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 G���7 �����'g�_1	�$ ) Chi-square(   - -� �0#1 �!�#�u �% 

    ��	�a 0=!� e�   
. �%���!	   0% 0$<a   i���� <���a � 

, ���-##���## 
)Mather, 1949(._� # <�'$ �'� - f

f�'7��  % 04�%'� ��   0 &'� 0(�1-   �!��a !	FJ	MINITAB

 >J', &�V�	 . d��7 �	F=	) Variation(        0#% k�#� ?#. �	 

�� 0�1�;� '�� !	'b ��.)Mather and Jinks, 1982:(

EW = ¼ (Vp1 + Vp2 + 2Vf1)

D = 4VF2 – 2(VBC1 + VBC2-EW)

H = 4(VBC1 + VBC2 - VF2 - EW)

F = VBC1 - VBC2

 :��'J !�  ��   m�%»EW «F=j       �d�#�7 �#_�3�` '�+ »D «

 ��"###�	FJ	 jF###=»H«�d�###�7 >###����+ jF###=»F « Y�###1

   k�3�� '�+»d «  -»h «  <�_� &�B7 �-!  �� ��` ��  
�#.�% .

  '�����½(H/D)   - ½(D×H)/ F     >#����+ 2#1�3� W�7'7 0% 

 ;�	 -           �#� <�"#� 	! �#�` <�_� '  !� >����+ R�J	' 
#� � .

Y###  ��###�u>###p	!-  - �)��###� - ���###B� �'�*###I
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###% 0 :�###�'J 0(�###1-  
�
###. �!-a'###% ]###(3^� ��### 

) Mather and jinks, 1982[ �'J��.'J ��ZZ( .
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. .       �#� !�#q3�	 k%�b 0$ !�4 <�B       �#�	 �	 - 
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  :-
=  �� '% Y           k�#� !�#�A� ��#�� 0#% 0=�7 �% 
�a  ��# 

     !� ��=�� d��7 ](3^�F2 k�� -  �� BC1 - BC2  '3"#�% 

 - ��
##�	- �	F1�##� 
##.�% .Y##  :-
##= �##�	 <�"##� ��##�u

��         k�#� !� �-�#V3� e�_�7 0$ 
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#�	- -� ���#% 

 0���'% !� 0$ >1	 
��3J	 ���7	  >#�B 	 Fg�� ��T)	 �� 

�##� ��m�##%
##.�% .a'% ��## �!-##p	 <�##��a �##% 
	'##B  <` '

       :-
= !� 'g�_1	�$ - ���- i�����    >#1	 

#�a  .  '#,	

        �#�A� 'g�_#1	�$ �'3�	!�#I 01 :
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#% ��'#Q�

    �"�	FJ	 :
� 0$ >1	 &����#   >����+ m   � [d]   - [h]  �	'% 

              ��#=- �(%�#�3� '#p	 ��#  - 
��#% W1��� 'q��!�� >�)

�!	
##�.   �##1!'% �!�##� R��##) ���##B7 �	'##%  0##1 :
##�

 ��A� �'3�	!�I              �#�	 0#$ >#1	 '#�	 �#�	 'Q���% 0$ ��% !	�
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##�7 d	�##�	 �##3� - 
��##�� W##1��� :
##��##  >�##�	�3� 

         >#1	 �#_B� 	*#� - 
#�$ e#B$ '#�	 �#�	 0% #p	  k#%��3� '

 '�+�a(### �)Non-allelic interaction (.�% 03.	� ��=-#


) ��## ���b��ZZ( . :
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��. 	
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� .'7��-  F#_��=)Mather and Jinks, 1982 (

 �� ����"�I      �#�A� '�+ j	F=	 �3.	�'% 0$ 
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#� �	 !	�

       % j	F=	 0��% P�	'% f�1 - �'3�	!�I ?.  0    �:
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��%
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7  R��##) &�##B!� :-
##=� >##1	 
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       #% �1!'% �!�� >�) �	'% ���� >����+  0    �
#�	- x'#4

 - >##1	 
��##3J	 ��##�7	 >##1	 �'7m�##% ��Q��##�� �	!	� 0##$

     >��� ��	 <��% ���� R!�) !�(-1<h/d<0)    <a &�#���

     % ���� >����+ 0$ >1	 ��	  0   
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)Mather, 1949.(
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Table 4. Estimation of broadsense and narrowsense heritabilities of measured traits for cross
of Sardari × 14 in bread wheat.

>�)Trait                                                                
>p	!-�)��� �'�*I

(h2n) 
>p	!-���B� �'�*I

(h2b) 
Spike weight (g)
Spike length (cm)
Kernel no./ spike
Kernel wt./ spike (g)
1000 KW (g) 
Awn length (cm)
Plant height (cm)
No. of tiller
Kernel coverage
Awn state
Spikelet density
Glume color
Kernel color

0(��1 <�-

0(��1 :�4

 !� 0�	� �	
A70(��1

0(��1 !� 0�	� <�-

 <�-�@@@0�	� 

e"�! :�4

07�% d��7!	

