
���� ���	
 ��
�� � ����
�� ���� �/�
�����
� /��
 ! ��� � "#$)&'( (/�
*+�� ,-./ 

�� 

01�*23 4�$ 5��(6� �7�89 �
�6: �;
��676� �� < =�>F2?86� 

��@ ����A� ��6�,����� =�
� B,*�C��D ��(� �� � E'( F�	G B,H�6� ��G� I�+G �J

)����	
 ��	�� :��/�/�������� ��	�� :��/�/��(

�4�K$ 

H�� �( ��
2*�( 
��01�*23 4�$ 5��(6� �1 L
M*8( �L��N� �
�
 E�� C� 6O8 �( (� P Q
23 �( ��RS*+T� L
TM*8( H�� �( 676U��

��4!
� 48(�7.( �� �SW7 I�BX.YE7�� F2�
Z�( I�� �Z[7 �( "3
G 6:�F�IR28?86� E� B(�( ��O���\]
! E
��01����(6� F�
�� �

SW7 E��0� �� B�^ 
� _	76� Q
23 � �6`� � a[3(�7
S�+�R� ESW7 ����P ?86� Q
S)>!�(�(�� �
� �� �,-.- ��( ���� ��
��(6TZ 

4�*�61 ."�
! E�'
N� ���� Q
23��� �(4�7
��b� >!
P �( ���� E8(�< �� 
7 �14���
 BE!�] ��
 BE7�� c
27�( B"�
P d6� �e6T� 

E!�] �(4�7 B�$6@E7�� �� 8(� �(4�7 BEE8(� �6`� � BE8(� 43 ��� BE!�] �� E8(� "P �(4�7 BE!�] �� 6@ � �6T`� � BET7�� �� �9�'� T� B=

 ��� E8(� d6� � ��
 B>!(�6� \]
!.
*8 ���(48( Q
23 I�� �� EP �(� �
�8 "3
G ?1�6�B�4! � �6T`� � BE8(� 43 ����9�'� T� � =

�(4S� 
� �(4P 6� >!(�6� \]
!ff/g�$6@ e6� d6� ��(4S� 
�-h/gI�6* P � I�6*��� F�767 E� ���(0>U(�� 6�b@���� � ET� (�

48�(� i
j*]( ��] .� �6`� � EP �(� �
�8 >��� E�0C7 ?�
*8�9�'��>!(�6� \]
! B= E!�] �� 6@ E8(� �(4�7 �6� >	k� ��S*+� Q(6U(

���4�*!(� E8(� �6`� � .���^6� ?�@ ���01 \]
! �\]
! �� l
�(6� &�*M� �#�EP �(� �
�8 E�
@ � E� �( ��
2*�( 
� 
�	� 6� 5��01 �

8 �7
23O�� �6`� � 6�9�'��=B>!(�6� \]
! BE!�] �� 6@ E8(� �(4�7 ��`�*89 ��S*+� Q(6U( E� E<�7 
� )(6m��� FT�*89 >�T`�(�

>U(�� b@�6�H��( �(��� E� 
#8^ 
���
j*Z( �B��\]
! E� �(�7 
��� < a[3( >#< F�
�� � 676� �>�
� >�� >.�E
T*8 ��[��?

(�SW7 I�
2*�( EP �(� �
�8 X#� \]
! �� 6� �( ���
@ � E��EB@�*89 >�6��`�6S7 �#�
�� n
	�(6� �(�( E�'
N� ���� Q
23 �� E�4���.6� E�

�
G
@ \]
! �( ��
2*�( �'� E� E�+27 � Q
	�
W� >'�#� "�
*8 6�#� \]
! 6� ?�W<�( E��@ � E*!(� >�� �
#�����61.

�9(� �
� �4��� :0C7 B?86���� E�>*89 �`�01 B�5�*23 4�$ �E8(� �6`� � B

E�4S� 

����� ��  !�" # �$%�&� '�() �� # �*� �+#	,- .�&�%/ 0���

 
12 3" 456 0%" 	
 �	 7#
 38�	 97�:/ �� �;" 3!�
 �%)1� .�,%-

 �*� <
�
 =�>?2�)�.(9 !�$" A5$B� 	
 CD- E��&� �� �F�

 �- GH* �I�# 	
 3!�
 
�FJ�+ K��,�� �L�")�.(
 
�$FJ�+ 3$!�

 <�$%M%� 4�N$B .�1$:+ 3$" 9�&�$%/ C$D- 4�N$B �� O	�%P" #

�$- 	��$� �$NJ?Q- O�$&	1?R�� �%ST$� �(� �F%?!U ��$) 9�$!�%/

 �*� <���& ��5FV- �" �D!W O��" C%X?P- Y�Q?!� .�$Z! 3$" �)#

�- �*	 .�1$?" <�::R 0%%;� O�&	1?R�� # �S[- \-�1+ ���*�:L �"

 
�$R ]��P� # \%DP� �	 K:�,/ 4�%J�+)�#��.(0$�� �� 9#	 

�..�	��
�?*� # �L	� �*�:L	�^ _"�* O1`V!�
 a%��� 3" # �+�	��L	 9.5%/ <�bV!�
 9O�	#�V^ <�cV!�
 94���8! A5B� 

�.�L	 9	1V^  !�" 4�X%X(� 3P*[- ��J+ �d%& 1e+ 

*:94�8��c- f1dP-�c%!#�?c)� �P�:Rabiei@guilan.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�� 

C& 0%%;� NB 0%" �b?P" # 3$!�
 
�$FJ�+ <g$�# 3$" 9hJ?Q- 4�

 Y�$Q?!� .�$F-� 9�D!W 0%" 	
 �%J+ i"�#	 0%%;� ,%! # .W O�,j�

a$$*�:- C&��$$� 9k�$$" 
�$$FJ�+ f1>$$I O��$$" �	 a$$%R�� 0��$$�

�- ����!)�#�.(A5$B� 9k�$" 
�$FJ�+ O��$" A5B� 0���"�:"

 �$- Y1P(- Y1JH- 4�NB �� �8%R�� O��" 
1$L)��.(0��$"

 �" # 	1Z:- 9.�$&�%/ O
�>$?�� ��	� A5$B� �Dj K:�,/ O�

 K:�,/ l�-1�+ C& O�& �- 7�`!� �NB 0��:m O��" �!�-� 
�$%/

 �- �#	 �:m 3" 3R
1$L 7�$`!� �$!�1�)n.(Y�$Q?!� �#	 	


�)�1$$?-)Tandem selection(	
 
�$$N:- 	1$$o 3$$" �N$$B �$$& 9

\P! �- 	��� K:�,/ 
	1- �)�1?- O�& 
�%/ .p� �b�
 4	�8+ 3"

NB �- Y�Q?!� Y1JH- GH* f1>I �� ��N$B qr* # 
1L

 �$- 	��� K:�,/ 
	1- O�b�
 
�$%/ .97#
 �#	 	
 $�& O��$"3

�- 7�`!� K:�,/ C& �� \X?P- �)# .�-� p� 	
 4�NB 
1$L #

�- 3?��/ �Z! 	
 �:%;- GH* �%B1>2 �& O��" 
1L)A1H*

\X?P- K:�,/ ()Independent culling levels($� 
���� 7��� #�

E�$I 4�%B1>$2 ���* 3" 3j1� .#�" 9GH* .W ���� .�&�%/

�-�!1L.�$- 	�$Z?!� 3R �L#	 f�I 0�� �" 
#	 3$" ]��$* 0��$�

 	
 ���V%� K��,�� �$%;�j p$� �$� <�%/ p� O
�>?�� ��	� 

C& K:�,/ f��+� 9
1L �`:- # 4�N$B 7��� O��" 7s1� # .�-�

 CD- �� �$*� 3$;)�H- 
	1$- 4�N$B 0��$� .�#	 0$�� 	
 3$R

 �>2�L K:�,/)Index selection(�- <�%-�! 9
1L )3$j1� �"

 3"C&�N$B 0%$" �r%�1:� # �F%?!U �b?P" h$J?Q- O�$& �$"

 .�,%- # 
�FJ�+�S�	# O���� �$D!W (3$" 3$" 3?P$" �N$B �$&

 �$- <
�
 �8*�:- .�# �� ��%?-� .W �8P! O
�>?�� �%�&� 
1$L .

�NB " O	1o ���" �	 <�:&
 \%FV� # 
�N:- O�& 	
 �b��$F� �

O�$:8- �" K:�,/ 3R 
�R a%R�� t2�L �� O��%?-� <#�/ p�

 ]��$* 9
�$N:- �N$B p$� .�1$:+ 3$" t2�L K��,$�� 0��$� 

�$$$&
 3$$$`%?! O
�>$$$?�� ��	� 	
 �	)n#��.(�� <
�N?$$$*�

t2�L %/ 	
 Y�Q?!� O�& �%�$*� i*1� 	�" 0%)#� O��" .�&�

�$$L A�$$H- .#�%QV$$� ]"�$$� 71$$DN- 3$$R �V$$%� 4��$$Z! �� t

)Discrimination function ( 
�$R <
�N?$*� 9
1$" <
�R .�1:+ �	 .

