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Table 1. Pedigree of the lines which were studied in this research  

"�# *.��3 )Line No.(  *��3 )Pedigree(  

1 BAT*2/BCN//CAAL/3/ERIZO_7/BAGAL_2//FARAS_1 
2 DRIA/2*CMH77A.1165/8/NIMIR3/ERIZO12/5/GC.3/733.EB//MPE/3/LAMB3/4/ ……1-1/4/FAHAD_4/FARAS1 
3 CMH82.1082/ZEBRA 31/5/DAGRO/IBEX//CIVET#2/3/SUSI2/4/FAHAD1*2//HARE 263//……// /MANATI1 
4 POPP12/CAAL//THELIN#2/5/PRESTO//2*TESMO1/MUSX 603/4/ARDI1/TOPO 1419//ERIZO9/3/SUSI2 
5 LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI1/7/DAHBI6/3/ARDI1/TOPO1419//ERIZO9 
6 1715/CENT.DOUKALA/3/CAAL//FAHAD4/FARAS1/7/MERINO/JLO//REH/3/HARE267/4/ARDI4/5/ / /MANATI1 
7 HX87-244/HX87-255/5/PRESTO//2*TESMO1/MUSX 603/4/ARDI1/TOPO 1419//ERIZO9/3/SUSI2 
8 HX87-244/HX87-255/7/LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI1  
9 POPP12/TX93-57-7/7/LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI1 
10 BULL10/MANATI1//FARAS/CMH84.4414/3/POLLMER2.2.1*2//FARAS/CMH84.4414 
11 POLLMER_2.2.1//FARAS/CMH84.4414/5/ARDI1/TOPO 1419//ERIZO9/3/LIRON1-1/4/FAHAD_4/FARAS_1 
12 LIRON2/5/DIS.B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI1/7/RHINO3/BULL1-1/8/BAT*2/ /FARAS1 
13 LIRON2/5/DIS 5/3/ SPHD /PVN//YOGUI6/4/KER3/6/ BULL10/MANATI1/7/ POPP11/8/ SONNI_3*2// CMH84.4414 
14 LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI 1*2/7/KKTS 
15 LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/MANATI1*2/7/TUKURU  
16 WIR46058/GNU1//ERIZO11/3/SVHT02/STIER3/4/WIR46058/GNU1//ERIZO11/5/NESSER/6/ 1/ …..// FARAS1 
17 DAHBI/COATI 1//ERIZO11*2/MILAN/3/POLLMER2//ERIZO11/YOGUI3/4/BAT*2/BCN// / BAGAL2//FARAS1 
18 T1505WG//ERIZO10/BULL1-1/3/ERIZO10/BULL1-1/4/COPI1/5/ARDI.1/TOPO1419// ….. /BAGAL2//FARAS1 
19 T1505WG//ERIZO10/BULL1-1/3/ERIZO10/BULL1- /4/COPI1/5/ARDI1/ /BAGAL2//FARAS1 
20 T1505WG//ERIZO10/BULL1-1/3/ERIZO10/BULL1-1/4/COPI1/5/ARDI1/TOPO1419//ERIZO9/3/CAAL /3//FARAS1 
21 ULTIMA/5/DAHBI6/3/ARDI1/TOPO1419//ERIZO9/4/2*ZEBRA 79/LYNX*2//FAHAD1 
22 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1/9/LIRON2/5/DISB5/3/SPHD/PVN// …../7/754.3/ IBEX//BUF2 
23 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1/6/GNU/ASAD//ARDI/3/MANATI1/4/…….//ERIZO9/3/SUSI2 
24 804/BAT/3/MUSX/LYNX//STIER12-3/4/VARSA_3-1/5/FAHAD_8-1*2//HARE263/CIVET/9/ …../BUF.2 
25 POLLMER2.2.1*2//FARAS/CMH84.4414/6/BAT*2/BCN// /../.TOPO.1419 //ERIZO9/4/ 1*2//HARE263/CIVET 
26 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL.2//FARAS_1/4/POLLMER2.2.1*2//FARAS/CMH84.4414 
27 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1/5/DAHBI6/3/ARDI1/TOPO1419// 79/LYNX*2// FAHAD1 
28 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL.2//FARAS_1/8/GAUR_2/HARE_3//JLO 97/……2/HARE_3//JLO 97/CIVET 
29 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL.2//FARAS1/4/T1502WG/MOLOC4//RHINO3/BULL1-1/3/ 3/FOCA2-1 
30 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL.2//FARAS1/4/T1502WG/MOLOC4//RHINO3/BULL1-1/3/ 3/FOCA2-1 
31 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL_2//FARAS1/4/T1502WG/MOLOC4//RHINO3/BULL1-1/3/ 3/FOCA2-1 
32 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1/4/T1502WG/MOLOC4//RHINO3/BULL1-1/3/…./ +10 5D5B ́
33 804/BAT/3/MUSX/LYNX//STIER_12-3/4/VARSA3-1/5/FAHAD8-1*2//HARE263/..../ COPI1- /TOPO //ERIZO_9 
34 LIRON2/5/DIS B5/3/SPHD/PVN//YOGUI6/4/KER3/6/BULL10/ / /…/4/ FAHAD 8-1*2// HARE263/ CIVET 
35 RONDO/BANT5//ANOAS2/3/RHINO3/BULL1-1/4/BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1 
36 BAT*2/BCN//CAAL/3/ERIZO7/BAGAL2//FARAS1/4/BULL10/MANATI1//FARAS/. …..// FARAS /CMH84.4414 4
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Table 2. Summary of results of variance analysis based on mean square of the data and some statistical parameters of yield and other traits which were studied 
in this research 

