
���� �� � 	
��
����� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

��� 

+,-./%&0��� "������ ���	-�1 � '�2�#� ���� ���	-�1 3�45� ��& 

0�-�&�6 	
��(7�89�� '�#��(*7��:� ;
< %=��(7��8>? 	#@�A��-�B6�B6 ��� 	
�)

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

!2
"	

C

�<D E��F4� �G� +&�H I ? ×K
�� (GE) -./ ���<� �L
M' +, ���	-�1 � '�2�#� 7�
N-� �&	-�� %O& 0�O�� 	<�O$ �O����.�� �O2-

Q�� �&+,-./ '����H �%&0��� "���� 7���	-�1 � '�2�#� ����YSiI�� .+,-.O/ �� EO9�@ R-�4< �� ��HS� Q�� ��
4< 7���F� N-� �'

N-� �&� '�2�#� 7� ,
 '�2�#� T������"�U�"���� �&�:
�� V<�-��� �(S2
i)�O:
�� ���O

W
 X-�OY 7(CVi)0�
O��/� X-�OY 7(bi)7

0�
��/� KZ �� [���<�(S2di)N
B
 X-�Y � 7(R2
i)�\-�F�$	.]��� ^�6 X��M �' �,
$�1 0�	� �? N-� I\
� �' ��'��
 E��H ��&)

�6 �F:,� �� � ���2
��� �&����� �_*`()_a	,4��/ ���M ���-��� '��� .�4<-.�
 R-��� �-V<� �OB<�? �� E��F4� �G� �b '�' 0�c< Xb��

���×0�2�×	9�' ;- ��#4@� d:� �' C

�<D�,>� ��' I�� ."���� �� "'�84�� ��YSi'�O2�#� K��4� �� N-� �< 7_*/e��O42& �' NO


	<	$ f�54<� �<�' '�2�#� .�<�' '�2�#� N
g<�
�N-� �&� ,
 '�2�#� KF� ��
>� �� "	$ +,-./ �_h/e�' N
 '�O2�#� ��O
>� �O� 7��O42&

 �:
�� V<�-��� �- �:
�� ���

W
 X-�Y "�U>�i(/h� '�2�#� ��
>� �� � ��42& �' N
���O>��� N
g<�O
� � 0�
O��/� X-�OY "�U�

 0�
��/� KZ �� [���<�_e/e'�� ��42& �' N
 .�� �?�
 ��LSD "	$ �B����)_a/i=LSD%5 ( ���8
�,>� ��' N
� �Q�� �&3�45� �

+,-./	c< "	-' .�S���0��
 ��
4< N
,! +,-./ Q�� �� "'�84�� �� �H '�#< ��
/%&0��� ���	-�1 � '�2�#� ����)�:��� ��m
�4c
� 	
H

���	-�1 n.? �� (��0��
 '�' ���<� �� +,-./ 	,-��� ��4c
� 0�,
#6� ��.

"D�� �&�H�
	�:+,-./ 7�,
$�1 0�	� �?%&0������	-�1 7

�.���� ��� �! "#$%& '(�)* + �,+��-. /�0$01� 2.�* 

�.��345  "#$%& '(�)* + �,�+�-. /�0$01� 2.�* 

�.
2	 "#$%& '(�)* + �,�+�-. /�0$01� 2.�* 

*:* 6�78*9: �8� ;/�%��9<+�=$9":nbasafa@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


���� �� � 	
��
����� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

�>� 

��	F� 

"
�#* ?	@ �ABCD=E* F&�C)* � �C( � G	�� + @�( 
�9DHI �( "	

J � ,  "9	 K�)=* "	 �A + LM N	 �O �( �CP G$:�� Q	 2
  ��A

��  ."(�C	,�  ;N$C1* + R$��<S ?$( T(�0=* �U  
�P+ �DI V(

N$1* �
 G	GP W�X�  YC	 � �CZ
 [< VC( NC��� BCD=E* ��CA

 L�81* /�+��"*
�O .R$��<S T(�0=* �U ×N$1* VCP�
 � 

J, GC<  �
 ��)$H&  WGI ,  ��C-<  � RC$��<S �CA ��C��( ��C$Z

"* GA
 .Q	 2C
  T(�0=* �U  ?	  �GO ]�2( �( ��)$H&  WGI ?	 

"* GC(�	 .;� GC	�� + 6�C^1*�� W�CX�  "C
�#* + L�CE=<  � �C(

Q	�*,M GC)_ + 6�C� GC)_ �
 � 
� �9� + 
�9DHI V8	�0* ��A

 W�`<  ��9*"*
�O .�*,M ?	  �
Q	a@�CH#* �CA VC	2`� ,  bC�

 c.�* b<�	� +J
 
 �A?$( V. "���5 �
 ;R$��<S �CA N$C1* +

")#* T(�0=* �U  �C( J+dCI ��  ��+�� ;GO�( V=O 
 
�P+ � 


 �� G	�� � 2$* ;V< 
 
�9DHI ��$#*R$��<S �A�C3<M "
�#* �
 2$<


�$Z � �X �e< G*.

fd&  ��Z,�� "*�X�  V( "D. ��& V("*
�O , "4$& �
 V.