�	� 3" O#���	� �� �H2 ]"�� p� 3<�&�V$- \$"�� �r%�1:� O�&

 0�k p� �F%?!U ��	� �� 
	#W�" 0��?D" �!�1?" 3R)3/	 (3$" �	

 
1" �X?;- 9�&
 �*
.t2�L 3$R �%�$*� i*1� <�L ���;-

3" <
�?P/ 	1o �N?*� 
	1- ,%! O� �$- 	��� <
 	�$%;- �+1$! 
�$%/

3:%D" �- Y1P(- 9
1L���� 	
 O
�$�� �$�
 3$" t2�$L 0�� 

q!��	�# 
	#W�" q!��	�1R # �& 
	�1$- �$2�" 	
 # 
	�
 ��$%! �&

�-� 0�� O��" 7�k i���L f1>I93$" l�B1>2 �$J+ O�$&�H2 

$$!1�!3�$$*� \FV$$- h$$J?Q- ]$$-�1j 	
 O	�
�$$" .l�$$8��;?- ��$$)

�#	 3?��V%� O�& O�� t2�$L 	
 �$L .�$%" Y�$Q?!� O�$&<#

���/ 	��� �"���	� 
	1-)�#n.(3$��� t2�L)Base index (

C��" i*1� 3R.�	�F�& #J%*# 3" # 
�D:V%� 37�! ,-�%J�# O	��/

 
	#W�" 3" O��%! 9�L�%;- �/
�$* 3" .1m # 
	��! �F%?!U O�&	

 
	�
 �$%(j	� �%�$*� t2�L �" 9�*� �%PN� # f1>I \"�� 

)�u#�n(.�$$*	�" 
�"	�$$R # O	1$$d� 3$$:%-� 	
 �$$JR O�$$&

t2�L 0%) i*1� Y�Q?!� O�&9K$)�# # �F%" 3$?��/ 4	1$B

�*�)n9��#��(.	�1)�� O��$" �	 �>2�L K:�,/ �� <
�N?*� 


�
 	��� 3;)�H- 
	1- 9.W �" i8��- 4�NB # 3!�
 
�FJ�+ A5B�

 3-�!�" 	
 �L�
 	�Dv� #B O#	 �%RT� 9�I5B� O�& 
��;� 4�N

 �:-
1* 	�%P"  !�" 	
 3L12 	
 �� 3!�
 
��;� # 3�1" 	
 3L12

�$$- �$$L�" �$$!�1�)�w.(.�	�$$F�& # �$$&
�:� i$$"�#	 �$$*	�" �$$"

C& \P! 	
 .W O�,j� # 
�FJ�+ 0%" �b?P" O�&F2#F39 !�$" 


1$8D" O��$" �	 3$L12 	
 3$!�
 
��$;� # 3$�1" 	
 3L12 
��;�

 D:V%� 3!�
 
�FJ�+ �!
1�! 
�)w.(.�	�F�& # �#�* C%I	 ,$%!

 
��;� 3R �!
�
 .�V!  !�" 	
 3!�
 
�FJ�+ �%J+ 3�,`� 7�`!� �"

 �$" ��k�$" C%X?P$- �$S� 3$L12 	
 3$!�
 
��;� # 3�1" 	
 3L12

 �- # �!	�
 3!�
 
�FJ�+ 
	1$- 3$!�
 
�FJ�+ K��,�� O��" �:!�1�

 �!�%/ 	��� K:�,/)�(.9\$"�X- 	
 �1!�$%R 3$R �$L�
 	�$Dv� 


�$$FJ�+ 3J%$$*# 3$$"  !�$$" 	
 3$$!�
 
�$$FJ�+ 4��$$%%x� �?V$$%"

 �$- 3%j1� 3!�
 f1o # �L�
�" t2�L 9p�U1)1%" ��$) # 
1$L

 O�:8- �" C%X?P- �%6 K:�,/ 9 !�" 	
 3!�
 
�FJ�+ A5B� O��"

 
1�! 
�D:V%� �	 �NB 3* 0��)�(.p$- # q�#��$/ 1$%! O��$"

K:�,$$/ ��  !�$$" 	
 3$$!�
 
�$$FJ�+ A5$$B� # 
1$$8D" �>$$2�L 

�!
�R <
�N?*�)�w(.
�FJ�+ O�,j� �� �D!W 3L12 .�# 3J�j ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


;�7�89 �
�6: �(6� �*23 4�$ 5��01 >�� < =� 676� �
�F2?86� 

�� 

3$�1" 	
 3$L12 
��;� #Y�$Q?!� O��$" ���$&	�%;- .�1$:+ 3$"

 �:?Pj 
1* C%X?P-�%6 .t2�L �� ���$*�:L O��" �V:�,/ O�&

y%�1!U  !�" 	
 �*5" 3" 7#�X- O�& ,$%! �$*� <�$L <
�N?$*� 

)�n.(.�	�F�& # �;%"	 t2�L �P%" 	
 �	 h$J?Q- �V:�,/

 �%;�j p�F2� O��" 3$;)�H- 
	1$-  !�$" 	
 3!�
 \FL A5B

 �$" C%X?P$-�%6 K:�,$/ 3$R �!�%$*	 3`%?! 0�� 3" # �!
�
 	���

 <
�N?$*� �$" 3�1" z�N�	� # 3!�
 {�+ 93!�
 f1o �NB 3* O�:8-

 ��	� .�1:+ 3" �D!W �%J+ a���| �� #
 }�*� �" O
�>?�� O�&

 3��� # 3:%D" t2�L K:�,$/ �� ���S[$- 3!�
 \FL A5B� O��" 9


1" �&�12 C%X?P-)��(.

E�& �$F%?!U 3H"�	 z1! # .�,%- 0%%;� 9_%X(� 0�� O��j� ��

 $�R 4�NB 0%"~$a$*�:- K:�,$/ 	
 .W 
�"	�$R #  !�$" �0��$�

t2�L 3$%JR O��$" �F%?!U ���V%� 0��?V%" f1>I 	1Z:- 3" �&


�FJ�+ <g�# 3" 3;)�H- 
	1- 4�NB�- 3!�
 �L�" .

H�� � �(�� 
�

E�'
N� ���� Q
23 � ��
�1 �(�� 

t2�L �"���	� 	1Z:- 3"�+�	� f�* 	
 �V��-�W 9Y�Q?!� O�&

���� +	,- 	
 3P*[- ���X%X(� 3]$��# 	1V$R  !�$" 4�X%X(� 

�L 7�`!� �L	 	
 .��$?! \-�$L K��$-�W �&�%/ 
�1-F1#F2

�$L A5$B� C$�	 0%" ��5� �� \B�I<IR28 �$)�# .�1$:+ 3$"

 �-1" C�	 # O	
�- a$��6 
1$" O	�$� �$)�# .�1$:+ 3$".�$J+ 

3$R 
1" 0�� ��5� 7�`!� O��" �)�# .�1:+ 3" C�	 #
 0�� Y�Q?!�

 �j	�$2 <�$L A5$B� C$�	 p$� # �$!���� �-1" C�	 p� lk#�

 ��$?! 	
 C$�	 #
 �& Y1JH- 4�NB �� �8%R�� �� �!�L Y�Q?!�

 
 l�$%!�S 9

�$/ <�&�V$- \B�I C$�	 #IR28 a$%R�� a$��6 #

l�$�)�S # �!
1" <
�
 .�V! 
12 �� �J8� 4�;)�H- 	
 �"12 O����

 
	1$- 3XH:- .��	#�VR i*1� 3R 
1" �-1" C�	 p� a��6 C�	

 �- 	��� <
�N?*� ���/._"�H- �L�
�" # �L�
 9�L�R 4�%J�+ 

�L 7�`!� 3XH:- f1�;- .# 0��)�# �$%;�jF1A�$o a$)�� 	
 

�1J" \-�R O�& 4�R 	
 # 	��F� 3* �" ��
�>� 
�$;"� 3$" ���$&

�×�# �VR �?- 
��;��u�$S� E�$I �� �$;" 4�R �& �� 3�1" 

3%L�I �$:?��/ 	��� �"���	� 
	1- # Y�Q?!� ��
�>� 	1o 3" O� .