���� 
Traits  

"�^��� ±SD 
Mean±SD 

+G
 
Unit 

����K� �! � 
Range 

B���.
 
Variance 

������ ]�!� 9��\ 
(+�.�) 

Genetic variation 
coefficient (%) 

 C� -=F  
F-test 

(+�.�) ����K� 9��\  
 Variation coefficient 

(%)  

���� *H�� �
 � 

Days from 
planting to 

heading 

8="&� ��Xh 

Heading 
96±1.1 ��� )day(  85-103 1529 43.6 69.5**  1 

 7,c�9�,�+  B��� 

Physiological maturity 
134±1.1 ��� )day(  128-141 933 18.6 27.4**  1 

R���  B��� 

Ripening 
146±3.7 ��� )day(  143-153 556 9.0 6.7**  1 

 7,c�9�% ��7=�U  
Biological yield 

9263±1919 ���7J �� :�B�=� )Kg.ha-1( 5855-14672 163509792 36.4 3.9**  13 

8�
� ��7=�U  
Grain yield 

3300±453 ���7J �� :�B�=� )Kg.ha-1(  1819-4790 23037443 14.4 3.9**  14 

*H
��% g��H  
Harvest index 

36±2.6 �L�� )%( 24-41 128 9.5 21.3**  7 

8�
� �
�J ���  
Thousand grain weight 

41±3.3 :�B )g(  25-58 222 14.3 24.7**  7 

YP� �	
� �� 8="&� �
�!�  
Spike per unit area 

418±72 %����� �� 8="&�$ )spike.m-2(  
325-567 322916 14.2 3.0**  14 

E�B d�a��
  
Plant height 

105±3.7  ���� ��� )cm(  92-115 1488 29.3 4.0**  3 

8="&� \�#  
Spike length 

7.4±1.4  ���� ��� )cm(  6.0-11.8 24 7.9 8.0**  7 

8="&� �� 8n="&� �
�!�  
Spikelet per spike 

19±3.3 8="&� �� 8n="&� )spikelet spike-1(  14-23 332 19.9 6.9**  7 

8="&� �� 8�
� �
�!�  
Grain per spike 

38±7.0 8="&� �� 8�
� )grain spike-1(  21-57 5032 5.8 4.8**  15 

8�
� ��H�5 ���  
Grain filling period 

38±2.2 ��� )day(  30-44 297 20.0 12.4**  1 

8�
� �H� *U��  
Grain filling rate 

8.8±0.8 $%��� �� ��� �� :�B )g.m-2.day-1(  6.4-14.1 97 30.4 97.0**  16 

**     &!� :        �L�� W, YP� �� �
�                                                                                                                                                                                                                                                    ** : Significant at 1% probability level. 

