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 !" #�$,�&a$ U����]�	�%;	�
� #�

Sub-tropical early maturity hybrids yield trail

1- Tlaltizapan 00331- Population 446 x POB.445-58-7-1-B-B-B 
2- Celaya 00332- Population 446 x POB.445-54-2-2-B-B 
3- Tlaltizapan 00HGYB3- Population 446 x POB.445-137-1-2-B-B 
4- Celaya ooHGYB4- Population 445 x POB.446-89-4-2-B 
5- GLSIY01HG”B”5- Population 445 x POB.446-142-2-2-B 
6- Tlaltizapan 00456- Population 445 x [SPMAT/EV89 MDREY]-51-2-B-1-6-B-2-B-B-B-B 
7- Celaya 00457- Population 445 x 89[G 34/AC8536]#- 88-1-2-B-1-1-2-B-B-B-B  
8- Tlaltizapan 00GYA8- Population 445 x 89[G 33/TEYFTSRPOOL]#91-1-8-B-9-B-B-B-B-B 
9- Celaya 00HGYA9- Population 445 x MDR-STPYC MH31 -3-B-2-2-1-1-B-B-B-B 
10- GLSIY01HG”A”10- Population 446-66-2-3-B- B x Population 445[
11- GLSIY01/SPMAT11- POOL 29 c 9 SYF QPM
12- SSCY9912 MBRY12- S86G 17Q x S86G18Q
13- SSCY9913 MBRY13- CML 422 x CML 423(R1) 
14- SSCY9930 Stalk Rot Resistant14- Population 445 x Population 446(R2) 
15- SSCY9913 Stalk Rot Resistant15- KSC 647
16- SSCY9932 Stalk Rot Resistant16- KSC 704
17- SSCY9933 Stalk Rot Resistant
18- SSCY9916 Stalk Rot Resistant
19- MBRY (9912-9913)
20- Tlaltizapan 9745
21- Pop 33c4 x Pop. 45c9
22- Across 9745 (R1)
23- Celaya 9733 (R2)
24-  KSC 647
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25- KSC 704
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 _: 	�Rn       *D�7J��  78c�� 	� <7�  � _��� 	�Rn �9 ���9

   ���� HI��� &��� 	� ��a" 	�� .   �� ��["  (`6� A��    7� ,$�

   �	� y9 A�� #�&�����       &7G" �� �4�^ _�[� ��6��a" �$

  _: 	�Rn H��c9        ,7/��  �7/�� ���
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 &" #�$ .  #�&7�

         ���� b��^� W&�  8c�� 	� <�  �  9�� >��9	� B�4  	��

                 7� ��� ��[7" <7" &7�� A7��  � ,[" �,$�[� �$,�&a$ A�

          _: 	� ,�,/ &^t9 ��  � �$,�&a$ ,% �� U� ,/	 �$�

  �� ���
  �         �	� y79 A7�� 	� <7" ,7�] �7���    ��7�
 �7$

�	�," .����         B�74 &G" �� �$,�&a$ A� b��^� ���� 	��

4	�        
 W&7�  78c�� 
� 	� B7/��&� ��7�� 	� B7��I	 ,

 D
,�1 5 !" #�$,�&a$ U����] 0���&� A\"�� �	�%W&�  8c�� 	� ��	&� �	�� 0��4 #�&� ;	�
� #�

Table 1. Mean squares of subtropical early maturing hybrids for studied traits in Karaj

0�&K9 Z����

S.O.V.
#���]  �	�

DF
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

Grain yield

Replication 2 6.396 6.771 0.563 400.483 2.051 27.781

Factor A 15 47.31** 76.632* 5.194ns 259.258** 15.664** 6.644**

Error 30 3.018 3.615 2.207 259.327 3.574 2.033
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1. %

         ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively.
         DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height 

   Mo%: Grain moisture%    

 D
,�2 5 !" #�$,�&a$ U����] x"��	�
  �<)9 �	�%��:&:  8c�� 	� ��	&� �	�� 0��4 #�&� ;	�
� #�

Table 2. Analysis of variance of subtropical early maturing hybrids for studied traits in Gorgan

0�&K9 Z����

S.O.V.
#���]  �	�

DF
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

Grain yield

Replication 2 4.083 3.521 0.146 31.271 27.856 0.548
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Factor A 15 8.843** 10.889** 1.132ns 401.106ns 16.62ns 2.637**

Error 30 5.639 5.343 1.524 306.293 21.679 1.189
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

        ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
          DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                     

    Mo%: Grain moisture%    

     �7��� A7�j!$ 
 D�J��     �] b��7^� ���7� 	��    #�&7� �7$

      ��[7"  7"�� �&7�(!' B�4�        #�$,7�&a$ A7� >�7�9 �,7�$

��� 0��4 A�� &G" �� ��	&� �	��.