	
 �%;�jF2\-�L 3R�w3�1" 9
1$" ��N� f�I 	
 3$" �V$R 

3JB�� 3" �N�
	 4	1B�u×�u�?!�* �N$B # �$L 7�`!� �?- 4

�Z! 
	1- 3�1" p� 4	1B 3" �:?��/ 	��� �"���	� 
	1- .4�NB

 �#	 
��;� \-�L 3;)�H- 
	1- <
� 3$!�1j O�&	�$" �L�R �� �$� 

\-�R �/�%*	)MD(3$�1" z�N�	� 9)PH(3$L12 f1$o 9)PL(9

Cm�� ��" f1o)FL(Cm�� ��" {�+ 9)FW(3$L12 
��;� 9

3�1" 	
)PP(!�
 
��;� 933L12 	
 �� )GP(� 9	
 3$!�
 \R 
��;

 3L12)SP(3!�
 �B .�# 9)GW(	
 3!�
 
�FJ�+ 9"3�1)GY(9

p�U1)1%" 
�FJ�+)BM(�$L�
�" t2�L 9)HI(3$!�
 f1$o 9

)GL ( 3!�
 {�+ #)GB ( \�;)�	1?$*
 }�$*� �$" 3$R �$!
1"

4�NB �"���	� 
	��!�?*� !�" 	
 )��(�!��
�/ �8S.

��
�^ Q
	�
W� 

�! {�� �"���	� 	1Z:- 3" <
�
 .
1$" f�$- # �b)1$m .1$-�W 9�$&

 �/�%VR p�R 3" 	�,�� 7�! O	�-W MSTATC 7�`!� �L .q����-

q!��	�#��& �r%�1:� q!��	�1R390��)�# O��" 4�NB 3$�1" O�$& 

F1��?! #F2�L 
	#W�" .3" O��" q!�$�	�# q����- .
	#W �*
 

���?! �F%?!U q!��	�1RF2q!��	�# q����- ��?"� 9��$�	�1R q!

 f1-�� _��o �� �H%(-E=(P1+P2+F1)/3 .W 	
 3$R �L 38*�(- 

P19P2#F1q!�$�	�# q����$- a$%��� 3" ��r%�1$:� q!�$�	�1R

 # 0��)�# 3�1" O�& F1�- L�":�.q!�$�	�# q����- qr*�q!�$�	�1R

�%;�j �F%?!U F2H"�	 �� 3G=P-E3" .W 	
 3$R �$-W �*
P#

Gq!�$�	�# q����$- a%��� 3" �R�$F%?!U # �r%�1$:� q!�$�	�1

 �%;�jF2�- L�":�.q����- 0�� �� t2�L �"���	� O��" �& O�&

 �%;�j 	
 �V:�,/F2�L <
�N?*� )��.(�S�	# �-1$�+ O���$�

)Broad sense heritability ( # 4�NBC& a��| �$F%?!U �b?P"

 4�N$B �� �$Nj �& O��" #	 }�$*� �$" i$*1� <�$L 3$��	� �

�!1F)���L 38*�(-)��(.

�$%x?- O#	 �$Z! 
	1- 4�NB �� p� �& �%ST� �*	�" 	1Z:- 3"

 C& # ]"�� \��$;� �$Dj 0%$:m 
��$;� $�,`� 9\X?P$- O�$&�%x?-3

�!1%*�/	f�- 7�/ 3" 7�/ )Stepwise regression analysis(7�$`!� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�� 

�L 3R 9	
.W3?P$"�# �� ]"�� �%x?- .�1:+ 3" 3!�
 
�FJ�+ )Y(#��

�NB 3;)�H- 
	1- 3$?��/ �$Z! 	
 \X?P- O�&�%x?- .�1:+ 3" �b�
 

�!�L .0���k�$" 3$R �NB <
 9�*	�" 
	1- 4�NB 0%" �� .���� 	


 	
 3$!�
 
�FJ�+ <���& 3" # Y�Q?!� 9�:?L�
 3!�
 
�FJ�+ �" �	 3H"�	

 t2�L \%FV� �!�$L 3?��/ 	�R 3" Y�Q?!� O�& .a���$| p$%FN�

C& 0%" �r%�1!U �b?P" 0�� �FJ�+ # 4�NB
3!�
 C%X?P$- 4��S� 3" 

C%X?P-�%6 #�$�J+ i"�#	 0%%;� �Dj 1$) # O#
 �#	 3$" 7�$`!�

�L)��(.�,`�  ��?! ��3O
�>$?�� a���$| 
	#W�$" O��" �%J+ 3$" 

	1Z:-3"t2�L .
	#W �*
 # 
1$8D" �Dj a*�:- Y�Q?!� O�&

 �L <
�N?*� 
�FJ�+ A5B�)��.(

t2�L $L 
	�# 4�NB }�*� �" Y�Q?!� O�& 3$�,`� 	
 <�

 ��	� 0?��/ �Z! 	
 �" 9�F%?!U �%J+ # �$F%?!U 9�r%�1$:� O�&

 �!�L 38*�(- ��� 3��� 3H"�	 �� <
�N?*� �" �D!W O
�>?��)n:(

]�[I=∑biPi

.W 	
 3Rbi�N$B �& �>2�L a��| )3$H"�	�(#Pi��	� 

�- �NB �& �r%�1:� �:L�".

�>$$2�L K:�,$$/ �#	 #
 �� 3$$;)�H- 0$$�� 	
)%D"3$$: 

)Optimum index(3��� #(�$�
�/ <
�N?*� .93$:%D" t2�$L 	


 	�
�"b�L 38*�(- ��� 3H"�	 �� )��:(

]�[GaPb -1=

.W 	
 3Rb9�>2�L a���| 	�
�" Pq!��	�# q����- �q!��	�1R

 9�r%�1:�Gq!��	�# q����- �# 4�N$B �F%?!U q!��	�1Ra	�
�$" 

��	� NB O
�>?�� O�& �- 4� L�":�.i$*1� 3$R 3$��� t2�L 	
 

C��" 9�L 3��	� ��	� �� l��%X?P- 4�NB O
�>?�� O�& 38*�(- O��" 

t2�L \$B�I z1$�`- # �$�
�/ <
�N?*� Y�$| O
��$N!� ��	� 

.�1$:+ 3$" 
�$� �& 4�NB �r%�1:� ��	� 	
 O
�>?�� .W t2�$L

 �L 38*�(- 
��)�u(.�$F%?!U O�$&�?-�	�� 
	#W�$" 3$" O��%! ��)

!
18 #�$�� 3$H"�	 �� t2�$L 0�� O�:8- �" 
�� �& O
�+ ��
�X-

 ��
�/ 38*�(-)�u#�n:(

]�[I=∑biPi=∑aiPi

t2�L 3P��X- # �"���	� O��" 9�*	�" 0�� 	
 	�%;- 	�Dm �� �&

�� �!
1" 4	�8+ 3R ��
�/ <
�N?*� hJ?Q-:

�.C$$$& a��$$$| �b?P$$$")RHI()Correlation coefficient 

between genotypic worth and index(t2�$L 0%" )I(#

�I5B� ��	�)H:( 

]�[
Gaa
GabR

H

I

HI

HI
HI ′

′
=

σ
σ=

σ×σ

σ=
22

.W 	
 3$$R2
Iσ9

2
Hσ#HIσ9t2�$$L q!�$$�	�# a$$%��� 3$$"

 R # �I5$$B� ��	� q!�$$�	�#1��	� # t2�$$L q!�$$�	�#

 �I5B��*�.

�.<�D" \R 4�N$B �-�$�� O��" t2�L �� 	�Z?!� 
	1- )∆Η(

)Expected genetic advance for all studied traits(:

]�[HHIKr σ=∆Η

9.W 	
 3RK
	��!�?*� �I�# 	
 K:�,/ \%P!��N�
 )Selection 

differential (9Hσ��	� 	�$$%;- E��$$(!� # �I5$$B� HIr

C& a��| �- �I5B� ��	� # t2�L �b?P"�L�".

�.O�$:8- �$" �NB �& O��" 	�Z?!� 
	1- �F%?!U ���V%� .�,%- 

t2�L)∆()Expected genetic advance for each trait(:

]�[
Pbb

KGb
′

=∆

�.	�R �" K:�,/ �8P! �� K:�,$/ 3$" �8P$! t2�$L }�*� �


�FJ�+ O��" C%X?P-)RE()Relative efficiency(:

]w[
)A(

I)A(G

A

I
h

r
R
R

RE == 

3RRI#RA	�Z?!� 
	1- �*�� a%��� 3"K:�,$/ 3"}�$*� �$" 

_��o �� K:�,/ 3" 	�Z?!� 
	1- �*�� # t2�L
�FJ�+ #h(A) 

�N$B O���$� �$S�	# 	�jA)
�$FJ�+ (�$- �$L�".a��$| 

C& t2�L �" 
�FJ�+ �F%?!U �b?P")rG(A)I(,%! i"�	 ���$�ة � 

�L 
	#W�":

]�[
Pbb

gbr
)A(G

I)A(G
′×σ

′
=

2

3Rg#2
)A(GσR �!1?$* 	�
�$" a$%��� 3" 1�$F%?!U q!�$�	�#

�- 
�FJ�+ �F%?!U q!��	�# # 
�FJ�+ �" 4�NB �L�".