G)A
 ,+�( �� G	�� + @�( 
�9DHI "9$=<S � �� ;�A N$1* .W�X� 

N$1* ,  ��� Y	 �
 '$�+ ���Z,�� �( + NC��=* 
�C9DHI �A

 T$C8<�=� ;L�CDg* N	 �CO �
 N0
 V. "*�X�  ":+ ;G<� 
 � G	��

6�^1* "9$=<S � � 
 ;GI�C8*�< N	 �CO �
 + V=CO 
 @�C( "A


 G)=8A "4$#� 
�9DHI 
+GC1* ���Z,�C� �C( "*�CX�  � �)I V(

"* V=!�)O G<�O)�>.(W�h
  V( �
�	, VP�� V=O�Z VA
 +
 "&

Q)	2CZ � �C( 
�C9DHI �C( N$1* + R$��<S T(�0=* / �U  �Ui*

��  JGO /G* J���. ��A Q	�*,M �
 W�X�  .W�C
 + jC).)��(

W�C`<  + N$C1* + RC$��<S TC(�0=* �U  QA�. � �( V. G<G0=#*


 Q)	2ZF$X ��C& VC( GC	�( 
�C9DHI �� GC	�� + 
�C9DHI ;�C�

kA ��*, G<�O V=
�Z �e< �
 .J��*M �A� �C( �
GC#=* �� G	�� �

�� G	�� "���(R$��<S �A��C*,M + K GC(  �45 Y	 V( �%8<

GCC<  JGCCO )�;��+�l.(� ��CC9HA + ?$CC:)�l(J��CC*M �CCA �

K�C< V� V(  � �� G	��(I, II, III) J+�CZ ��C3_ +(A, B, C, D) 

V=�
 G<
�. �G)( .2)$( + ?$: bm�)�>(�+�
 b<�C	� + J��C*M

W��3_ J��*M � �)I V(  � "<�9*(IV) V
�C�  �GC)( V=C�
 ?	  V(

G<
�H< .�
J��*M �AK�< �IGCO�( "* � G	�� "<�*, R$��<S Y	 ;

�C�  Y_�. �M "g$1* ?$( b<�	� + V..J��C*M �CA K�C< �II 

* "
�#* � G	��  � "m$��<S"bC9I �	 ���� V. G)	�H< �M TCH#: 

N$1* V( �%8< bC9I NC��=* �C( �, �C* Q	�C*,M 
��* ��A

 V$D. TH#: R$��<S �AGO�( Q	�*,M �
 .K�C< J��*M �
 III YC	 ;

/�#(�* ?$n<�$* � � 
 � G	�� R$��<S(MS) "X�( YC_�. JGC<�*

��  "g$1* o!�O V( �%8< "<�$��Z� 6G* Y	 ,  T5�p.

J��*M �AJ+�Z �A;�C*+� "g$1* b<�	� + G)<�HA S2
i)��(

;]�%)). + b$8< �
 "g$1* / �$$q� c	�� +CVi)�(F%g)*

K�< �� G	�� �( I J+�Z ;B;YC	� b<@ +�.  G)<�HAWi)��(+

;d.�CO �� G	�� b<�	� +σ2
i)��(K�C< �� GC	�� �C( FC%g)* ;

II J+�Z+DG)<�HAMS + /��CA�(  ��$��Z� N! ,  /�
 �1<  

;T� �S2di)�(K�C< �� G	�� �( F%g)* III G)=C8A .J��C*M �CA �

J+�ZC;��C8)$9D	+ + "CD)$
 ��$��Z� c	�� G)<�HAbi)l(;

�$84� K�< V( V=8("*< �� �
 G)J��*M �AK�< �I�	 IIG<�$Z � �X.

J��*M �A+ "C��
 RC$��<S YC	 ,  /�C
 �1<  V. �� G	�� �

G<�$Z "* �e< �
  � L�Dg*)Tr*J+�ZA+C(a��GHI s2CP �C(

 "C* ��C-< �� GC	�� �( "H. t�%��  + J
�( N%<�* 
�9DHI GC)A


)��(;Q)	2CZ �
 J
�4=C�  � �C( V`$=< �
 V. kCA ��C*, � �C(

 G)=8$< c��)* �� G	�� + 
�9DHI)�.(

"C���( � �C( �+� ?	G)_ ?$001* kCA ��C*, + 
�C9DHI

GCC<
�. VCCu �  �� GCC	��)>;�+��.(jCC).)�(+�Q)	2CCZ �

kA ��*, �� GC	�� b<�C	� + v�� �(  � �� G	�� + 
�9DHI � �(


 
 � �X J
�4=�  
��* + Vu �  d.�O .�� GC	�� FC$4D� �+� ?	 