 A\"�� ��	&�        	�  7�+�c� �	�7� ?(�@� 0��4 #�$

  77!" #�$,77�&a$ U��77��]�	�77% HI�77�� 	� ;	�
� #�

  ?(�@�)D
,�  #�$855 (      ��,�9 0��4 	�  � ��� ��["

     _7: 	�7Rn �9 #�$�
	       �7��� �k&7(' _7��� 
 ���79 	��

  $ A777� 0
�77�9 ���77�   A777� �"�,77�� 0
�777�9 *�$,77�&a

�	�����   	�:��7� ,$�7/ #�$,�&a$ �� ��	&� �	�� #�$

     ,[" �,$�[� HI��� 	�)     0
��9  � W&�  8c�� <�  � #�$

            �	�!7/ #�$,7�&a$ _7e� �$,7�&a$ �^&� �	 �R��9 _��-

12 
 13,"��� ��[" .(

 D
,�3 5 !" #�$,�&a$ U����] x"��	�
  �<)9 �	�%&� ;	�
� #�i�	��  8c�� 	� ��	&� �	�� 0��4 #�

Table 3. Analysis of variance of subtropical early maturing hybrids for studied traits in Darab

0�&K9 Z����

S.O.V.
#���]  �	�

DF
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
(!' "�� �&�

Grain yield

Replication 2 9.896 21.438 2.583 1202.771 7.238 1.742

Factor A 15 16.721ns 17.111* 0.121ns 184.733ns 7.576ns 10.78*

Error 30 1.963 2.282 0.317 106.371 3.859 0.791
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5% 
 1%

       ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
       DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    

 Mo%: Grain moisture%    

 D
,�4 5 !" #�$,�&a$ U����] x"��	�
  �<)9 �	�%D�J��  8c�� 	� ��	&� �	�� 0��4 #�&� ;	�
� #�

Table 4. Analysis of variance of subtropical early maturing hybrids for studied traits in Dezful

0�&K9 Z����

S.O.V.
#���]  �	�

DF
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

Grain yield

Replication 2 4.188 2.333 0.271 206.083 2.983 0.895

Factor A 15 16.576** 24.11** 1.511* 385.156ns 15.944** 4.896**

Error 30 0.61 0.956 0.649 202.639 1.707 0.751
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

        ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
        DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    

  Mo%: Grain moisture%    

A\"��         _7: 	�7Rn ��7�� �� �
	 ��,�9 #�$    �79 ���79

               0
�7�9 �7�	&� �	�7� #�$,7�&a$ 	�  <7" _7��� 	�Rn

               &7� #&7\�� ,7�t9 ��7^  7� ��," ��[" �$,$�/ �� �"�,��

  _: D��^� �,'   � y79 A7�� 	� �7$��	 �7���  B7�� �7$ .

�777��� 0
�777�9 ��777�
 �k&777('  7779�� >�777�9	� A777� 	��

    �77�  677��8� 	� 0
�77�9 A77�� *�77�	&� �	�77� #�$,77�&a$

          �] ���7��  7� ��a"  ��9 _��- ��,�� ,$�/ #�$,�&a$  �7$

          _: 	� D��^� �� �/�" ,% �� U� ,/	  � �	  z�a9	� �$�

         �7� 	�G�"� ��	�
�  �  ��9 �� ,�� &$ *���   7�9	� B7J	 >�

 9��           .��&7/  7� _��� #	�:��� 0	�4 	� �$,�&a$ A�� 
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       ,/�� ;	&�� ,$�/ �-	 �� &�!�  �+�c� �	�� .    (`67� A��

                 
 ��7� s��74 <7"  7"�� B7/��&� ��7�� B��I	 �	�� 	�

  HI�77�� 	� ,$�77/ �77-	  77"�� B77��I	 �77� �"�,77�� 0
�77�9

,[" �,�� ?(�@�.

            	� ?7(�@� HI�7�� 	�  7"�� �&7�(!' A\"��  6��8�

�                 7� ��7:&:  78c�� <7�  7�  � ��� ��[" <" U����] A�

   *,��77/�� AM�77� �&77�(!' <77" ,$�77/ ,77�&a$ ��77-	� �77�%

   ,$�777/ �777�  6777��8� 	� ��777-	� A777�� *HI�777�� &��777� 	�

              �7� ��[7" &7�� A7��  7� ,��7/�� AM�7� �&�(!'     7� ,7$�

      �	� A7�� �� �8�67� ������� �7���       U��<7J� B7R� 	� �7$

  B�� _�[� �&�(!' . �7�	&�        ��� ��[7" ?7(�@� HI�7�� 

   �	� A�� #�&� i�	��  8c�� 	� ���^ _6"���  �����  �7$

   �� 
 B�� 	�F��     7"�\��� _67"��� ��  78c�� A�� 	� ���9

�	�����        0	�4  � �$�: ��% �8�6�&k 0	�4  � �$

 �&R� �8�6�               <7�  7�  7� B67+�% 	� A7�� 
 �&� #	��&�

   �	�!/ ,�&a$13  y9�"�  8� * �7$       A7� #�$,7�&a$ 
<7� 

,��6$ ��-	� .

      �	�  "�\���  � ��� ��[" ��	&� A�� �7���   Ba67" �7$

 �	�  �����           �	 #&7�R� #	�:��7�  �7/Q: 	� r7��	 #�7$

�777� ��[777"�777� 
 ,777�$� >�777�9 �� B777/�� ,777�� ���7779

  d���77� {�[77�� &77G" ��  77� ���77� A77�� 	� ��77��� �77��"�

�	� �77� 0
�77����77���	�[77� 	� r77��	 #�77$ 	�77I  77� 
 

         W�&7@��� B77R� 	� *B��  +,��� HI��� �� 0
���� �(�

A777�Y     
 &7779	
� �777��"�  (7774�J �777� E+�777^ #�777$

�&R�  �] �� #	��&� A�Y �� �-�9 	� �$    �7(3�  7+,��� #�7$

�&R��&� #	��&�.