<
�
 \$$%J(� # 3$$�,`� 	
 	�,$$�� 7�$$! �� 9�$$&PATH2 O��$$"

8*�(-3X?P- 4��S�%C6 #%X?P-�%C?!U %F�7�! �� # 4�NB 	�,�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


;�7�89 �
�6: �(6� �*23 4�$ 5��01 >�� < =� 676� �
�F2?86� 

�� 

SPSS 3QP!n�Dj 8*�(- 3*�/	 %,`� # 7�$/ 3$" 7�/ .1 $�3

J+%�L <
�N?*� �.��"O8*�(- 3��| �aC&�b?P"?!U %$F�3$" 9

���- .
	#W �*
�qFV� # �&%t2�L \�&O,/�V:�hJ?Q- 

	�,�� 7�! ��SAS 3QP!��/��N?*�
�/ <
��.

pW� � ?�
*8 

>U(�� b@�6�Q
23 

-%b!�%��	� 0�&O�1:� %r���$" 3$;)�H- 
	1- 4�NB O�$)�# �90

3�1" �&OF1;�j #%�F2	
 f#�j �<
�
 .�V$! �$*� <�$L .

.��& 3!1/ - <�&�V- 3R�
1L �6 C$�	 $�a)�$! �$)�# (�$Z! ��

 93$L12 	
 �$� 3!�
 
��;� 9Cm�� ��" f1o 93�1" z�N�	� 4�NB

#C�	 3" �8P! 3!�
 �B .�IR28)	
�$- �)�#O(�$��"O8P$! �

X" 	
 # 3?L�
%*	�" 
	1- 4�NB 3�� 9����" 0OC$�	 	
 IR28 

�6 C�	 3" �8P!��L <�&�V- a.

�S	�# 38*�(- \P$! O��" 4�NB O����F2f#�$j 	
 �9

# p$�U1)1%" 
�$FJ�+ 93$!�
 �$B .�# 4�N$B 3$R 
�
 .�V!

 ��
�X- �" �L�
�" t2�Lnn/u	��X- �" Cm�� ��" {�+ #

��/u�S�	# .�,%- 0��?�R # 0��?V%" a%��� 3" �-1�+ O����

 �:?L�
 4�NB 0%" 	
 �	 .�S�	# Ok�" .�,%- 4�N$B 	
 O����

 .�V$! �$L�
�" t2�$L # p�U1)1%" 
�FJ�+ 93!�
 �B .�#

�- �� O
�$�� CD$* 4�N$B 0$�� 	
 �$F%?!U q!��	�# 3R �&


 1� �	 �r%�1:� 4��%%x� �- 3%j ����! .3$R �$L �R�$?- ���" 3?8)�

 �S�	# .�,%- \$%)
 3$" lk�$�?I� 94�NB ��R� 	
 �-1�+ O����

 y%�1!U \"�X?- �S� �5?2� ×q!�$�	�# CD$* K��,�� # i%(-

 l�?8P$! �$I 	
 9A�$o .
1" 3)�PF� \%)
 3" 4�NB 	
 �F%?!U

 �!�L 
	#W�" ��k�" .z�$N�	� �N$B 9	1R�$- 4�N$B �" <#5+

 # 3�1"�S�	 	
 3!�
 
�FJ�+ �" �	 �!�PF� l�8��X� �-1�+ O����

 3�1")n�/u(
�
 .�V!)f#�$j�.($%" # �	1$* �P 0��?V$%"

 �S�	# .�,%- 
�$FJ�+ # �L�
�" t2�L 4�NB 	
 �	 O����

 �$!
�R <�&�V- p�U1)1%")��(.�$;%"	 .�	�$F�& #0��?V$%"

 �S�	# .�,%- 3!�
 .�# O��" �	 O����)nw/u(W �*
 3" �!
	#

�L�
 �X"�H- �D!W  ��?! �" �|�I _%X(�  ��?! 3R)��(.

0C7��� E�>

,`� �#	 �� <
�N?*��J+ 3%f1$J;- # �J+ i"�#	 �2�:L 3" �

"%! 4�NB 0%
	�
 �� .��"�:"�0*�/	 �� ��?"�%��$" 7�/ 3" 7�/ .1O

�*�:L��
�/ <
�N?$*� 3!�
 
�FJ�+ �" �S[- 4�NB $�qr$* # �

��"O;�%%- 0%S� .�, X?P- 4��%6 # C%X?P-�%�& C�4�N$B �� p

,`� �#	 �� 93;)�H- 
	1-�3J+%�$?! 3" 3j1� �" ���$*
 3$"  

,`� �� <�-W�3*�/	 %#	 7�/ 3" 7�/ .1O3!�
 
�FJ�+ )GY ( 3"

 x?- .�1:+%�* # ]"�� ��$*�/	 f�$- 	
 
1j1- 4�NB �%3$" .1

x?- .�1:+%�&�O�L <
�N?*� \X?P- .

�I  ��$?! �JR 	1o 3"3$R 
�
 .�V$! �$%J+ 3$�,`� �� \$B

 �$L�
�" t2�$L 4�NB)HI(p$�U1)1%" 
�$FJ�+ 9)BM ( #

3$L12 	
 �$� 3!�
 
��;�)GP(
#�$I 9n�4��$%%x� �� �$B	


 �$�J+ O�&�%x?- .�1:+ 3" # �!
�R 3%j1� �	 3�1" 	
 3!�
 
�FJ�+

 �!�L Y�Q?!� �%J+ 3�,`� f�- 	
 3!�
 
�FJ�+ f#� h�
	 .	



 �" �;" 3JI�- �$%x?- 3* 0�� �� p� �& 0?��/ �Z! 	.�1$:+ 3$"

 9\X?P$$- O�$$&�%x?- .�1$$:+ 3$$" �$$&�%x?- ���$$* # 3?P$$"�# �$$%x?-

 3!�/��j 7�/ 3" 7�/ .1%*�/	 O�$&�%x?- �� 7��$R �$& O��$" O�

 �L 7�`!� �1�)f#�j �.(

,`��J+ 3%}�*� �" �C&�b?P"?!U %F���" O3$!�
 
�FJ�+ 

f#�j _8o�4�NB 3R 
�
 .�V! 
�$FJ�+ # �L�
�" t2�L 

"%U1)1��" p	�SW X?P- %9k�" CC&�b?P$" �$&O?!U %$F�# �$8�- 

:;-�# 	�
C&0%:m -%�S�	# .�, ����O- k�" �.�1$:+ 3$" �:!�1�

;-%,/ 	��3$?��/ �Z! 	
 3!�
 
�FJ�+ 
18D" # A5B� �Dj K:

�!1L .�`!W ����3$R C$& �b?P$" $" %� 0$�B1>$2 #
 0%�$" �

3!�
 
�FJ�+�X��X?P$- 4��$S� �$"��" l�$8%$- �$D!W C���$) 9�$L�"

C& �b?P" ;��# 3H"�	 �X?P- Y�Q?!� # <
�
 .�V! �	 %�o �� C$�_

��P" 4�NB 0%
1" �&�12 �S[- 	� .
 4	�8+ 3"��$S� .
1" k�" �b

X?P-%	��X- # CC&�b?P" ;��# 3H"�	 9�
�$FJ�+ �$" �	 4�N$B 

- .�V!��&
 .�S� 93L12 	
 �� 3!�
 
��;� X?P- %�� # �8�- C%�:�

#	 �"O3�1" 	
 3!�
 
�FJ�+ )���/u(6 �S� 9%X?P$-�%# �$8�- C

�o �� k�"��L�
�" t2�L _)���/u(6 �S� #%X?P-�%N:- C�#

m�$$!%�o �� ,$$�" 
�$$FJ�+ _%U1)1$$� p)u��/u�(#	O
�$$FJ�+ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�� 

��4<,.��q8
�H��( I
��7��� �r�4'(� �E7�� BI 
��F1� < B�>F2>U(�� �b@�6��� ����(48( Q
23 1�6��4! 