 Q)	2Z � �( 
�9DHI �(R$��<S �A�C�@�( 
�C9DHI �( � G	�� �

"* V=
�Z �e< �
 a�* �� �� G	�� + 
�9DHI �45 +
 �A +G<�O

N$1* + R$��<S �U  �� Q)	2Z + V=
�	 QA�. TC(�X + �� F$X
 �A

G<�O "(�	,�  .V<,+ �+� ?	  �
 + 
�C9DHI � �C( ��( �( ��A

 V=
�Z �e< �
 �� G	��"*
�O .kA?$)_ �C$D(�X �+� ?C	  �


 s2CP + 
�C9DHI s2P � �( W+
 + 6+  K�< J�%=O  �	
�0* ?$$#�


� 
 
�P+ �� G	�� .j).)�(M � �C)I VC(  � G	GP J��*M J��C*


�9DHIw�� G	��(YSi)W�< 
�H< �� �Z.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


%& +,-./ "������ ���	-�1 � '�2�#� ���� 0��� ��& …

�>� 

<$� ��xHA + J �Ex)�y(#� ��e)* V($C$�� ?C	� G�+ 
�CxDHI

���("��<S T(�0=* �U $1* + R$( ;N$��<S �C8 C$* RC$QE(G

 �4A �
  � �P	6�C� +
 /GC* V( ��-z 6G=#* F&�)* J�n=8

I �,"���( 
��*"GC<
 
 � �CX ., J
�4=C�  �C( G)=C8< �� �C3<M 

J��*M �A�� +	1* b<�$Cg"�C� ;�C*+�	q� cC$$1* / �$Cg";

� +	�� b<�	� G�* ;dz�CO C$n<�$NC! ,  { �C1<  /�C#(�* ?

CC��Z�$�CC� + ��	%� c$CC$��<S VCC� ;?CC$ cCCDh  �
 VCCz �CCP R

�+� �A��� ;��z�*	� G�L�Dg* ���2CZ GC<
 
 ��-<  �	Q)

�H<	G).

GCH1* J�O�� ��CxHA +)��(#� ��Ce)* VC( $C$�� ?C	� G�

��<S J
,�< 
�xDHI$� R$�
�� F&�)* �
 �P V=
�-$, ;��-z �

�A�=* ������	� G�� +	1* b<�$g"�� ;	q� c$$1* / �$g";

� b<@ +�z 	� + ;|	�� b<�	� G��C� ;dz�CO	C��Z� c$��

g!"�� �=* ��� G)_ +C	� G�
	GC<
�H< J
�4=C�  �Cn .�
 �C3<M

 W�H� ?=
�Z �e< �
 �( K�H`*�+� �A�2`�	V��C	� G�;C	|

��<S$�� � �)I V(  � R	��� G	��<S ?$G<
�H< �� 2Z R.

L�CE=<  + "���( �( J+dI V#:�g* ?	  ,  {GA ?C	@ �CA , 

Q)	2Z F	�&kA��*, N��=* V8	�0* ;�� G	�� + 
�9DHI � �(

 
�9DHI?	@ �ANC��� "(�E=<  ��+� �CA Q)	2CZ BCD=E* �

"* GO�( .�+� �AI "C���( 
��C* BCD=E* �/��C%  , GC< :�(


�C9DHI NC��=* v�C� �( N0
 Q)	2Z ?C	@ �CA .�(Q)	2CZ

 
�9DHI ?$n<�$* v�� �(?	@ �AJ+dI V(J��C*M �CA �� GC	�� �

J+�ZA.�(
�9DHI ?$n<�$* v�� �( Q)	2Z?	@ �AJ+dCI VC(

J��*M J+�CZ �� GC	�� ��CAC+D.�(J��C*M v�C� �( Q)	2CZ


�9DHIw� JGO 
�3)-$� �� G	�� j). N��)�.(

Q�� � '��� �&

V)$CO�� �+GC( �CP ?	@ �8$( QA+[� ?	  �
)6+GCP �(�


6�C� +
 �
 � �C9� V� �
 "

�^� T*�. ��A }�D( ~�& c:�X

 "CCI �,yyw��y� +y�w��yy J�n=CC8	  �
 /�CC0$01� ��CCA


2CC	 + ��34CC5  ;��(�CC-$< �,�+�CC-.)a�CC#HP lN$CC1* (�CC3P

 �	 ?	@ L�E=< ?	@ �AC9DHI �( "	 cC��)* �� GC	�� + VC< 
 
�

G)=
�Z � �X "���( 
��* .�CO�. ?$CO�* ,  W�CX�  �O�. � �(

GO J
�4=�  /dh ./�. �A �g��/�, bC� VC. 
�( '(�*�=*

 ,  �CO 
�( Q	�*,M ?$
�& ,  V$O�p {�plW�C`<  'C(�*�=*

GO ./�. �A 6�&>�M ��CI + �=*��/�
�C( �C=* ., bC�

)9	 /�%U  + �D���( ��*,M b<�C	� + "=! � cC.�* VC	2`� ;�CA

 ��CA TC*�I �
�C( "