 D
,�5 5A\"��  6��8�  !" #�$,�&a$�	�%  8c�� 	� ��	&� �	�� 0��4 #�&� ;	�
� #�W&�
Table 5.Mean comparision of subtropical early maturing hybrids for studied traits in Karaj

,�&a'

Hybrid
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

YLD (ton/ha)

1 58.00 d 65.67 d 7.667 abc 211.1 a 15.73 de 5.241 bc
2 60.00 cd 66.33 cd 6.333 bcd 194.8 ab 14.60 e 5.953 bc

3 59.67 cd 66.00 d 6.333 bcd 188.9 ab 17.57 bcde 5.866 bc

4 57.33 d 62.00 e 4.667 d 185.5 ab 20.73 ab 6.460 b

5 59.33 cd 65.67 d 6.333 bcd 203.3 ab 17.90 bcde 6.359 b

6 64.00 b 70.33 b 6.333 bcd 202.9 ab 20.60 ab 6.930 b

7 59.33 cd 64.67 de 5.333 cd 187.0 ab 18.67 abcd 5.973 bc

8 63.33 b 69.67 b 6.333 bcd 190.0 ab 20.90 ab 5.514 bc

9 63.33 b 70.67 b 7.333 abcd 188.3 ab 19.20 abcd 5.847 bc

10 58.67 cd 63.67 de 5.000 cd 205.7 ab 16.93 cde 6.045 bc

11 61.67 bc 69.33 bc 7.667 abc 186.5 ab 21.00 ab 4.344 bc

12 68.67 a 78.33 a 9.667 a 201.7 ab 21.97 a 3.475 c

13 71.33 a 80.00 a 8.667 ab 198.1 ab 22.33 a 6.138 bc
14 57.67 d 63.33 de 5.667 cd 177.8 b 19.63 abc 5.336 bc

15 60.00 cd 66.00 d 6.000 bcd 197.7 ab 16.40 cde 6.070 bc

16 64.00 b 70.67 b 6.667 bcd 184.2 ab 19.60 abc 10.64 a
A\"�� *���� &$ 	�    ���� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                                                                
Mo%: Grain moisture%    YLD: Grain yield
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� #�
Table 6.Mean comparision of subtropical early maturing hybrids for studied traits in Gorgan

,�&a'

Hybrid
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

YLD (ton/ha)

1 51.00 abc 53.33 bc 2.333 a 228.3 ab 18.10 a 5.428 cd

2 51.00 abc 53.67 bc 2.667 a 208.0 ab 19.80 a 5.618 bcd

3 51.67 abc 54.00 abc 2.333 a 234.3 ab 19.80 a 6.177 bcd

4 48.33 c 50.67 c 2.333 a 211.3 ab 24.80 a 6.681 abcd

5 52.33 abc 54.00 abc 1.667 a 225.7 ab 23.23 a 5.621 bcd

6 53.00 abc 55.00 abc 2.000 a 219.0 ab 25.33 a 6.652 abcd
7 49.33 bc 52.00 bc 2.667 a 221.3 ab 24.60 a 7.460 abc

8 53.33 ab 55.00 abc 1.667 a 208.0 ab 20.57 a 6.462 abcd

9 53.00 abc 55.00 abc 2.000 a 212.7 ab 23.83 a 6.236 bcd

10 49.67 bc 52.00 bc 2.333 a 226.7 ab 20.80 a 7.146 abcd

11 51.67 abc 54.00 abc 2.333 a 202.0 b 23.13 a 5.186 d

12 51.67 abc 55.33 ab 3.667 a 220.0 ab 20.80 a 6.279 bcd

13 55.00 a 58.33 a 3.333 a 235.3 ab 25.27 a 6.871 abcd

14 49.33 bc 50.67 c 1.333 a 203.7 b 21.60 a 5.278 d

15 51.67 abc 53.67 bc 2.000 a 224.7 ab 25.20 a 8.534 a

16 51.67 abc 54.67 abc 3.000 a 239.7 a 20.53 a 7.683 ab
A\"�� *���� &$ 	����� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                        
   Mo%: Grain moisture%    YLD: Grain yield
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Table 7.Mean comparision of subtropical early maturing hybrids for studied traits in Darab

,�&a'