4�NB�
�! �)�#)�6�a(

(m ± S.D.)
<
�- �)�#)IR28(

(m ± S.D.) 
F1 (m ± S.D.) F2 (m ± S.D.) �S�	# ����O-1�+�)2

bh(

PH �u/��� ± u�/� �w/�u� ± u�/� uu/��� ± ��/� �w/��� ± n�/�� n�/u

FL ��/�� ± u�/� �w/�� ± n�/� ��/�� ± w�/u ��/�� ± �n/� �w/u

FW �w/� ± ��/u ��/� ± ��/u ��/� ± ��/u ��/� ± �w/u ��/u

PP �w/�� ± ��/� ��/�� ± ��/� ��/�n ± u�/� ��/�� ± ��/� ��/u

MD uu/��� ± uu/� ��/��� ± ��/� ��/��n ± ��/� n�/��� ± �n/� nu/u

GP �w/��� ± ��/� �w/�n ± u�/�� �w/�� ± �u/n w�/w� ± ��/�� nu/u

SP uu/��� ± ��/� �w/��� ± �u/�� �w/��� ± ��/� �u/��� ± ��/�w n�/u

GW ��/� ± u�/u �u/� ± u�/u �w/� ± u�/u ��/� ± �u/u nn/u

GY ��/�� ± ��/� �n/�� ± ��/� ��/�� ± ��/� ��/�� ± n�/�� n�/u

BM ��/�� ± �u/� ��/�w ± nw/� �n/�� ± ��/� w�/wu ± ��/�� nn/u

HI ��/�� ± ��/� wu/�� ± w�/u �w/�� ± ��/� ��/�� ± ��/�� nn/u

�.PH  :3�1" z�N�	�)?!�*��?-(9FL : Cm�� ��" f1o)?!�*��?-(9FW : Cm�� ��" {�+)-%J��?-(9PP : 93L12 
��;�MD : �$� �#	 
��$;�

*	%/��9GP : !�
 
��;�393L12 	
 �� SP : 93L12 	
 3!�
 \R 
��;�GW : 3$!�
 �B .�#)7�$/(9GY : 3$�1" 	
 3$!�
 
�$FJ�+)�$/7(9

BM :" 
�FJ�+%U1)1�p)7�/(9HI : �L�
�" t2�L)�B	
.(

�L�
 3�1" 	
 3!�
 .	1o 3"O6 �$S� 93R %X?P$-�%$N:- C��$� .W 

� 
#�I�
�O6 �$S� i$*1� %X?P$-�%k�$" # �$8�- COt2�$L 

�:2 �L�
�"�:;- a8* # <�L �.�L 	�
 C$& �b?P$" ?!U %$F�

3$!�
 
�FJ�+ �" 3L12 	
 �� 3!�
 
��;�)**���/u(�$*� <�$L .

��"�:"�� 0�! �NB 0%�,j� �� 3R ,OJB� �	��$L 3" 3!�
 
�FJ�+ 

-�W�- 9����" �!�1�O�,�� �N- 3!�
 
�FJ�+ A5B� # K%�L�" �.

C& .�	�F�& # 	1� �J� 3)� �b?P" 
�FJ�+ 0%" �r%�1:� O�&

 3$" �$%J+ 3$�,`� �#	 �$" �	  !�" CD- �+�	� 4�NB # 3!�


 �%6 # C%X?P- 4��S� 3$`%?! 0$�� 3$" # �!
1�! p%FN� C%X?P- 

3$!�
 
��;� �%ST� �(� l����+  !�" 	
 3!�
 
�FJ�+ 3R �!�%*	

 12 	
 
	�
 	��� 3L)�(..�	�F�& # �&
�:� i"�#	 �*	�" �" ,%!

 \P$! 	
 3$!�
 
�$FJ�+ O�,$j� # 
�$FJ�+ 0%" O�$&F2#F3


��$;� 3$R �$!
�
 .�V$!  !�" 	
 hJ?Q- ��5� 3* �� \B�I

L12 C%X?P$- �S� 0��?V%" 3L12 	
 �� 3!�
 
��;� # 3�1" 	
 3

�!	�
 3!�
 
�FJ�+ O#	 �	)w(.	�%P"  ��?! �1!�%R 9\"�X- 	


 �?V$%" 3$R �$L�
 	�$Dv� # 
	#W �*
 3" _%X(� 0�� �" 3"�V-

 9p$�U1)1%" 
�$FJ�+ 3J%$*# 3"  !�" 	
 3!�
 
�FJ�+ 4��%%x�

 �$- 3$%j1� 3$!�
 f1$o # �$L�
�" t2�L 
1$L)�(.%$I	 C

.�	�F�& # �#�* 	
 3$!�
 
�$FJ�+ �%J+ 3�,`� 7�`!� �" ,%!

 	
 3$!�
 
��$;� # 3$�1" 	
 3$L12 
��$;� 3R �!
�
 .�V!  !�"

 �!	�
 3!�
 
�FJ�+ �" ��k�" C%X?P- �S� 3L12)�(.# .�P$!�/

 .�	�F�& }�*� �" 
�FJ�+ O�,j� �*	�" �"��$�5� a$%R�� 

3$* # �F��$:�� C$�	 p$� \-�$L  !�" 	
 <�$�1R�� 3$�%! C$�	 

\P! O�&F2#F3�$" �!�P$F� l5-�$R  ��$?! 3$" 9�$D!W ��  ?:- 


�$$FJ�+ 3$$R �:?$$L�
 	�$$Dv� # �$$:?��� �$$*
 �$$|�I _$$%X(�

 ��5� 7��� 	
 �L�
�" t2�L # p�U1)1%" C%X?P$- 4��S� �&

 �:?$L�
 3$!�
 
�FJ�+ �" �	 ��k�" # �8�-)��(.# �j#�	�$*

 ,`�  ��?! }�*��" .�	�F�& �$" �	 C%X?P$- Y�$Q?!� 9�%J+ 3�

 9�$L�
�" t2�$L # 3$L12 	
 �$� 3$!�
 
��;� 4�NB O�:8-

 �:?P$!�
 �$%N- 3$!�
 
�FJ�+ K��,�� O��")��(.# ���#�$-
��

 �" .�	�F�& O#	 3;)�H-��
��$;� 3R �!
�R �	�,/ 9y%�1!U 

3!�
 
��;� # p�U1)1%" 
�FJ�+ 93!�
 �B .�# 93�1" 	
 3L12 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


;�7�89 �
�6: �(6� �*23 4�$ 5��01 >�� < =� 676� �
�F2?86� 

�w 

��
��

�.
�	

�
�


�
��

��
��
�
�

)
�
�

��
�
�


�
�

��

	
 

(
�


�
��

"
�
#$

�%&
��

'

(�
��


 
�#
	 

 �
)%

*&
+�

 
�
��

	,
� 


$

%&
-
�.
��
/�
�
��
���

��
�0

F 2
�.

1
��
2

3
�4

	�
�

5
)�
�#6

5
7�
�
�

��
��

���
�



�

�





���

��



��



�

��
��

��
���

�
���

��
)

G
P

(

��
��

���
�



�

�





���

��



��



�

�
��

��
��

��
�

)
H

I
(

��
��

���
�



�

�





���

��




��
�

��
� 

!"
�


#�
$�

%
&)

B
M

(

��
��

���
�



�

�





���

��



��



�

���
�

��
� 

!"
)

G
Y

(

'

(�

��#

()
��

�

����
��

� 
!"

��*
�+,

SP
FL

M
D

FW
FL

M
D

M
D

G
W

PH
PP

G
P

H
I

B
M

*
�+

,
-

**
..

/
/1

r=
22

3
/24

-1
1

/14
1/

5.
5

B
M

**
6-

/
/1

r=
27

8
/2

2/
79

7
2:

2
/24

H
I

**
..

;
/1

r=
2/

<<
=

8=
9

/2
29

3
/24

G
P

**
.>

5
/1

r=
2=

9
/24

2?
=

/2
22

9
/24

2/
7?

9
PP

ns
-.

@
/1

r=
28

7
/2

22
A

/24
2/

8<
9

22
?

/24
PH

**
>1

B
/1

r=
<2

2
/24

2/
<8

=
29

9
/24

<A
<

/2
G

W
**

;B
>

/14
r=

22
32

/4
2<

<
/2

42
/?

:<
<<

8
/24

22
:

/2
42

/3
39

2/
9=

3
23

3
/24

27
?

/2
<=

:
/24

M
D

*
//

1
/1

r=
<3

3
/2

2/
97

8
2<

7
/24

2:
3

/2
2/

9?
9

29
?

/24
FL

**
>>

1
/14

r=
42

/9
?3

2:
=

/24
9=

A
/24

FW
ns

-/
6

/1
r=

2/
98

A
<7

<
/2

22
7

/2
SP

<.
D�

�E
��

��
$�F

��
��

�*
�+

,
-

G�
��

(
H�

�
��

�
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�� 

C%X?P- �S� 3L12 	
 �� �:;- # �8�- �$" O	�
 3$!�
 
�$FJ�+

�:?$$L�
)�u(.
�$$FJ�+ 4�N$$B �P$$%" # �	1$$* 
�$$X?+� 3$$"

 # C$D- 	�%P$" 4�N$B 3J�j �� �L�
�" t2�L # p�U1)1%"

�- 3!�
 
�FJ�+ 
18D" # K��,�� �Dj 	
 �S[- �:L�")��(.