 �=< �(�
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�^� 8&�
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� �� 8=?? �YP� �
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�
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  �
�?^� 8&�
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 E���8�
�< �
  �V�# ��"D� 8="&� ��Xh ��  ��  8% *"D� ��

C,V �
 ���D%       ��� �?K% E��� C?,
 �� ���?% �?_,� ��?J

    8="&?� �
�?!� 8?=�< �
 8�
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���% 8="&� �� 8�
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    V�??%  ??7��c d�??&� N,�??Z �??%  ??�� ��a??L *��&??H  

��???7�
 �??m� �
  8??����% �� ��a??L C??,
 �
 E��a�??�
  ��??J

8% *�� �
�% ��
Q� o� 8%  %�,     e,
�?H �� O�?=P� ��?J

% E�AU .��
� *�J
  P�� d�&��   ��a?L O�?`��
 �� �

       �?% � ��?,� }�
�?� *?=%�@ � V�?%  ?7��c d�&� N,�Z �%  

 T� R%���� �z
��  �?J       Y�?L *,�,�?� ��?7�
 �e?�� �?%

8����% 8% ��J       �?% ��B��?� � O�?=P� o?� u�?�
 �% ��
Q�

e��   .*��?� �J
�� TJ
�+ 
� I�J ��J Kotschi �

 ) �
��?7�J2007o??� ��??K,
 �
�??%  ??7��c d�??&� (  ��??J

    e,
�??H �� ���B��??� �
�??%  ??U
�� ��??J�B �
 �??,�<

      ��?D% ����?Z W?, 
� �?^� \�?	 ��  �=@
 �  P��

.����  +�!� �9�� ��
�,�5 *X<�� TX�  

  

 '
+�3- "�^���  
 *��H ]���. ���D!E '�< �������� �H+�E. ���D!E .�ML �� -
. �+?�
 F �1 �H+�E. 
 ���  

 "�# .� *��H ]���. �E.�	 �.�  $�%  

Table 3. Means of days to heading, Physiological maturity and ripening of the lines which were 
 studied in this research 

"�# *.��3  

Line No.  

*��H ]���.  

Plant height 
��D!E '�<  

Spike length 
� -
. �+?�� 
Days to 

����E ��   

cm 

����E ��   

cm 

��D!E .�ML 
Heading 

�H+�E. �����������  

Physiological maturity 

F �1 �H+�E.  

 Ripening 
1 107 6.8 99 133 147 
2 110 7.2 94 132 145 
3 110 7.5 102 142 153 
4 107 7.8 100 135 147 
5 102 6.9 101 136 150 
6 105 6.9 89 129 143 
7 105 6.9 100 135 149 
8 110 7.8 100 140 153 
9 110 11.8 94 134 144 
10 115 8.0 100 136 147 
11 100 8.1 97 134 145 
12 105 6.7 94 136 145 
13 100 7.8 95 136 145 
14 105 6.5 91 133 145 
15 107 7.4 100 130 150 
16 105 7.6 99 130 144 
17 102 8.2 103 136 147 
18 92 6.8 99 141 152 
19 97 8.0 94 133 145 
20 109 10.2 96 140 147 
21 110 7.1 99 135 148 
22 115 8.6 94 135 145 
23 102 8.5 96 134 146 
24 107 6.8 99 135 148 
25 105 8.3 88 128 143 
26 107 8.0 85 128 143 
27 102 6.7 96 133 145 
28 107 6.5 96 132 145 
29 112 7.5 100 134 148 
30 107 7.8 92 131 144 
31 97 5.8 102 140 153 
32 100 6.0 95 130 145 
33 100 7.1 91 133 145 
34 102 7.6 91 130 144 
35 107 7.7 95 135 145 
36 110 7.6 89 139 143 
LSD 1% 10 3.8 3 3 5 
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Table 4. Means of grain yield and its related traits of the lines which were studied in this research  

"�# *.��3  
Line No.  

��������	 ������ 
Biological yield 

��� ������ 
Grain yield 

X3��	 g��3  

Harvest index 

��� .�% C-
 
Thousand grain 

 weight 

��D!E .� �l�D!E �+?� 
Spikelet per  

spike 

��D!E .� ��� �+?�  

Grain per  
spike 

meE +G
 .� ��D!E �+?�  

Spike per unit  
area 

��� C+3�n �+   

Grain filling 
 period 

��� +3. X��E  

Grain filling 
 rate 

.���% .� A�H���1  

Kg.ha-1 
.���% .� A�H���1  

Kg.ha-1 

+�.�  

%  

A�H  

g 
��D!E .� �l�D!E  

Spikelet .spike-1 

[	� ��  .� ��D!E 
Spike.m-2 

[	� ��  .� ��D!E 
Spike.m-2 

-
.  