Hybrid
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

YLD (ton/ha)
1 48.33 de 51.67 e 3.333 a 215.0 bc 20.20 d 9.951 cde
2 52.33 b 55.33 bc 3.000 a 206.3 c 22.77 abcd 8.551 e
3 49.67 cde 52.67 cde 3.000 a 224.0 abc 22.67 abcd 9.392 de
4 48.00 e 51.00 e 3.000 a 219.7 abc 24.37 abc 9.462 de
5 48.00 e 51.00 e 3.000 a 221.0 abc 20.87 cd 10.36 cd
6 52.33 b 55.33 bc 3.000 a 236.0 a 21.77 bcd 9.290 de
7 50.67 bcd 53.67 cde 3.000 a 228.7 ab 22.87 abcd 11.41 bc
8 49.33 cde 52.33 de 3.000 a 216.7 abc 22.23 abcd 11.29 c
9 50.67 bcd 53.67 cde 3.000 a 215.7 bc 21.70 bcd 9.297 de
10 48.33 de 51.67 e 3.333 a 223.3 abc 22.30 abcd 10.71 cd
11 48.00 e 51.00 e 3.000 a 213.3 bc 23.87 abcd 8.419 e
12 51.33 bc 54.67 bcd 3.333 a 217.7 abc 25.10 ab 9.099 de
13 53.00 b 56.67 ab 3.667 a 224.0 abc 26.07 a 12.88 ab
14 48.00 e 51.00 e 3.000 a 210.0 bc 22.47 abcd 8.479 e
15 52.33 b 55.33 bc 3.000 a 229.3 ab 22.70 abcd 14.34 a
16 56.00 a 59.00 a 3.000 a 228.7 ab 25.07 ab 14.02 a

A\"�� *���� &$ 	�   ���� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                              
Mo%: Grain moisture%    YLD: Grain yield

     _: 	�Rn ���� �� #�$�
	 ��,�9 A�j!$  _7��� �9 ���9

         7� ,$�7/ ��7-	�  � Ba6" #&\![� 0
��9   �7(3� 	�:��

,��77/�� .      77� Ba677"  779�� >�77�9	�  77��9 _77��- U��<77J�

               �� ���7% <7" o�7^ �	��7� 	� <7�  � ,$�/ #�$,�&a$

           �	�  7"�\��� #�&7� .��&7/ A7�� ���7� ,'�6��" �7���  �7$

B�� .             ��7�� 	�  7"�� B7��I	 ,74	� &\![7� U��<7J�

             7��9 _7��- 0
��9 ���a" 
 ,$�/ ��-	�  � Ba6" B/��&�

	� �&77�(!' 	���77���  �77\!$ <77"  77�+�c� �	�77� #�77$

��["     �	� �� y9 A�� #	�:����" �,�$�����  .��&7/ �� �$

B�� W&� .

 ��77:&:  778c��	� 0��774 A\"�77�  677��8�) D
,77�

14(           	�Rn �9 #�$�
	 ��,�9 *0��4 &G" ��  � ��� ��[" *

_:               ��7�� �� #�7$�
	 ��,7�9 A7�j!$ 
 _7��� 
 ���79

 _: 	�Rn   9 *_��� �9 ���9       ��7-	� A7� �R��9 _��- 0
��

  �	�,7" ���
 .            ,74	� * 79�� >�7�9	� �	�7� 	�  (`67� A7��

           <7"  "�� �&�(!' �&^Y�� 
 B/��&� ���� 	�  "�� B��I	

 �� s,4�&� .           
  7"�� �&7�(!' �7(� ���7� AM��  ���7a"

    �] A�  ��9 _��- 0
��9      U�79 C7� ��7�
 d��,)� <" �$

�&- ,�t9 �	�� �	  8c�� A�� 	� �(��� 	,$�.

Archive of SID

www.SID.ir



" ()���&�� �'�	� ��(' "*,(����$ �	�!/ *1*  	�R�1384

78

 i�	��  778c�� 	�) D
,77�15(�77��� 0
�77�9 * 	� 	��

             A7�j!$ 
 _7��� 
 ���79 _7: 	�7Rn �9 #�$�
	 ��,�9

  ���� 0
��9 ���a"          	�7Rn ��7�� �� #�$�
	 ��,�9  	� 	��

_:     �	� 	� _7��� �9 ���9 �7���       �� �7�	&� �	�7� #�7$

�77��� 0
�77�9 
 *b&77c�� ,774	� 
  779�� >�77�9	� 	� 	��

  &� ���� B��I	        Y�� �V�
  �  "�� �&�(!' �&^Y�� 
 B/��

 C77��<" �� ���77% * 778c�� A77�� 	� �77(� �&77�(!' ���77�

     77+
� .��&77/  77�  778c�� A77�� 	� ���77% .��&77/ ���77�

 �	� #�&77� i�77(c��77���    B77�� �77�	&� �	�77� #�77$

 �	� �� #��,77�9  77��	�I  77��77���   77���� �k&77(' �77$

   S�7774� ��777-	� �� Z777-�
 	� 
 ,��6777" ,777�&a$ �,777/ 

��&:���]   �6"��9 *,��6$ ��[J�       �7� ���7^ 	�6� B��-	 ,"�

_\�� ,�&a$,�/��  �/��  8c�� �9	�)9 ;�&�.