\]
! 
��L
M*8( 

�*	�" 0�� 	
:� �V:�,/ t2�L h$J?Q- �#	 #
 }�$*� �$" 

�" 3��� # 3:%D" :� <��$�& 3$" �*	�" 
	1- 4�NB �� hJ?Q- a%R�� 

��	� O
�>?�� O�&�D!W �L 38*�(- )f#�j O�& �9�#�.(

t2�Lf#� 9�:8- �"O
	 4�NB �,`� �� \$B�I f#� h$�3

J+%?!U �%F��L 38*�(- 3!�
 
�FJ�+ .���	�
 4�NB 0O4��S�

?P-X%C#�6 4��S� �%X?P-�%#	 �" k�" CO# �$!
1" 3!�
 
�FJ�+ 

���S[- .�1:+ 3" ��)��,�� �Dj 4�NB 0�
�$FJ�+ A5B� # K

�!�L 3?��/ �Z! 	
 3!�
 .� 	
���$" t2�L 0O
	 4�N$B $�h


�>?�� ��	� 9f#�O�#�P- # .�PFO���" # pO
�4�NB �b

 �$L 3$?��/ �Z! 	
 �NB ��	� 9f�- 	
 <�L 
	�#)f#�$j�.(

�	��"��;-%�&	�O��" hJ?Q- O���& 	
 3R 
�
 .�V! t2�L 0

D" t2�L #
%3:)f#�j�(�� #�3)f#�j�(9C&�b?P$" $" %0

I5B� ��	� # t2�L�)RHI(� 9%?!U ���V%F�\R)H∆(#

�:-
1*O8P! �t2�L )RE ( k�$" �I 	
���$-W �$*
 3$" .

�%���V?!U%F���" <�-W �*
 3"O�$& $��� p$B4�N 
	1$-

 ��" �-� 9Y1JH- �I 	
 3;)�H-O3!�
 
��;� # 3�1" z�N�	� 4�NB 

� 3L12 	
 ��%� ���V�
�O�,�� �Dj 	
 ��-W �*
 3" �D!W K

3R�L�6 �%XH:-���L�" .

��| 97#
 t2�L 	
�
�>?�� aO�:8- �" O�&� %4�N$B �


	�,`� �� \B�I 7#
 # f#� h�J+ 3%?!U �%F�3$!�
 
�$FJ�+ 

/ �Z! 	
 �!�L 3?�� .� 3"���" 3R 4	1B 0O
	 4�NB $�f#� h

�&� 3R%" �%�?VO�,�� 	
 ��| 9�:?L�
 3!�
 
�FJ�+ K�a$�p

��" #O
	 4�NB ���	� 7#
 h�/u�L 	1Z:- .3$" 3j1� �" �-�

�%� ���V���" <�-W �*
 3" 
�O$J8� t2�L 	
 3�1" z�N�	� �9


�>?�� ��	�O�/u��$L 3$?��/ �Z! 	
 )f#�$j�.(	
�$�0

" t2�L $%�?V�� 0$%?!U ���V%$F��o �� \$R $�.
�$R 
	�# _

,`� f�- 	
 <�L 
	�# 4�NB 7��� �� \B�I 4�+5o��J+ 3%�

�L \B�I Y�Q?!� 32�m 3" 3!�
 
�FJ�+ .�:-
1*O8P! ��$�0

�X- 	
 t2�L�t2�$L �" 3P �$&O
�t2�$L #
 �$& 	
 �$b

D"%3:)f#�j�(�� #�3)f#�j�(�� �I 	
%�:���m 
1" 	
 3R

"%t2�L 0� 9�&%?!U ���V%F��R���$" �	 O
�$FJ�+ �N$B 


�
 .�V! 3!�
 .� 	
�! t2�L 0%��" ,O	
 �$� 3!�
 
��;� �NB 

� 93L12%?!U ���V%F���
�O�,$�� �Dj 	
 ��$*
 3$" .W K

� �� 3R �-W�
1" Y1JH-�! �Z! 0.C&0%:m �� <
�N?*� 4	1B 	
 

��)
 3" 9t2�L 0%�NB 7��� .�L 
	�# \9Y�$Q?!� 32�m 3" 4

<���!�/%�O	#�| �D!W O� # <
1" �# .�$-� E�$B 7,J?P- �-� 0

,&�I5B� �Z! �� 3R �*� 3:��	�
 O
�>?�� ��	� O�!��L�" .

�X- �" ��)�� 3P�- t2�L #
 0�	
 .�1���,�� 3R ����
��$;� K

)
 t2�L 	
 4�NB%J��,�� �" ��:-
1$* KO8P$! �t2�$L 

�! �Z! 
	1-�$FJ" 9�L�" �:-
1$* 	
 3$M!W 3O8P$! �t2�$L 

-��&� �L�" �S[- �!�1�%�*� t2�L 3" <�L 
	�# 4�NB �.

�S�	# ����OB1>2 3J�j �� %I5B� CD- 4��	��$L 3$" 

-�W��:8- �" <�-W �*
 3" t2�L # �O
 �� 9.W �I5B� <�/��

P" ��	�%	�O
1" �&�12 �S[- # 3?L�
 .71$* t2�$L 	
 ��$)

�S�	# ����O" 4�NB 
�>$?�� ��	� .�1$:+ 3O3$?��/ �$Z! 	
 

�L .� 3"�- 3R 4	1B 0%�S�	# .�, �$���O
	 4�N$B $�f#� h

,`� �� \B�I�J+ 3%?!U �%F���	� .�1$:+ 3$" 93$!�
 
�FJ�+ 


�>?��O��" # �D!W O
���	� 9f�$- 	
 <�$L 
	�# 4�N$B �$b

 ��" �-� �NBO
�>?�� ��	� 3�1" z�N�	� O�/u�3$?��/ �$Z! 	
 

�L)f#�j�.(	
�$�t2�$L 0C$& �b?P$" $" %# t2�$L 0

I5B� ��	��� 9%?!U ���V%F��:-
1* # \R O8P! ��$& 	
 

D" �#	 #
%3:)f#�j�(�� #�3)f#�j�("1JH- �I 	
�3$" 

�-W �*
 .�$%?!U ���V%$F���$" O# 4�N$B 7�$�� C$& 0%$:m 

P" �I 	
 3!�
 
�FJ�+%��" �-� 9Y1JH- 	�O	
 �$� 3$!�
 
��$;� 

� 3L12%���V?!U %F���6 # 
�%XH:-��
1" .

X?P- 4��S� 97	�Dm t2�L 	
%?!U C%F�
	 4�NB �f#� h

,`� �� \B�I�J+ 3%?!U �%F���	� .�1:+ 3" 3!�
 
�FJ�+ �&O


�>?��O���!�L 3?��/ �Z! 	
 4�NB 0.��$"O
	 4�N$B $�h

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


;�7�89 �
�6: �(6� �*23 4�$ 5��01 >�� < =� 676� �
�F2?86� 

�n 

��
��

8.
9

�

	

:
�
�;

 �
'
�	

 

< 
�=
�4
	 


�
�
�

�=
�

5
>�

#-
 �
?
�@	

-
�.

5
A
B�


C
-
�.

I
J�

�
�'

�
��

K
�L�

�
M�

�
(

��
�*

�+
,

�
�

��
�

�'
�

NO%
P

Q
(

R
 �S

�
�

��
�

PH
FL

FW
PP

M
D

G
P

SP
G

W
G

Y
B

M
H

I
-

1
1

1
1

1
-

1
1

-
-

-

/
./14

./1
./1

./1
./1

-
./1

./1
-

-
-

>
./14

1
1

1
1

@/1
1

1
-

@@/1
@@/1

;
./14

1
1

1
1

--
5

/1
1

1
-

5.
5

/1
6/

6
/1

.
./14

1
1

1
1

--
5

/1
1

1
1

5.
5

/1
6/

6
/1

��
��

D.
-
�.

�
�E
�
 


��
��

∆F
R

H
I

F
H∆

�
R

E
:

�
�;


 
�B
�G
�-

�.
.

H
�I

�#	
�

�;
JK

��

 

)
LM/J=k(

$
4	

<�
;

��
P�
C
�Q

#

 

.

T

�

G�
P

��#
�
(

��
��

�U
���

��
��

�
�

��
�

�'
��

�
+,

�'
) ∆(

R
E

H∆
R

H
I

H
I

B
M

G
Y

G
W

SP
G

P
M

D
PP

FW
FL

PH
�

��
�

-

@>/1
-6/

-1
-

@@/1
6./

-6
/1/

/-
-./

-@
-./1

.5/
-@

16/
;>

5@//4
@;//

15/14
5.//

B-/.
-

B;/1
.6/

--
;

@B/1
>-/

-5
6>/

-B
;-/

-6
1@/1

/B/
>;

/6/
;;

>5//4
.>//

1;/14
/5/;

16/>
/

@>/1
5//

@;
@@/1

5-/
-B

../
-@

///
-@

-5/1
>@/

-6
55/

;/
@1//4

-@/>
15/14

5.//
.5/-

>

@6/1
1;/

.>
@@/1

.B/
-6

-//
/.