�C^� ��
 �( V0g)* V� + 6�� +
 � �(

GO W�`<  kX� T*�I �
�( �(�U + ��9* + 6�� .?$n<�C$* V8	�0*

 ?C9< 
 �  V)* 
 G)_ ��*,M �+� V( V< 
 
�9DHI(DMRT) �


6�H=p  �g��>/�=α�
�Z W�`<  .J��*M �Ab<�	� + �� G	�� �

;�*+� "g$1* S2
i)��(+ b$C8< �
 "g$1* / �$$q� c	�� ;

;]�%)).CVi)�(;d.�CO �� G	�� b<�	� +σ2
i)��(c	�C� ;

;��8)$9D	+ + "D)$
 ��$��Z�bi)l({ �1<  /�#(�* ?$n<�$* ;

;TC� � + /��A�(  ��$��Z� N!, S2di)�(?$C$%� c	�C� + ;

v�=)$�R2
i)��(
�C9DHI J��*M +w;jC). �� GC	��YSi)�(

� �(R$��<S �AV%��1* "���( 
��* �GOG<.

V%CC��1* J�CC1<J��CC*M �CCA
�CC9DHI J��CC*M ,  �CC$h f�CC
 �w

�� G	��(YSi)� ��9HA + ?$: V:�0* �
)�l(�C�  JGCO �C.� .

kA ?$)_ 
�9DHI J��*M V%��1* J�1<w�� GC	��(YSi)VC:�0* �


j). )�(��  JGO J
 
 ~�O.

2Z BD=E* ��A��$#* V8	�0* � �(J��*M �( Q)	YSi?$n<�$* ;


�9DHI?	@ �A, Y	 �A v�� �( "(�E=<  ��+� �AQ)	2Z �

v��  �( bm� + ?$$#�LSD 6�H=p  �g� �
 JGO V%��1*>%

?$n<�$* ?$( V8	�0* �A)�	�+� �AQ)	2CZ BD=E* �(/��C5

�
�	��.

;
�9DHI N0
 v�� �( Q)	2Z �
 ?C	@ �CA ?	�=C-$( VC. "	

 V=O 
  � 
�9DHI?$n<�$* V8	�0* �
 +�
 ?C9< 
 ��C*,M �C( �CA

 GC<G	
�Z L�CE=<  G)=O 
 � �X J+�Z Y	 .v�C� �( Q)	2CZ �


 ;"Cg$1* / �$$q� c	�� �	 "g$1* b<�	� + J+dI V( 
�9DHI

@�( 
�9DHI)?$n<�$* ,  Q$( (/ �C$$q� c	�C� �C	 b<�C	� + +

?$	�� "g$1*)?$n<�$* ,  �=H. (
�( �e< G* .v�� �( Q)	2Z �
 

{ �C1<  /�#(�* ?$n<�$* + ��$��Z� c	�� J+dI V( 
�9DHI

 ��$C��Z� N! , )?$C$%� c	�C� �C	(c	�C� ;@�C( 
�C9DHI ;

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


���� �� � 	
��
����� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

�>� 

��	?(.N-� "��$ I5� �? +5� 	
�� ��& 

YC	 VC( YC	
2< ��$��Z�)/+�C4� WGCI "C)#* � 
 YC	 �C( (+

* ?$n<�$* �C$h + YC_�. ��$C��Z� NC! ,  { �C1<  /�C#(�

")#* � 
 )@�( ?$$%� c	�� �	 (GCO VC=
�Z �Ce< �
.��Ce)* VC(

V	2`� W�< ,  ;F$01� ?	  ���*M ��A ��A� 2
 EXCEL ;SAS +

JMP J
�4=� GO.

q�� � R-�4< 

V< 
 �9DHI � �( c.�* b<�	� + V	2`� �
)6+GP�(+ 6�� �U 

 ��9* �U ")#* � 
 <-;G?$( V. ���)#* � G( ?	  V. 6�C� �CA +

��9* ?$( {d=!  �A")#* � 
 
� GC< 
�CP+ �.kCA ?$C)_ ��CUM 

R$��<S T(�0=* ×R$��<S + 6�� ×��9*")#* � 
 <-G.