 D
,�8 5A\"��  6��8�  !" #�$,�&a$�	�%D�J��  8c�� 	� ��	&� �	�� 0��4 #�&� ;	�
� #�

Table 8.Mean comparision of subtropical early maturing hybrids for studied traits in Dezful

,�&a'

Hybrid

_: �9 �
	���9

DTT

_��� �9 �
	

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

YLD (ton/ha)

1 48.00 fg 51.00 ef 3.000 bc 218.0 ab 21.10 ef 6.713 def

2 49.67 e 52.33 de 2.667 bc 216.3 ab 22.43 cdef 6.481 ef

3 49.00 ef 52.00 de 3.000 bc 212.3 ab 21.53 ef 7.323 cdef

4 49.00 ef 50.67 ef 1.667 c 222.0 ab 22.70 cdef 8.250 bcd

5 49.00 ef 52.00 de 3.000 bc 230.3 a 21.50 ef 7.350 cdef

6 50.33 de 53.00 cd 2.667 bc 233.0 a 22.60 cdef 7.828 cde

7 49.33 ef 52.00 de 2.667 bc 209.0 ab 21.90 ef 8.831 bc

8 49.67 e 53.33 cd 3.667 ab 206.3 ab 25.17 ab 7.760 cde

9 51.33 cd 54.67 bc 3.333 ab 196.0 b 23.40 bcde 7.393 cdef

10 49.00 ef 51.67 de 2.667 bc 216.0 ab 20.73 f 7.341 cdef

11 47.33 g 51.00 ef 3.667 ab 207.3 ab 24.67 bcd 5.717 f

12 52.00 bc 55.67 b 3.667 ab 232.0 a 24.83 bc 7.040 def

13 54.33 a 58.00 a 3.667 ab 217.7 ab 27.43 a 9.481 ab

14 47.00 g 49.67 f 2.667 bc 196.7 b 22.27 def 6.392 ef

15 53.00 b 57.67 a 4.667 a 218.7 ab 27.50 a 6.587 def

16 55.00 a 59.00 a 4.000 ab 227.0 a 27.30 a 10.81 a
A\"�� *���� &$ 	�      ���� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                            
Mo%: Grain moisture%    YLD: Grain yield
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Table 9. Analysis of variance of subtropical intermediate-late maturing varieties for studied traits in Karaj

0�&K9 Z����

S.O.V.

#���]  �	�

DF

_: �9 �
	���9

DTT

� �9 �
	_��

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

Grain yield

Replication 2 5.08 3.573 2.653 4998.689 8.775 35.978

Factor A 24 69.203** 77.037** 5.147** 708.876** 15.695** 5.895ns

Error 48 2.538 3.282 1.112 255.724 4.429 3.819
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

       ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
       DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    

 Mo%: Grain moisture%    

 D
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Table 10. Analysis of variance of subtropical intermediate-late maturing varieties for studied traits in Gorgan

0�&K9 Z����

S.O.V.

#���]  �	�

DF

_: �9 �
	���9

DTT

_��� �9 �
	

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

Grain yield

Replication 2 50.92 138.093 22.173 14028.28 4.52 13.937

Factor A 24 20.364** 18.476** 4.958ns 643.298ns 5.729ns 1.142ns

Error 48 3.864 6.816 3.618 635.724 3.666 0.942
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

   ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
   DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    
   Mo%: Grain moisture%    
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Table 11. Analysis of variance of subtropical intermediate-late maturing varieties for studied traits in Darab

0�&K9 Z����

S.O.V.

#���]  �	�

DF

_: �9 �
	���9

DTT

�9 �
	_��� 

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

Grain yield

Replication 2 4.493 2.093 1.493 768.773 168.567 5.006

Factor A 24 42.414** 40.559** 0.361ns 1019.9** 14.901** 6.93**

Error 48 10.021 8.399 0.896 190.719 4.316 1.185
 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

  ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
  DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    
  Mo%: Grain moisture%    

 D
,�12 5 !"  �,/ S�4� ��-	� U����] x"��	�
  �<)9 �	�%.���� #� 5 0��4 #�&� ,�&a$ &'  ;	&�� 
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Table 12. Analysis of variance of subtropical intermediate-late maturing varieties for studied traits in Dezul

0�&K9 Z����

S.O.V.
#���]  �	�

DF
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

Grain yield
Replication 2 6.24 7.84 0.64 2130.12 9.873 2.459
Factor A 24 3.663ns 6.826* 2.742** 1180.187** 7.12** 4.774**
Error 48 2.157 3.187 1.154 272.162 2.832 1.62

 ns ** 
 ** :����&k �9&������ *	�� D�!�^� wc� 	� 	��5 % 
1%

     ns, * and ** : Not significant, significant at probability levels 5% and 1%, respectively
     DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval       PHT: Plant height                    
     Mo%: Grain moisture%    

 D
,�13 5A\"��  6��8�  !" #�$,�&a$�	�%.���� #� 5 8c�� 	� ��	&� �	�� 0��4 #�&� ;	&��W&� 
Table 13.Mean comparision of subtropical intermediate-late maturing varieties for studied traits in Karaj

,�&a'