11/
/1

///1
/B/6

@5/
/B

B6//4
6>/;

1;/14
5>/-

B>/14
;

@-/1
;@/

>>
@@/1

;//
-5

@1/
/;

B//
-B

///1
-;/6

-5/
/6

5.//4
@5/;

1>/14
;6/-

-//;4
.

-.
��

�
�

�'
�

�QM
��

�V
�G

�
��

W
%

��
K

�L�
X

�
D�

�E
��

��
E�

�
>

H�
�

�M
Y�

Z
�

��
�

.

��
��

R.
-
�.

�
�E
�
 


��
��

∆F
R

H
I

F
H∆

�
R

E
:

�
�;


 
H

�I
�#	

�
�;

��
�S

-
�.

JK
��


 
)

LM/J=k(
$

4	
<�

;
��
P�
C
�Q

#

 

.

T

��#

�
G�

P

�

(
��

��
�U

���
��

��
�

�
��

�
�'

��
�

+,
�'

) ∆(

R
E

H∆
R

H
I

H
I

B
M

G
Y

G
W

SP
G

P
M

D
PP

FW
FL

PH
�

��
�

-

@-/1
.B/

-1
1

@B/1
;./

-6
6//

/1
B1/

-B
-./1

;-/
/1

51/
;>

61//4
--/>

15/14
B.//

5@/.
-

B//1
5B/

--
>

@6/1
B@/

-.
-;/

-B
@;/

-5
1@/1

B1/
>;

>B/
;;

>@//4
6.//

1;/14
;5/;

1-/>
/

@//1
/>/

@;
@B/1

>>/
-B

-5/
-@

@-/
-B

-5/1
>;/

-B
>//

;>
@///4

>>/>
15/14

B.//
.5/-

>

@5/1
56/

./
@@/1

;5/
-6

@-/
/;

B5/
-@

///1
/6/B

.-/
/@

@///4
6@/;

1;/14
B6/-

61/14
;

@-/1
/B/

>>
@@/1

>//
-5

5B/
/;

5@/
-B

///1
-1/B

B6/
/6

6-//4
1-/.

1>/14
61/-

@@/>4
.

-.
�

��
�

�'
�

�QM
��

�V
�G

�
��

W
%

��
K

�L�
X

�
D�

�E
��

��
E�

�
>

H�
�

�M
Y�

Z
�

��
�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�u 

3�1" z�N�	� O��" �-� 9�NB ��	� 7#
 O
�>?�� ��	� �/u�	


�L 3?��/ �Z!)f#�j�.(�#	 #
 �$& 	
 9t2�$L 0�� 	


 3:%D")f#�j�(3��� #)f#�j�(�8P$! O�:-
1$* 0��?V%"

 t2�L �b�
 �" 3P��X- 	
 ���V%� 0��?V%" # �-W �*
 3" �&

 
�
 .�V$! 3!�
 
�FJ�+ O��" �	 .C$& �$" t2�$L 0$�� �b?P$"

 �I5B� ��	�)t2�$L �$�
 3j	
(9C$& ���V$%� 0%$:m

 	�%P$" �$I 	
 4�N$B �� p$� �$& O��$" 	�Z?!� 
	1- �F%?!U

 C& 93L12 	
 �� 3!�
 
��;� �Z! �� <g�# 3" �
1" �"1JH- 0%$:m

 t2�$L 3$" �8P$! �*1P$(- O���" 3�1" z�N�	� �$J8� O�$&

 t2�$L 3$" �8P! �	 t2�L 0�� z1�`- 	
 3R �L�
 O�$&

 �- ���" �J8� 
1�! .L 0�� �� <
�N?*� ��) \���I 0?L�
 �" t2�

 K��,$�� # A5$B� �Dj �>2�L 3)
�;- 	
 ��	� �" 4�NB

�- 
�D:V%� 3!�
 
�FJ�+ 
1L.

��	� 9C`:� t2�L 	
 <�$L 3?��/ �Z! 	
 O
�>?�� O�&

 C`:� t2�L 	
 3R 4#�N� 0�� �" 9
1" 7	�Dm t2�L �:!��&

 �$" ��L 3?��/ �Z! 	
 �NB O
�>?�� ��	� 3!�
 
�FJ�+ O��"

 & 0�� 3$" O��$%! 3$!�
 
�$FJ�+ A5B� # K��,�� O��" 3R E�

<���!� �$L�8! 
�$FJ�+ 
12 O�%/ .	�$%;- 	�$Dm 3$" 3$j1� �$"

��X-3P3$:%D" �#	 #
 �$& 	
 <�$L �"���	� O�)f#�$j�(#

3���)f#�j�(# t2�$L �$�
 3$j	
 �Z! �� t2�L 0�� 9

C& # �8P! O�:-
1* 
	1$- �$F%?!U ���V$%� �$Z! �� 0%$:m

 �" 	�Z?!� �$I 	
 �$*	�" 
	1- 4�NB �b�
 # 3!�
 
�FJ�+ O�

 
1" �"1JH- .	
 O
�$�� �$F%?!U ���V%� 3�1" z�N�	� O��" �-�

 
	1$- t2�$L 9�$Z! 0�� �� 3R �-W �*
 3" .W K&�R �Dj

�- Y1JH-�! �	 �Z! 
1�! .

�X- �" \R 	
�t2�L 3P �" �&��F�t2�L 9�b �&O7	�$Dm 

��� 3" 71* #%- a�1$:+ 3" �:!�1� t2�$L .� �$&O��$" �$��" O

��;- 3!�
 
�FJ�+ A5B���!
�/ .

O#	 
1$2 4�$;)�H- 	
 .�	�$F�& # �;%"	�n� 3$�1" F2

	
 3$R �:?L�
 .�%" # <
1�! <	�L� 3"�V-  ��?! f1>I 3"  !�"

 t2�L 	
 �%J+ 3�,`� f�- f#� h�
	 4�NB 
#	# 4	1B

�- 3" �:!�1� t2�$L 0$�� �� <
�N?$*� 4	1B 	
 �	 �/
�g! 	
 

�:&
 �1* k�" �&
��" �" 
�FJ�+ 
18D" # A5B� �Dj)��(.

t2�L 3" �)��j� �&�b! �" 3:%D" O�&)f#�j�(P$��X- #3�$D!W 

t2�L �" 3��� O�&)f#�j�(�-a��$| 9\$R 	
 3$R ����	
 .�1�

C& �I5B� ��	� # t2�L �b?P")j	
3��
 (���V%� .�,%- #

t2�L 	
 4�NB ]�?`- �F%?!U �&t2�$L �� �$?�R 3$��� OO�$&

 �$& 	
 4�NB 7��� O��" 	�Z?!� 
	1- �F%?!U ���V%� .�,%- �)# 3:%D"

 
1" C& 3" p�
,! t2�L #
 .93$:%D" t2�$L 	
 3R �L �R�?- ���"

 )
�;- 
	�# �*	�" 
	1- 4�NB 7���3�$& �$%�&� # <�$L t2�$L 

�$- tQV- �>2�L a��| 7�! 3" �8��| �" �D!W �� p� 

�$/ .�$-�

 	
 �� p$� �$& �r%�1$:� ��	� �$%�&� 3R \%)
 0�� 3" 93��� t2�L

 �$" l��%X?P$- 3;)�H- 
	1- 4�NB 	�
�$" ��	� 0%$%;� O
�>$?�� O�$&

�- 3$)
�;- 	
 �N$B O
�>$?�� ��	� �$" ���N$B a%��� 0�� 3" 9
1L

 �L �:&�1Q! 
	�# t2�L .<#5+ 3" 3$" O��$%! t2�L 0�� 	
 .1m 

# �P%! �F%?!U O�&�?-�	�� 
	#W�" .W �� \$B�I  ��?! �b�
 E�o �� 

�$" �$Z! 0$�� �� 0���"�$:" 9�$*� �%P$N� # f1>I \"�� �/
�* 3" ,%!


	�
 �%(j	� 3:%D" t2�L .

P��X- �JR 	1o 3"3t2�$L z�1!� �� i$X� Y�$Q?!� O�$&

 .�$F-� �D!W �J�+ 
�"	�R _��o P$��X- # �$*� ���$�3�� �$D!W 

:j �$$D:� 9�$$�
�/ 38$$*�(- 3$$R ���$$&	�%;- _$$��o$$83# O�$$Z! 