�U R$��<S �AGC5�
 Y	 6�H=p  �g� �
 ;"C)#* � 
 GCO .

kA ?$)_ 6�� V%<�P V� T(�0=* �U ×��9*×�g� �
 2$< R$��<S

Y	 6�H=p  G5�
")#* � 
 ��-< V. GO"*GA
 + W�X� ?	@ �A

+ F&�)* �
6�� �Ab9I � � 
 BD=E* �TH#:  /+�C4=* ��CA

G<
�( .�GH1* J�O Q	�*,M)��(/ �CU  
�CP+ ,  ".�Cp 2C$<

 T(�0=*")#* � 
 6��×��9*×� �C( R$��<S RC$��<S �CA �CP �

��  J
�( .� ��9HA + j). /�#:�g* �
)��(�+�>��<S RC$ 

Parents/Pedigree                                J�`O/��n	G�  R$��<S 

EH83-16 �

PINON/CANTUA �

M9878/CARDO//QUINA/3/PETUNIA 1 �

LINAZA-BAR/HIGO/4/CEDRO//MATNAN/EH165/3/MATICO/5/… �

PINON/3/CHAMICO/TOCTE//CONGONA �

JACI/7/PALLIDUM48//NORDIC/563.6.5/3/CEL-B/5107/4/11012.2/… �

CHAMICO/TOCTE//CONGONA/3/PETUNIA 1/4/PETUNIA 2 �

STIPA/3/CHAMICO/TOCTE//CONGONA/4/PENCO/CHEVRON-BAR �

PINON/3/CHAMICO/TOCTE//CONGONA �

ZIGZIG/5/MOLA/SHYRI//MORA/3/MINN DESC 2/4/LINO/6/PETUNIA 2 ��

RABANO/CHINIA//HIGO/3/ATACO/BERMEJO//HIGO/4/PETUNIA 1 ��

Alanda//Lignee 527/Arar/3/BF891M-653 ��

Alanda//Lignee 527/Arar/3/BF891M-653 ��

Alanda//Lignee 527/Arar/3/BF891M-653 ��

CHAMICO/TOCTE//CONGONA �>

CHAMICO/TOCTE//CONGONA �l

JAZMIN/MINN DESC 2//CALI92 ��

CERRAJA/3/AGAVE/BERMEJO//HIGO/4/DC-B/SEN �y

CONDOR-BAR/ALELI ��

EH84-3 ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


%& +,-./ "������ ���	-�1 � '�2�#� ���� 0��� ��& …

�>� 

��	?A.�<�' '�2�#� XH�� V<�-��� �-.�
)��42& �' N
(

ns          ;*+**:")#* �$h c$��� V( ")#* + � 
 6�H=p  ~�g� �
 � 
>+�G5�
 

R$��<S T(�0=* �U  2$< /��×�A Q	�*,M W�H� �
 N$1*")#* � 
 


�( .R$��<S T(�0=* �U  V. "<�*, G<
�. ��-< �&�! �3<M×N$1*

"CC)#* � 
  �( L�CCE=<  �CC�  "
�CC. "	�CC3)� VCC( 
�CC9DHI v�CC�

"H< GO�( .Q	�*,M �
 /d9-* ,  "9	 6�� + ��9* � � 
 ��A

 "(�	,�  "��� R$��<S �A��C9* �U  V. ��  ?	  "C* C< �� VC( G

?C	  + GCO�( �$q=* �n	
 6�� V( ":�� ,  �  Vepd* T(�X ��&

 VD$�+ V( THI")#* � 
 ��9* T(�0=* �U  �GO ×6+GCP �
 6��

+ V	2`� W�D#* b<�	� "*
�O)6+GP�.(

")#* � 
 6�� T(�0=* �U  �GO ×��9* ×?C	  GC	i* R$��<S

 Q)	2Z V. ��  cDg*R$��<S �Ac��)* �3)� 
�9DHI v�� �(

 "(�CC	,�  � �CC( 
�CC9DHI �� GCC	�� ;�M�CC( J+dCCI + J
�CC%<


�H<)performance(R$��<S �AW,@�� .

�C=< + Tp �*	
�CxDHI J��C*M V%C��1* �w��C	� G�(YSi) 

j)z)�(2Z +	Q)kA��*,  �C(��� + VC< 
 
�CxDHI C	� G��


6+GP ���
O��  JG .1C^� VC%�� V( t�(�* ��=�$JGCO �

 
�xDHI C	 �C%P 'CHP ,  6+GCP ?�* + 
�CxDHI VC%�� C$ � 2

1^�$��<S �A V%�� V( �%8< �$�C�  JGCO T5�p R. �C( C	 ?

V%��G)(� �� 
�xDHI C	 ��<S ;VCDp�* ?C$��HCO RJ�($�=C-	?

��<S + 
�xDHI$J��HO Ry�=Hz	GC<
�(  � 
  � 
�CxDHI ?.�


� + V( t�(�* ��=�	�� b<�	� G��� ;	� G��+� v�� �( W�X� 

dz�O)��(,�  
��*	(�"��& V( G<  V=
�Z � �X��C=Hz VCz	?