Hybrid
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

YLD(ton/ha)
1 67.00 fg 74.33 fghij 7.333 ab 190.4 f 21.03 cde 4.636 abc
2 66.67 g 73.67 hij 7.000 bc 213.4 bcdef 20.50 cde 4.131 c
3 74.00 abc 79.00 abcde 5.000 cdefg 224.1 abcde 22.33 bcd 6.332 abc
4 74.00 abc 79.33 abcde 5.333 bcdefg 231.8 abc 20.20 cde 6.022 abc
5 71.33 cde 76.67 defgh 5.333 bcdefg 202.5 cdef 25.67 ab 6.499 abc
6 71.67 cde 76.00 efghij 4.333 efgh 232.4 abc 24.40 bc 8.135 ab
7 72.67 bcd 77.33 cdefg 4.667 defgh 239.9 ab 22.20 bcde 6.343 abc
8 75.33 ab 81.00 ab 5.667 bcdefg 220.3 abcdef 23.70 bc 4.306 bc
9 76.00 a 80.33 abc 4.333 efgh 245.0 a 23.87 bc 7.376 abc
10 71.33 cde 76.33 defghi 5.000 cdefg 203.5 cdef 22.57 bcd 7.479 abc
11 75.33 ab 80.33 abc 5.000 cdefg 213.3 bcdef 23.90 bc 7.799 abc
12 75.67 ab 82.33 a 6.667 bcd 191.1 f 25.97 ab 4.916 abc
13 73.00 abc 78.00 bcde 5.000 cdefg 194.3 ef 28.30 a 5.691 abc
14 69.00 efg 73.00 ij 4.000 fgh 208.7 bcdef 22.80 bcd 5.746 abc
15 73.33 abc 77.33 cdefg 4.000 fgh 209.9 bcdef 22.17 bcde 6.022 abc
16 75.67 ab 81.67 a 6.000 bcdef 224.4 abcde 22.53 bcd 4.845 abc
17 74.00 abc 79.67 abcd 5.667 bcdefg 227.0 abcd 22.57 bcd 6.905 abc
18 71.33 cde 76.33 defghi 5.000 cdefg 223.5 abcde 23.27 bc 8.249 a
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19 73.00 abc 79.33 abcde 6.333 bcde 197.5 def 23.27 bc 5.005 abc
20 72.67 bcd 77.67 bcdef 5.000 cdefg 232.5 abc 23.87 bc 7.991 abc
21 69.67 def 74.00 ghij 4.333 efgh 227.9 abcd 25.93 ab 7.939 abc
22 71.67 cde 76.67 defgh 5.000 cdefg 211.5 bcdef 20.47 cde 4.194 c
23 63.67 h 72.67 j 9.000 a 204.5 cdef 21.10 cde 4.606 abc
24 56.00 I 59.67 l 3.667 gh 218.3 abcdef 18.23 e 7.042 abc
25 62.00 h 64.67 k 2.667 h 198.5 def 19.00 de 8.157 ab

A\"�� *���� &$ 	�     ���� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                           
Mo%: Grain moisture%    YLD: Grain yield

 D
,�14 5�  6��8� A\"� !" #�$,�&a$�	�%.���� #� 5��:&:  8c�� 	� ��	&� �	�� 0��4 #�&� ;	&��

Table 14.Mean comparision of subtropical intermediate-late maturing varieties for studied traits in Gorgan

,�&a$

Hybrid

_: �9 �
	���9

DTT

_��� �9 �
	

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

YLD(ton/ha)

1 60.33 cdefgh 63.00 abcde 2.667 ab 220.0 ab 18.80 abc 3.009 c

2 58.00 gh 62.00 cde 4.000 ab 208.0 abc 17.93 bc 3.987 abc 

3 61.67 abcdefg 63.67 abcde 2.000 ab 221.3 ab 20.13 ab 4.470 abc

4 61.33 abcdefg 63.00 abcde 1.667 ab 202.3 abc 19.33 abc 4.306 abc 

5 60.67 bcdefgh 63.33 abcde 2.667 ab 201.7 abc 21.43 ab 4.992 ab

6 60.33 cdefgh 63.33 abcde 3.000 ab 230.7 a 20.87 ab 4.373 abc 

7 64.33 ab 67.33 ab 3.000 ab 210.7 abc 20.47 ab 3.488 abc 

8 62.00 abcdef 63.33 abcde 1.333 ab 210.7 abc 20.73 ab 4.029 abc 

9 64.67 a 67.33 ab 2.667 ab 220.0 ab 22.10 a 5.151 a

10 59.67 defgh 61.00 def 1.333 ab 203.0 abc 19.27 abc 4.213 abc 

11 61.67 abcdefg 64.00 abcde 2.333 ab 216.3 abc 20.47 ab 4.580 abc 

12 63.33 abcd 67.00 abc 3.667 ab 199.7 abc 19.50 abc 3.430 abc 

13 59.00 efgh 62.33 bcde 3.333 ab 198.0 abc 21.87 a 3.101 bc 

14 59.33 efgh 60.67 ef 1.333 ab 190.3 abc 18.80 abc 4.167 abc 

15 61.67 abcdefg 66.00 abcd 4.333 ab 172.7 bc 21.40 ab 3.143 bc 

16 63.67 abc 64.67 abcde 1.000 b 196.3 abc 20.53 ab 5.173 a

17 61.33 abcdefg 64.00 abcde 2.667 ab 212.3 abc 22.27 a 4.872 abc 

18 63.67 abc 64.67 abcde 1.000 b 214.0 abc 21.80 a 3.952 abc 

19 59.67 defgh 64.33 abcde 4.667 ab 204.0 abc 21.53 ab 3.808 abc 

20 62.67 abcde 67.67 a 5.000 a 219.3 ab 20.77 ab 3.928 abc 

21 61.00 abcdefg 66.00 abcd 5.000 a 208.3 abc 20.70 ab 3.193 bc 

22 62.67 abcde 66.00 abcd 3.333 ab 218.0 abc 21.03 ab 3.904 abc 

23 58.67 fgh 62.33 bcde 3.667 ab 220.3 ab 19.43 abc 3.769 abc 

24 52.67 I 56.67 f 4.000 ab 198.3 abc 16.43 c 3.999 abc 

25 57.00 h 62.00 cde 5.000 a 167.7 c 20.30 ab 4.056 abc 
A\"�� *���� &$ 	����� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 %,�� ����] 	� ���� �!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height       
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Mo%: Grain moisture%    YLD: Grain yield