0V�I �	
A7

0�	� �,
�.�I

e"�! >�A�-

0~(��1 Y$	'7

&�(, r�!

0�	� r�!

0.10
0.75
0.41
0.17
0.31
0.25
0.31
0.19
0.58
0.23
0.12
0.48
0.42

0.64
0.78
0.54
0.83
0.33
0.81
0.62
0.77
0.70
0.40
0.49
0.72
0.48

     '���#�� <��% '3,!F%[d]       �#% 0�#���� !� [h]     �	'#% 0#$ 

 R��##)  0##V�I �	
##A7- 0##7�% d�##�7!	 �##� 

 �"##�  ��##.
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Table 5. Variation components for measured traits for cross of Sardari × 14 in bread wheat

  >�)Trait                                           
 f���!	-

���;�

(EV)

 �	F=	 k%��3� 'p	

>����+ - �"�	FJ	

(F)

 f���!	-

>����+

(H)

 f���!	-

�"�	FJ	

(D)

 x	';�	

 >����+

F/(D×H)½

 21�3�

 >����+

(H/D)1/2

Spike weight (g)
Spike length (cm)
Kernel no./ spike
Kernel wt./ spike (g)
1000 KW (g) 
Awn length (cm)
Plant height (cm)
No. of tiller
Kernel coverage
Awn state
Spikelet density
Glume color
Kernel color

0(��1 <�-

0(��1 :�4

0(��1 !� 0�	� �	
A7

0(��1 !� 0�	� <�-

 <�-�@@@0�	� 

e"�! :�4

07�% d��7!	

	
A70V�I �

0�	� �,
�.�I

e"�! >�A�-

0~(��1 Y$	'7

&�(, r�!

0�	� r�!

0.69
0.76

181.55
0.17

36.78
1.01

77.10
-1.63
0.23
3.20
1.80
0.20
0.20

-0.03
0.37

-19.24
-.005
3.47
0.25
5.04

-0.01
0.03

-0.04
0.06
0.01
0.00

1.03
0.13

47.76
0.63
0.93
2.97

61.00
4.15
0.08

-0.72
1.28
0.04

-0.02

0.19
2.64

161.13
0.17

17.28
1.31

62.54
1.33
0.43
1.66
0.43
0.02
0.17

-0.06
0.63

-0.21
-0.15
0.86
0.12
0.08

-4.27
0.16

-
0.08
0.50

-

2.32
0.22
0.54
1.92
0.23
1.50
0.98
1.76
0.43
0.00
1.72
1.41
0.00
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Table 6. Estimation of gene number (effective factors) for measured traits in cross of Sardari × 14 in bread wheat

(Formula1)  1:��'J

   >�)Trait                                                               1 2 3 4 5 6

Spike weight (g)
Spike length (cm)
Kernel no./ spike
Kernel wt./ spike (g)
1000 KW (g) 
Awn length (cm)
Plant height (cm)
No. of tiller
Kernel coverage
Awn state
Spikelet density
Glume color
Kernel color

0(��1 <�-

0(��1 :�4

0(��1 !� 0�	� �	
A7

0(��1 !� 0�	� <�-

 <�-�@@@0�	� 

e"�! :�4

07�% d��7!	

0V�I �	
A7

0�	� �,
�.�I

e"�! >�A�-

0~(��1 Y$	'7

&�(, r�!

0�	� r�!

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1

2
1
1
2
2
1
2
1
1
4
1
3
1

1
1
1
1
1
1
1
1
1
4
1
1
1

1
2
1
1
3
1
2
1
2
4
1
3
1

1
1
2
1
1
1
1
1
1
1
2
1
2

1- 1: n = ( µP2 - µP1 )2 / [ 8 ( δ2
F2 - δ 2

F1 ) ]
2: n = ( µP2 - µP1 )2 / { 8 [ δ 2

F2 - ( 0.5 δ 2
F1 + 0.25 δ 2

P2 ) ] }
3: n = ( µP2 - µP1 )2 / { 8 [ ( δ 2

BC1 +  δ 2
BC2 ) ] }

4: = ( µP2 - µP1 )2 / { 8 [ ( δ 2
BC1 +  δ 2

BC2 ) - ( δ 2
F1+ 0.5 δ 2

P1 + 0.5 δ 2
P2 ) ] }

5: n = ( µF1 - µP1 )2 / { 4 [ ( δ 2
BC1 – 0.5 ( δ 2

F1
 + δ 2

P1
 ) ] }

6: n = ( µP2
 - µF1

 )2 / { [ 4 (δ 2
BC2 – 0.5 (δ 2

F1
 + δ 2

P2  ) ] }
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