� 
 ��]	�� ���_�6 (���$ �	

u����d 
 �� �����
  (%� #F" 
�Hk �F�
 L� ��*
 ��7� � G�;
 �+��� �� %�
 ��7� �R����C b�8 ���� 
�5*

u����d 
 � (���
 �� %�
  (%� #F" 
�Hk �F�
 � ��*
 
�5* ��7� �G�;
 �+��� �� %�
 ��7� ���� � �+��� 
 ���


�
�	 ���C ��7� ��
� ��� ��+)$ �	 �
 ��E�� G�����	.  
���� ����� � ����  ����� *��QR��	
 ��� 

�$��%� &�� � &�� '(� )����  
 I��� (�5�6 G��7� #HK�K�6 G�O 
  ���	 �*

 �h����; � �h����d �����_� ���e �n+�N6 ��F"
 ����06�� .L��6%M 
�6 V���� � �* 
  G���O�	

 9	�6 ��6 
 �+��� ��7� #F" �
 �h����d �����_� ���e
 a��
 b�8 #F" �
 �h����d �����_� ���e G���)� �
 L�� V���� 
 �Q�� b�8 #F" � L�� U�$ V���� 


� �T �	 ��	�8
��� ~�S�T . �h����d �����_� ���e
 
 � ��% I��� ��F" %� �T�	 
 �� � (��� ��F"


� �K� �)� I��� ��F" �.7	 . I��� �k �* �)+]6
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 o�N��� ���	 ����	 ��F" 
 �K�6  �	 ���6 �*

 �� �*��T ���H	 L��5& �	 <��C)Falconer and 
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Table 11. Genotypic and phenotypic coefficients of variation and broad-sense heritability of the studied traits in barley 

lines under non moisture stress conditions 

#E�
����BC  
Heritability�

�

�h����d �����_� ���e  
Genotypic 

coefficient of 
variation�

�h����; �����_� ���e 
Phenotypic 

coefficient of 
variation�

G�'���6  
Mean 

��F"�Traits 

56.46 7.17 9.54 68.41 �Q�� b�8�Stem length�

69.71 14.69 17.60 0.67 �Q�� (%��Stem weight�
52.25 8.25 11.41 27.79 R����C b�8�Peduncle length�

71.96 20.39 24.04 0.21 R����C (%��Peduncle weight�
48.22 11.88 17.11 6.23 �+��� b�8�Spike length�

91.16 26.61 27.88 1.57 �+��� (%��Spike weight�
95.02 34.63 35.52 33.13 �+��� 
 ��� ��7��Number of grains per spike�

82.73 28.59 31.43 1.30 �+��� 
 ��� (%��Grain weight per spike�

51.58 14.80 20.60 5.26 ��� ��+)$�Grain yield 
76.87 11.94 13.61 40.85 ��� 
�5* (%��1000-kernel weight�
30.28 5.91 10.74 10.45 a��
 b�8�Awn length�

81.14 40.35 44.79 448.03 9	�6 ��6 
 �+��� ��7��Number of spike per m2�
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Table 12. Genotypic and phenotypic coefficients of variation and broad sense- heritability for the studied traits in 
barley lines under moisture stress conditions 

�
�E#���BC  
Heritability�

�h����d �����_� ���e  
Genotypic 

coefficient of 
variation�

�h����; �����_� ���e  
Phenotypic 

coefficient of 
variation�

G�'���6  
Mean 

��F"  Traits 

74.56 7.29 8.44 63.43 �Q�� b�8�Stem length 
88.46 14.89 15.83 0.58 �Q�� (%��Stem weight 
70.02 8.32 9.94 25.37  b�8R����C�Peduncle length 
88.88 21.05 22.32 0.19 R����C (%��Peduncle weight 
60.80 11.44 14.68 5.87 �+��� b�8�Spike length 
90.25 26.65 28.05 1.14  (%��+����Spike weight 
96.18 37.72 38.46 27.30  ��7��+��� 
 ����Number of grains per spike 
83.65 29.28 32.02 0.91 �+��� 
 ��� (%��Grain weight per spike 
41.38 18.34 28.52 3.39  ��+)$����Grain yield 
73.57 13.80 16.09 34.35  (%���� 
�5*�1000-kernel weight 
40.87 7.58 11.85 10.48 a��
 b�8 �Awn length 
77.66 43.76 49.65 428.65 9	�6 ��6 
 �+��� ��7��Number of spike per m2 
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Abstract 

To evaluate the genetic  diversity and detecting the most effective traits on yield of barley 
promising lines, two separate experiments were conducted based on randomized completely block 
design with three replications under non- stress and terminal moisture stress conditions. The lines had 
significant differences for all studied traits in both stress and non-stress conditions. In moisture stress 
condition, the lines 4, 6 and 9 had the highest and the lines 13, 16 and 17 had the lowest grain yield. 
Kernel weight per spike and 1000- kernel weight had the most important role for increasing of yield in 
the six rowed line number 9, while spike number per m2 and 1000- kernel weight were the most 
effective traits in two rowed lines 4 and 6. Spike number per m2 under non-moisture stress condition 
and spike number per m2 and 1000- kernel weight under terminal moisture stress condition had 
significant positive correlations with grain yield. The lines 2, 4 and 10 had the lowest and the lines 1, 
13 and 18 had the highest variation for grain yield. Number of spike per m2 was detected as the most 
effective trait on grain yield in both moisture conditions. Furthermore, kernel weight per spike and 
peduncle weight under non- stress condition and kernel weight per spike and 1000-kernel weight under 
moisture stress condition were the most important traits on grain yield. Also, number of spike per m2 
and awn length under non-stress condition and number of spike per m2 and stem length under moisture 
stress condition had maximum and minimum genetic diversity, respectively. The maximum and 
minimum heritability was also calculated for the number of kernel per spike and awn length, 
respectively. Results of this research showed that number of spike per m2 with the highest genetic 
diversity was the most effective trait on grain yield under both non-stress and moisture stress 
conditions and can be recommended to improve grain yield of the studied barley promising lines. 
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