) B�!� 
�(  �7� *          �� �7�� ���7�'  7� �	 ���7� A7�� ,7"��9

  ,77�� 
 ,77�,� Z��77��   ,77+�9 
 W�&3�77�� B77R� U77@�

A�Y   ,�� S&c� ,�,� #�$ .       �
� U��7��] 	�  (`67� A��

       ��&7: ���] ,7�&a$ &k ��-	� ����       �� _�[7��  7� ��[7J�

�B�!        �,7� #&�[7� B7!$� *,��67$ �,7/ S�74� #�$

��,�� .     �	� _a- A�� 	� ����� >��9����      7� H7(��� �7$

  C9
&�$ �
&: C�          b�7^ &7�  7� B7�� ��7^ o�7^ 

   �] 	�  � ���$,�&a$     �-�9 &u� 	� C9
&�$ �
&: 
� �$

     �,7/ H7�(9 &\�,�� ��         ,7+�9 #�&7� �	 #&�[7� ,7�� *,7"�

A�Y   U@�,�� #�$ �� ��)��      _7a- A��  ���� �V�
  � ,��
 D
,�15 5A\"��  6��8�  !" #�$,�&a$�	�%.���� #� 5i�	��  8c�� 	� ��	&� �	�� 0��4 #�&� ;	&�� 

Table 15. Mean comparision of subtropical intermediate-late maturing varieties for studied traits in Darab

,�&a$

Hybrid

	_: �9 �
���9

DTT

_��� �9 �
	

DTS

_:_��� �9 ���9

ASI

 9�� >��9	�

PHT

% "�� B��I	

Mo%

 "�� �&�(!'

YLD(ton/ha)

1 66.00 a 69.00 a 3.000 a 239.0 abcde 20.60 def 10.34 fgh

2 56.33 defg 59.67 defg 3.333 a 239.6 abcde 20.97 cde 9.485 ghi

3 65.00 ab 68.00 ab 3.000 a 256.8 abc 23.70 abcd 11.13 cdefg

4 59.33 bcde 62.33 bcde 3.000 a 256.0 abc 22.73 abcde 10.43 efgh

5 64.67 ab 68.33 a 3.667 a 250.7 abc 24.07 abcd 11.72 abcdef 

6 64.00 abc 67.33 ab 3.333 a 254.2 abc 20.50 def 10.65 efgh

7 62.67 abc 65.67 abc 3.000 a 262.3 ab 21.73 bcde 11.06 defgh

8 55.67 efg 59.00 efg 3.333 a 266.2 a 22.93 abcde 10.92 defgh

9 61.33 abcde 65.00 abcd 3.667 a 265.8 a 20.13 def 11.59 bcdef

10 64.33 ab 67.67 ab 3.333 a 236.2 bcde 20.63 def 12.10 abcdef 

11 60.33 abcde 63.33 abcde 3.000 a 237.2 bcde 21.80 bcde 13.62 ab

12 61.67 abcde 64.67 abcde 3.000 a 210.5 fg 26.63 a 7.989 I

13 60.00 abcde 63.67 abcde 3.667 a 217.5 defg 24.93 abc 9.068 ghi

14 62.33 abcd 65.33 abc 3.000 a 218.0 defg 22.90 abcde 11.09 defgh

15 58.00 cdef 61.00 cdefg 3.000 a 213.2 efg 25.53 ab 9.300 ghi

16 60.33 abcde 63.33 abcde 3.000 a 237.9 bcde 21.47 bcde 11.88 abcdef 

17 64.67 ab 67.67 ab 3.000 a 253.4 abc 20.27 def 12.55 abcde 

18 62.67 abc 65.67 abc 3.000 a 256.3 abc 23.93 abcd 12.12 abcdef 

19 61.00 abcde 64.00 abcde 3.000 a 201.0 g 23.43 abcd 8.983 hi

20 63.00 abc 66.00 abc 3.000 a 249.5 abc 22.13 bcde 12.53 abcde

21 59.00 bcde 61.33 cdef 2.333 a 262.9 ab 20.20 def 12.90 abcd

22 63.67 abc 66.00 abc 2.333 a 257.2 abc 22.53 bcde 13.23 abc

23 53.00 fg 56.33 fg 3.333 a 231.7 cdef 19.23 ef 10.76 defgh

24 52.00 g 55.67 g 3.667 a 237.2 bcde 16.70 f 12.48 abcdef

25 56.33 defg 59.67 defg 3.333 a 240.6 abcd 19.13 ef 13.78 a
A\"�� *���� &$ 	� ���� #	��] 0
��9 p&�[� b&% C� �� #�$ wc� 	� �	 #	�� D�!�%�5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                        
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Mo%: Grain moisture%    YLD: Grain yield
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Table 16.Mean comparision of subtropical intermediate-late maturing varieties for studied traits in Dezfu

,�&a$

Hybrid
_: �9 �
	���9

DTT
_��� �9 �
	

DTS
_:_��� �9 ���9

ASI
 9�� >��9	�

PHT
% "�� B��I	

Mo%
 "�� �&�(!'