*$� + � 2	( b<�$1* ?$N( �CA C$�� �n<� C	 ��<S �M �
�C( � G C$ R

*"GO�( .� + �+� �
	��� b<	� G��� ;dz�O C	 �
�C( � G C	 |

��<SCC$( RCC$ �M 
�CCxDHI �
�CC( @�CC( �n<��CC8$< .�+� �
  �CC:

2Z	Q)kA��*,  �(��� + 
�xDHI	� G��� J��*M ;	� G�dz�CO

-E( � �)I V("��  V=
�Z � �X J
�4=�  
��* �+� Tz ,  .�


G#( ��=��	)#"�� / �H< V( t�(�* ��=�	� G��+� FC%& ;

j)z)�(
 GI yw+���� V($( c$�n<�")#* � 
 � + �
�( C	 b<�

1*$g"��<S$�g� �
 R��%h +$�"C)#* � 
 �M �
�C( �C�  .

 F%& �(	;��*,M ?R$��<S ��A ��+�y��	��� G	?R$��<S �A

G<
�( .�3<	a�= ��=� �
YSi �%P 'HP �(�
 GI  / �CH< ��=C�

��CC	� G�1CC^� VCC%�� +$CCO ��� J��CC*M ;
�CCxDHI JGCC	� G�+


�xDHI(YSi)  �(���<S �A$GO oE-* R.VC( �+� ?C	  �(

 cCC$���RCC$��<S �CCA ��y;��;�;��;��;��;��;��+��CC(

 ?$n<�$*l�/>L�E=<  ��=9A �
 ?�OG<G.

Q)	2Z �+�kA��*, jC). �� GC	�� + VC< 
 
�9DHI � �(

)�(QO�� �1� 2$<  � d.�O �+� "I�< V( � �X"*GA
  �	,

 b<�C	� + ��CHA j). �+� �
 J
�4=�  
��* �� G	�� b<�	� + 

/ �$$q� '%)*�
 ,M VP�
/�#(�* ?$n<�$*

6���n.s��/�>

��9*�ns>>/���

��9*×6����l/l� *

��g!���>l/�>

R$��<S��*l>/�

��9*×R$��<S�yn.s>�/�

6��×R$��<S��n.s��/�

6��×��9*×R$��<S�y**��/�

��g!���yy�/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


���� �� � 	
��
����� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

�>� 

��	?).'�2�#� "���� �B���� E@��� ̀���	-�1(YSi)%& +,-./ ���� ���	-�1 � '�2�#� ���� 0��� 

ns;;*+** :�
 � 
 ")#* + � 
 ")#* �$h c$��� V( ;6�H=p  �g�>+�G5�
 

VC=
�Z �Ce< �
 �* �� 
�9DHI �( j). �+� �
 V. ��  d.�O

"* 
�O .� ��9HA + "��41*)�(��$#* ,  J
�4=�  �( ;YSij).

)�(;��Q)CC� N	 �CO �
  � WGC)Z � GC	�� + 6�C^1*�� ?C	@

G<
�H< Q)	2Z T^
 ��3=<  "9-!.

J��*M �	�� �(�* JGO V%��1* �� G	�� ��A V( tR$��<S �CA �

�
 Q	�*,M 
��*6+GP �VgC� + VC( Q)	2CZ �	�=< V5d! +

�
 BD=E* ��A��$#*6+GP >��  JGO Vu �  .��C$#* v�C� �(

 �� GC	�� ?=
�Z �e< �
 �+G( 
�9DHI RC$��<S �CA cC$��� VC( ;

R$��<S �4A�;��;�y;��;��;�+��
�C9DHI ?$n<�$* �(

yl/>L�E=<  ��=9A �
 ?�OG<G .

�*+�)��( �(�:+ $� + ,  ��C( ?C	C1* �
 W�CX�  b<�$�CA N�

#� �3P BD=E*$$�� ?C	� G�
�Cz J
�4=C�  .�+� v�C�  �C(

� +	1* b<�$g"��<S ;�*+�$m"��	 � 
 VCz ��  � G�TX GCp

� +	1* b<�$g"GCO�( .C8< �
$]�%)<�Cz + b)�(��Ce)* VC(

#�$$�� ?	� G�R$��<S ��A �C� ,  /��	q� cC$$/ � ��C<S$m"

(C.Vi) n=CC8%HA �CC� GCC<
�z J
�4=CC� ":�CCHP "CC($* ?CC$n<�$?