Days 
[	��  .� -
. .� A�H 

g.m-2.day-1 
1 8133 2497 31 43 18 24 325 34 7.3 
2 8928 3473 39 48 19 29 382 38 9.1 
3 9398 3741 40 43 20 46 440 39 9.6 
4 7235 2727 38 32 20 40 425 35 7.8 
5 11540 4533 39 42 19 42 567 35 13.0 
6 7454 1819 24 33 16 25 340 40 4.5 
7 7176 2781 39 25 22 46 497 35 7.9 
8 9479 3787 40 45 21 52 405 40 9.5 
9 10389 3543 34 35 18 48 565 40 8.9 
10 11969 3296 28 31 26 57 412 36 9.2 
11 8370 3058 37 34 22 46 407 37 8.3 
12 8418 2904 34 38 17 21 450 42 6.9 
13 7320 2341 32 29 18 40 442 41 5.7 
14 7052 2701 38 41 18 33 370 42 6.4 
15 11709 4092 35 53 18 50 432 30 13.6 
16 9464 3207 34 34 19 34 500 31 10.3 
17 9939 3656 37 36 23 53 440 33 11.1 
18 8707 3387 39 40 21 41 402 42 8.1 
19 8447 3060 36 46 19 40 350 39 7.8 
20 9738 3636 37 52 22 47 317 44 8.3 
21 5855 2267 39 28 19 30 432 36 6.3 
22 10019 3989 40 47 20 41 425 41 9.7 
23 9608 3886 40 51 19 28 340 38 10.2 
24 14672 3825 26 43 18 45 495 36 10.6 
25 9539 3620 38 58 19 38 327 40 9.1 
26 9545 3943 41 44 18 36 502 43 9.2 
27 10008 3483 35 43 19 36 427 37 9.4 
28 8267 2809 34 32 18 32 485 36 7.8 
29 11694 4790 41 55 19 43 455 34 14.1 
30 8716 3084 35 36 18 38 472 39 7.9 
31 9468 3043 32 50 14 26 330 38 8.0 
32 7853 2822 36 39 17 28 427 35 8.1 
33 7387 2921 40 37 17 33 465 42 7.0 
34 8858 3304 37 57 19 37 307 39 8.5 
35 11399 3201 28 46 20 42 347 40 8.0 
36 9712 3589 37 43 17 35 353 40 9.0 
LSD 1% 5229 1236 7 9 4 19 197 6 2.2 
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Fig 1. Dandogarm of similarity among lines based on grain yield and other traits 
 which were studied in this research 
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Fig 2. Dandogarm of similarity among grain yield and other traits 
 which were  studied in this research 

 
C,V 8�
� ��7=�U      *a?L �� �?% 
� 8%�?�� C,��?�% ��J

   �
 � *??H
� 8??�
� �??H� *U�??� �  7,c�??9�% ��??7=�U

�  �?% 
� 8%��� C,���% ��� � 7,c�9�% ��7=�U 8�  f�K�

 C,
 8% 8<�� �% C,
�%�&% �*H
� YP� �	
� �� 8="&� �
�!�

    7,c�?9�% ��?7=�U �
  �X� b�< ��� 8�
� ��7=�U 8�

 � �*�
 C,V 8� *+�B 8K�� �
��   ��?L�M� �%  f�J

 ��??L�M� �
 V�??%  7,c�??9�% ��??7=�U �
�??%  ??7��c

�
�% N��&�      ?� �
���?��% �?� V�?% 8�
� ��7=�U  .�&?H�% 

         $?"&� O�?=P� *?9�!+ :�?Xa� 8?% V�?% 8?�
� �?H� *U��

  %�,��
  7,c�9�,�+ ��`� �V�% ���@ �  7,c�9�,�+

 �   f
��� � ��`� E�
��
 �&,��% ��� ��`� ���@ ���H

  8?�
� �� �� *?H�"�
 � E����5 �
�� O4< �� ��   R7?��

 � .��H  E���H C,V29    8="&?� �� 8?�
� �
�!� ���% 
�
� �%

   \��?< ��?�% 8?�
� �H� *U�� � )4 T?J � (   E��� C?&;