YLD(ton/ha)

1 58.33 cd 62.67 cde 4.333 bcde 237.0 abc 24.00 f 6.850 abcdef

2 59.00 bcd 65.33 abcd 6.333 ab 224.7 abcd 26.80 abcdef 6.522 abcdef
3 60.67 abcd 65.00 abcd 4.333 bcde 233.3 abc 27.00 abcdef 7.204 abcde

4 61.00 abc 64.67 abcd 3.667 cde 235.0 abc 27.10 abcdef 6.620 abcdef

5 60.00 abcd 64.33 abcd 4.333 bcde 237.7 abc 28.43 abc 7.068 abcde

6 62.00 a 66.33 ab 4.333 bcde 226.7 abcd 26.37 bcdef 7.123 abcde

7 60.33 abcd 65.33 abcd 5.000 bcd 236.7 abc 27.33 abcde 6.618 abcdef

8 62.00 a 65.33 abcd 3.333 de 257.0 a 27.63 abcd 6.619 abcdef

9 61.00 abc 65.00 abcd 4.000 cde 236.7 abc 26.37 bcdef 7.845 abc

10 58.67 bcd 62.67 cde 4.000 cde 233.0 abc 27.90 abcd 8.663 ab

11 61.00 abc 64.33 abcd 3.333 de 212.3 cde 27.47 abcde 7.694 abcd

12 61.00 abc 66.33 ab 5.333 abcd 188.0 e 28.97 ab 4.363 f

13 60.67 abcd 66.33 ab 5.667 abc 184.3 e 28.80 ab 5.112 ef

14 58.00 d 60.67 e 2.667 e 226.0 abcd 25.23 cdef 8.269 ab
15 59.33 abcd 63.67 abcde 4.333 bcde 197.7 de 29.77 a 5.528 cdef

16 60.00 abcd 64.00 abcde 4.000 cde 232.3 abc 23.93 f 8.937 a

17 60.67 abcd 65.67 abcd 5.000 bcd 236.0 abc 28.23 abc 7.066 abcde

18 61.00 abc 66.00 abc 5.000 bcd 237.7 abc 27.73 abcd 6.300 bcdef

19 60.00 abcd 67.00 a 7.000 a 196.3 de 27.53 abcd 5.238 def
20 60.00 abcd 64.67 abcd 4.667 bcde 241.3 abc 26.43 abcdef 8.026 abc

21 59.67 abcd 63.00 bcde 3.333 de 230.0 abc 24.87 def 8.743 ab

22 61.33 ab 65.67 abcd 4.333 bcde 245.7 ab 26.30 bcdef 6.950 abcde

23 59.67 abcd 64.33 abcd 4.667 bcde 218.7 bcd 26.03 bcdef 5.104 ef

24 59.33 abcd 63.33 bcde 4.000 cde 183.0 e 24.17 ef 5.692 cdef

25 58.33 cd 62.33 de 4.000 cde 224.0 bcd 27.17 abcdef 8.623 ab
A\"�� *���� &$ 	�     ���� #	��] 0
��9 p&�[� b&% C� �� #�$ D�!�%� wc� 	� �	 #	��5 % ���� ,�� ����] 	��!" ��[" A�"�� #�,�$�.

Means with the same letter in each column, are not significantly different at probability level of 5% using DMRT
DTT: Days to tasseling     DTS: Days to silking    ASI: Anthesis to silking  interval   PHT: Plant height                        
Mo%: Grain moisture%    YLD: Grain yield
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Evaluation of the possibility of utilization sub-tropical maize germplasm in 
temperate regions of Iran

Choukan1. R., and R. Moeini2

ABSTRACT

Two groups of sub-tropical maize germplasm including 14 early maturing hybrids and 23 intermediate-late 

maturing varieties with 2 adapted commercial hybrids, KSC 647 (intermediate maturity) and KSC 704 (late 

maturity), were evaluated in two separate experiments using randomized complete block design with 3 

replications, at 4 locations in Iran (Karaj-Gorgan-Darab and Dezful), during 2002 cropping season. The results 

indicated that these type of germplasm performed better adaptability in Darab(28º and 46', latitude) and Dezful 

(32º and 24', latitude) due mainly to the similarity of the latitude to the Origin of the germplasm. The hybrids 

derived from crosses between varieties had competitive performance as compared to local check hybrids derived 

from crosses between inbred lines. Although these hybrids were early maturity at the origin, they were of late 

maturing behavior at the experimental sites as did local hybrids. High genetic variation, due mainly to 

differences between their parental varieties and different origin, as compare to temperate germplasm, these 

germplasm are valuable sources for temperate maize breeding programs in Iran. This is more important 

considering the results of the second experiment which consisted of open-pollinated varieties from only one 

heterotic group, and demonstrated broader genetic base. These germplasms are to be used to increase the 

efficiency of maize hybrid breeding programs in Iran. 

Key words: Maize, Temperate regions, Sub-tropical, Hybrid, Heterotic Group, Genetic 

Variation 
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