� + + 
�xDHI	GC))z {�Cp  � �*+� N��� JGO Vu �  b<� .�C(

 v�� 	#* ?$��<S ��$m"��	�C� VCz ��  � G	q� cC$$ �M / �

GO�( �=Hz .2Z �
	� + J+dCI VC( 
�CxDHI v��  �( Q) C	 b<�

1*$g"(S2i) 	�C� �	q� cC$$1* / �$Cg"(C.Vi) )+
 VC_�A 

R$��<S(YSi)
(Y+S) 

/ �H<

�� G	�� 

(S) 

b<�	� +

�� G	�� 

(σ2
i)

JGO �$1^� V%��


�9DHI 

V%�� �$1^�

I
�9DH 

V%��


�9DHI 

?$n<�$*


�9DHI)��=9A/?�(

�yyw**��/��l��>abcdef>l/>
��wyw**��/�>�wlfgh>�/�
�>�w*��/���w��cdefgh��/�
���yw**l�/>�����a��/l
�lwyw**��/���w�gh��/�
���w*��/���w>fgh>>/�
���w*��/�l�w�fgh>�/�
��w�w*>�/���w�gh��/�
���w*��/�y�w�defghy�/�

����w*��/����w��cdefgh��/>
����yw*yy/��y���abcd��/>
�����w*y�/�����labcdel�/>
�����w*y�/��l��>abcdef>�/>
����n.s��/���w�h��/�
�>��w*��/���w�gh�y/�
�ll�w*��/����w��cdefgh�>/�
�����w*y�/������bcdefg�y/>
�y���n.s��/�����yabcy�/>
����w*�l/���wyefgh�l/�
�����w*�>/������ab��/l

�>/l��/>=?$n<�$*

LSD%5= y�/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


%& +,-./ "������ ���	-�1 � '�2�#� ���� 0��� ��& …

�>> 

��	?r."���� +&�s1 '��� ��& C

�<D ���	-�1 ��& 

ns ;*+**:")#* �$h c$��� V( ")#* + � 
 6�H=p  �g� �
 � 
>+�G5�
 

��	?e.3�45� ��& Q�� �� +,-./ R-�4< �9UZ 

?$n<�$*

�9DHI)��=9A/?�(

b<�	� +
"g$1*(S2

i)
/ �$$q� c	��

"g$1*(CVi)
c	��
��$��Z�(bi)

,  { �1< 
��$��Z�(S2di)

c	��
?$$%�(Ri2)

R$��<S 

>l/> �l/� >�/�� ns��/� **��/� ��/� �

>�/� �y/� ��/�� ns�>/� ns>�/� �y/� �

��/� ��/� ��/�� ns�l/� ns��/� y�/� �

��/l �y/� ��/�� nsy�/� ns�l/� �>/� �

��/� ��/� yl/�� ns��/� **��/� ��/� �

>>/� �>/� l�/�� ns�l/� nsl�/� �>/� �

>�/� ��/� ��/�y nsly/� ns�>/� y�/� �

��/� y�/� y>/�� ns��/� ns��/� yl/� �

y�/� �>/� �y/�� ns�l/� ns��/� y�/� �

��/> ��/� >�/�� nsy�/� ns>�/� ��/� ��

��/> ��/� >y/�� ns��/� **�l/� >�/� ��

l�/> ��/� ��/�� ns��/� *�l/� l�/� ��

>�/> ��/� ��/�> ns��/� ns��/� �l/� ��

��/� ��/� ��/�� ns��/� ns��/� �l/� �� 

�y/� �>/� �>/�> ns�l/� ns��/� y�/� �>

�l/� l�/� yl/�> ns��/� *l�/� ll/� �l

�y/> ��/� l�/�l ns�y/� ns��/� ��/� ��

y�/> >�/� ��/�� ns>�/� ns��/� y�/� �y

�l/� ��/� ��/�� ns��/� *�y/� ly/� ��

��/l >>/� ��/�� ns��/� ns��/� ��/� �� 

R$��<S "(�E=<  ��A 
��A R$��<S 
�9DHI ?$n<�$*

"(�E=< )��=9A/?�(
Q)	2Z ��$#* �+�

�� ;��;�y;��;�;��;� yl/>

�9DHI

)��=9A/?�(
�

�� ;�y ��/l "g$1* b<�	� + �	 "g$1* / �$$q� c	��+
�9DHI
(Yield + Si

2 or CVi)
�

�� ;��;�y y>/>
{ �1<  /�#(�* ?$n<�$* �	 ?$$%� c	��+c	��

��$��Z� +
�9DHI 
(Yield + bi + S2di or Ri

2)

�

�� ;��;�;��;�y;�;��;��;�� ��/> 
�9DHI J��*Mw�� G	�� 
(Yield- Stability statistic(YSi)

�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


���� �� � 	
��
����� � ����� ������ ��� /��� ��� ! /"��#$ %&'���' /()*) 

�>l 

|_�z J��*M �C�  ��� G	�� R$��<S ;GO�( ��(;RC$��<S ��CA �y+

��  � 
��� + @�( 
�xDHI	q� c$$� + + / �	1* b<�$g"�C�$	?