8�
�< �
  7,c�9�&+    �V�?# 8="&?� ��Xh ��  ��    �
�?% �?�

 C,
 ��  �,
� R	
�� �� ���% 8="&� �� 8�
� �
�!� R7��

E���� E��� \�# � �� W, �
 E���    \��?< 8?�
� �?H� �� 

)3���??��% �
 O�??&�<
 � (  �� E��??X% u���� ��??��B �??%

      ��?_,� ��?� �
 q?��� C?,
 :�?K�
  f
�J � O� e,
�H

 �   8?% �?�
��     o?� �
�?%  f�?_9
 �
�?&U    �� O�?=P� ��?J

���B�
�@ 8<�� ���� O�&< :�B  �=@
 e,
�H   ]J�?�

    E���?H C?,V �� 8?�
� ��H �5 E���29     ��?�% *U�?� �?%

.�,��B �
�"< 8�
� �H� 7=�U C% E���  _�D"�J 8�
� ��

\��< �� q��� C,
 �� 8!9�P� ���� ��aL � )5(   ��?��

   ��??7=�U �??% 8??�
� ��??7=�U  _�??D"�J .*??�
 E�??H E�
�

 � 8??�
� ��??H�5 *U�??� �*??H
��% g��??H � 7,c�??9�%

   ????&!� � *????"k� 8="&????� �� 8????�
� �
�????!�  .��????% �
�

Yagbasanlar and Ozkan )1995  _�???D"�J (

    � 8?�
� �
�?!� � 8?�
� ��?7=�U C% *"k�   �
�?!� � 8="&?� �

      C?,
 ��?���� ��
�?B 
� 8?9�7�,�� �� $?%����� �� 8="&�

 T?J C����        ��?7=�U �?% 8?�
� ��?7=�U  _�?D"�J C?&;

 8�
� �
�J ��� �% � *"k� 
� *H
��% g��H �  7,c�9�%

  �?J �� 8="&� �
�!� 8� �&�+�B 8K�� � E�
� ��
�B  a&�

     T?X� 8="&?� �?J �� 8?�
� ��� � YP?� �	
�  
 C,�?�  b
�?<

C??,V ��??7=�U ??J�.�??���% 8??9�7�,�� �  8??,�K� u�??�
 �??%

 :�??B ��� 8??% ��??��B� 8??%  �:�??B82   �
�??^� �??L��

8P%
� �% 8�
� ��7=�U GY=827+281 GFR % 8 8=��

�5 *U�� ) �H 8<�� 8�
� ��H R7H3.(   

Archive of SID

www.SID.ir

http://www.sid.ir


 

 

  

  

 '
+�5- 4�56� .� �E.�	 �.�  ���� 
 ������ "�	 *��E �^�)D�% 9��\ B����  

Table 5. Matrix of correlation coefficients among grain yield and its related traits of the lines which were studied in this research 

11 10 9 8 7 6 5 4 3 2 1  

           1 

          0.75**  2 

         -0.03ns 0.43* 3 

        -0.05ns 0.25ns 0.18ns 4 

       0.66**  0.07ns 0.10ns 0.11ns 5 

      0.77**  0.78**  0.13ns 0.20ns 0.26ns 6 

     -0.09ns -0.08ns -0.01ns -0.03ns 0.29ns 0.25ns 7 

    0.17ns 0.02ns -0.04ns 0.15ns 0.14ns 0.20ns 0.26ns 8 

   -0.01ns 0.25ns 0.18ns 0.35* 0.38* 0.11ns 0.19ns 0.22ns 9 

  0.73**  0.25ns 0.26ns 0.32ns 0.33* 0.38* 0.04ns 0.49**  0.47**  10 

 0.15ns -0.13ns -0.24ns -0.07ns -0.21ns 0.18ns 0.62**  0.14ns -0.22ns -0.11ns 11 

-0.51**  0.47**  0.22ns 0.33* 0.22ns 0.31ns 0.01ns 0.40* 0.30* 0.73**  0.90**  12 

  
) 8="&� �� 8�
�Grain per spike(  )10(  ) E�B d�a��
Plant height(  )7(  ) 8="&� ��Xh �� ���Days to heading( )4( ) 8�
� ��7=�UGrain yield(  )1(  

 8�
� ��H�5 ���)Grain filling period(  )11( ) YP� �	
� �� 8="&�Spike per unit area(  )8(  �� ��� B��� )  7,c�9�,�+Days to physiological maturity(  )5( 7=�U)  7,c�9�% ��Biological yield(  )2( 

) 8�
� �H� *U��Grain filling rate(  )12( ) 8="&� �� 8n="&�Spikelet per spike(  )9( ) R���  B��� �� ���Days to ripening(  )6( ) *H
��% g��HHarvest index(  )3( 

  
ns �*  �** 8%  &!� IA��
 ��<� :�U N���  &!� ��
� ~�P� �� �
�  \���	
5  �1  �L�� � ���� 
� .�&J�ns, * and ** show no significant differences, significant at the 5 and 1 % respectively.                                       
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Fig 3. Trend of grain yield in related to grain growth rate 
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