	#W�$" �	 	�$Z?!� 
	1- ��
�X- �D:� 	�%;- 0�� # 3?L�
 p�	1d�

�- �::R .t2�L �J�+ 
�"	�R }�*� 0�� �" <�-W �*
 3" O�&

 �- 3%B1� 
1L .��?:?$*� # O�&�$v 4#�e$� p� }�*� �" �-�

 �- 9�!�L 
	#W�" 3R ���&	�%;- 3" 3j1� �" # �JR �$N/ .�1$�

3R 9t2�L a%��� 3" O�& 7	�$Dm 71$* #3$" <�$L 38$*�(-

 t2�L 0����" .�1:+ 3" 3��� �� 3:%D" �#	 # K��,$�� O��" �&

 3�1" 	
 3!�
 
�FJ�+ A5B� �+�	� CD- 4�NB ���* #���;-

�- �!1L .<#5+ 3" �� \$B�I 3"�V$- l�$8��X�  ��$?! 3" 3j1� �" 

t2�L $%D� �)1D* # 3��� # 3:%D" O�&3t2�$L 93$��� O�$&

 �� �F� �� <
�N?*�t2�L ��� O�&371* # 7	�Dm)f#�$j�(

$!�
 
�FJ�+ A5B� O��"3�$- 3%$B1�  !�$" 

�$/ .# �$;%"	

 �� 3"�V$-  ��$?! f1>$I 3$" 9
1$2 4�;)�H- 	
 ,%! .�	�F�&

t2�L t2�L # <
1�! <	�L� 3��� # 3:%D" O�& 3" �	 3��� O�&

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


;�7�89 �
�6: �(6� �*23 4�$ 5��01 >�� < =� 676� �
�F2?86� 

�� 

\P! 	
 .�&�%/ K:�,/ 	
 9�%PN� # <
�N?*� �)1D* \%)
 O�&

 � f�I 	
 �!
1�! 3%B1�  !�" ��N .O��$� # \$b�� 3$;)�H- 	


 0�� # ��� 9Ek1� O#	 C& # #�L .�	�$F�& # .#
�	�?!�1* 0%:m

 �� �$��" t2�$L .�1$:+ 3$" C��" 3��� t2�L ,%! 4	� O#	

�L ���;- 938*�(- �/
�* '�())��9��#��(.

��(0q�
r� 

X(�%X(� 3P$*[- 	
 �$|�I _%	1V$R  !�$" 4�$X)RRII ( 	


 �L	 �L 7�`!� .�"�*# 0%�- �� 3J���JR # �%KQ" .�	�F�& 3

3P*[- .W 	�" A5B� 	1V^  !�" ��J+ aH� �� ,%! ## �cV�

 �!�
	��-�
1L .

��
�� ���� ��
2*�( 

�.!��	��� 9.���u .�+�	� .�&�%/ A5B�)3�j��(.?;:B <�bV!�
 �V! ,R�-�.�DNB� .

�.J� 3)��7 9	1� .A 9.��)�:�7 #.z.*	�?�.��ww .3;)�H-C&�b?P" "%2�" 0�$+�	� C$D- 4�NB �� ��o �� 3$!�
 
�$FJ�+ �$" $�_

,`��J+ 3% !�" 	
 �.�	#�VR 71J+ 3J`-O��.���n)�:(��w����.

�.I	%A 9�#�* C.7 9.z # A�8>- .P$I%<
�� 0.����.- i$"�#	 3$;)�H- $% �,$j� # 
�$FJ�+ .�O !�$" 	
 
�$FJ�+ .71$J+ 3$J`-

�	#�VRO��.����)�: (n���nn�.

�.�|	��z 9.��w� .t2�L �&O4���8! A5B� 	
 Y�Q?!� .JR 4k�X- 3+1�`-%�O-1* %4�$��8! A5$B� # �$+�	� 71J+ <�b:R 0

��.��9�8� <�bV!�
 �,9�����w�DL �	1��w�9(NB 3�����u�.

�.(?��� 9.� 9.�|	��} # 7�X- .*%4
� .��wn.,`��J+ 3%(�  !�" C�	 #
 
�FJ�+ �ST� �%PX� �%! 
1R i%.U#�? .71$J+ 3J`-

�	#�VRO��.�� ��)�: (w���w��.

�.7 9
k1� .	.	 #.,!1j� .��w� .�&�R	�- �� <
�N?*�O)1F)1- �4���8! A5B� 	
 .JR 4k�X- 3+1�`-%�O)#� %�b:R 0<�+�	� 71J+ 

� 4���8! A5B� #�.��9�FV!�
 <�	#�VR O9.��D� <�bV!�
 )��R(9�������DL �	1��w�.

w.7 9�&
�:�.} 9.?Q"%	�O� #.R%�1!� .��ww.*	�"�� i"�#	 %"��%�,j� 0O;� #  !�" 	
 
�FJ�+ # 
�FJ�+ %%�� �S�	# 0��O��0

4�NB .Fm%�`:� 4k�X- <�%� 4���8! A5B� # �+�	� 71J+ <�b:R 0���R 9.��.

�.R%� 9�1!� .��wn .*	�"�?!U z1:� %F��� �S�	# 9��O#C&?P"�b2�" �$+�	� CD- 4�NB �� �	
 3$!�
 
�$FJ�+ �$" ��$8�	� 	
 

 !�" .Fm%�VL 4k�X- <�%� 4���8! A5B� # �+�	� 71J+ <�b:R 0��PJ"�" 9.��.

9. Baker, R. J. 1986. Selection Indices in Plant Breeding. CRC Press Inc., Boca Raton, Florida. 
10. Brim, C. A., H. W. Johnson and C. C. Cockerham. 1959. Multiple selection criteria in soybeans. Agron. J. 51: 42-46.  
11. Dewy, D. R. and K. H. Lu. 1959. A correlation and path coefficient analysis of components crested wheat grass seed 

production. Agron. J. 51: 515-518.  
12. Eagles, H. A. and K. J. Frey. 1974. Expected and actual gains in economic value of oat lines from five selection 

methods. Crop Sci. 14: 861-864.  
13. Eta-Ndu, J. T. and S. J. Openshaw. 1992. Selection criteria for grain yield and moisture in maize yield traits. Crop 

Sci. 32: 332-335. 
14. Falconer, D. S. 1989. Introduction to Guantitative Genetics. 3ed Ed., Longman Scientific and Technical, New York. 
15. Fehr, W. R. 1996. Principles of cultivar development. Vol 1. Mc Graw Hill Inc., New York.  
16. Ganesan, K., M. Subramanian, W. W. Manuel and T. Sundaram. 1996. Correlation and path coefficient analysis in 

F2 and F3 generation of rice. Madras Agric. J. 83: 767-770. 
17. Gravois, K. A. and R. W. McNew. 1993. Genetic relationship among and selection for rice yield and yield 

component. Crop Sci. 33: 249-252.  
18. Lin, C. Y. 1978. Index selection for genetic improvement of quantitative character. Theor. Appl. Genet. 52: 49-56.  
19. Mukherjee, A. K., B. K. Mohapatra and P. Nayak. 1996. The use of selection indices for identification of slow-

blasting rice genotypes. Int. J. Trop. Plant Dis. 14: 179-187. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html


���	
 ��
�� � ����
�� ���� � ���� /�
�����
� /��� � "#$)&'( (/�
*+�� ,-./ 

�� 

20. Padmavathi, N., M. Mahadevappa and O. U. K. Reddy. 1996. Association of various yield components in rice 
(Oryza sativa L.). Crop Res. Hisar 12: 353-357.  

21. Rabiei, B., M. Valizadeh, B. Ghareyazie and M. Moghadam. 2004. Evaluation of selection indices for improving 
rice grain shape. Field Crops Res. 89: 359-367.  

22. Sarawgi, A. K., N. K. Rastogi and D. K. Soni. 1997. Correlation and path analysis in rice accessions from Madhya 
Pradesh. Field Crops Res. 52: 161-167.  

23. Smith, H. F. 1936. A discriminant function for plant selection. Ann. Eugen. 7: 240-250.  
24. Standard Evaluation System for Rice (SES). 1996. International Rice Research Institute. Manila, Philippines. 
25. Surek, H. and N. Beser. 2003. Correlation and path coefficient analysis for yield-related traits in rice (Oryza sativa L.) 

under Thrace conditions. Turk. J. Agric. 27: 77-83.  
26. Suwantaradon, K., S. A. Eberhart, J. J. Mock, J. C. Owens and W. D. Guthrie. 1975. Index selection for several 

agronomic traits in the BSSS2 maize population. Crop Sci. 15: 827-833.  
27. Talwar, S. N. 1976. Selection index for grain yield and its contributing in parietal collection of rice. Indian Agric. J. 

20: 35-37. 
28. Walsh, B. and M. Lynch. 2000. Theory of index selection. Draft version 4.  
29. Williams, J. S. 1962. The evaluation of a selection index. Biometrics 18: 375-393. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.4

.3
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

29
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.4.3
https://jcpp.iut.ac.ir/article-1-767-en.html
http://www.tcpdf.org