�� �45 �e< ,  + G<
�(	� G�� �)I V( V< 
 
�xDHI RC$��<S ��CA 

G<GO V=!�)O L�Dg*)*$n<�$��<S +
 
�xDHI ?$R��/l
�(.(

��$C��Z� c	�� J+dI V( 
�9DHI v�� �( Q)	2Z �
(bi)

1<  /�#(�* ?$n<�$* +��$C��Z� N! ,  { �(S2di)c	�C� �C	

?$%�(R2
i)R$��<S V���;�y+��
�C9DHI ?$n<�C$* �(y>/>

Q)	2Z ��=9A �
 ?�OG<G ./+�C4� WGI V( VP�� �( "C)#* � 
 

O$��Z� N! c$��R$��<S �A;"*� �� =<$VCHA VCz �
�Z V`

R$��<S �A � 
���Z,���*�HI")=8AG.( , $��<S ?$R�CA"	

O Vz$c
2<	V( |	;G)=O 
 |R$��<S ��CA J��HCO�;�;��;

�� ;��;��;�y+��* ,  ��@�C( 
�xDHI �( C$n<�$ � 
 TCz ?�

��Z,���*�HI"G<
�( L�Dg* .
�& , " VC( VCP�� �( C	?VCz

��Z� N! ,  { �1< $��RC$��<S ��CA ��;�y+��, �C=Hz

0($�� + V	%� c$$< �3<M ?$
�( @�( 2"*� �C� <M� �C)I VC(  � �C3

?	@ ��A ��	0D� L�Dg* 
�xDHI �( � G"
�H< .��	%� c$$�
 ?

-E( 'X +"q� , $$
�xDHI �
 
�P�* / �	��<S |C$VCz  � R

��-< ��  6G* �, �( �DI"*GA
 �C� V�<�)_ +	%� c$C$ ?

��$	� + �( ?	��Z� N! ,  { �1<  b<�$�
�CX 6G* GO�( @�( ��

5�� V($L�! BJ
 
 �A�%<<  �: + J
"H< ��#* G$(�! ��" �(�

E-�$�� o	� G�#X +"R$��<S �A
�O L�81*.

� ��9HA + "* �3()�(�(  � �E: �P R$��<S V� G)=8< �� ;

?$n<�C$* + YC	 6
�C#* "<�$��Z� c	�� ;@�( 
�9DHI ?=O 


 �C$h ��$C��Z� NC! ,  { �C1<  /�#(�* "C)#* � 
 YC_�. +

G)). Q)	2Z.

"4CC��	 + "CC)	+2X )y(� ��CC9HA + J �CCE9$< +)�y(, 

Q)	2Z �3P BD=E* ��A��$#*?	@ �CA �CP � GC	�� + �C��( �

G<
�H< J
�4=�  .��CA��$#* ,  TC5�p �	�C=< VC( VCP�� �C( �3<M

 �	 ?	@ Q)	2Z V( W GX  BD=E*?	@ �A;G<
�H< � G	�� + ���( �

J��O  �$A ":+ /+�4� 
�P+ WGI �	 
�P+ V( �  "C)#* � 
 ?$C(

G<
�9< BD=E* ��A��$#* ,  T5�p �	�=<.

��C3_ �CA �
 VC. �C�  �M �n<�	�H< "���( ?	  ,  T5�p �	�=<

 ;QA+[� ?	  �
 JGO J
�4=�  Q)	2Z ��$#*?	@ �AJ��HO ��y+

�� ?	@ �AL�CE=<  
��C* + G<GO V=!�)O � G	�� + 6�^1*�� �

G)=
�Z � �X .� G0* V( VP�� �(LSD(%5) JGO V%��1*)y�/�(V.

]�2CC( ]�2CC( TCC��4� ,  �CC�YCC_�. + ?	�CC� ?$n<�CC$* ?	�CC�


�9DHI)y�/�<l�/>w��/l(BCD=E* ��A��$#* ?$( "�+�4� ;J
�(

 K�X+ c$��� V. G)_�A ;�O G< 
�P+ Q)	2Z?	@ �A"(�CE=<  �


�( /+�4=* �+� ��3_ ?	  ,  "!�( �
.

� ��9HA + �45�()�(�$#* ,  ;�L�CE=<  �C3P BCD=E* ��A

G	�%$A /�� � G	�� + ���( ��AG	�%$A �	V< 
 � + G<
�. J
�4=� 

 V( VP�� �(LSD(%5) ��A��$#* ?$( "�+�4� ;G<
�H< V%��1* V.

G<
�9< �� 2Z Q)	2Z BD=E*.

��
4< ��
/ 

"* ��-< �	�=< V�<M �(�)( "* G)A
 GC$.�� VC. 
�CH< ��C3�  � ��

 V%C��1* �
 �� G	�� s2P �+��( �=-$(YSi�$CA ;C<�Z �$U�C� V

?	@ 
�9DHI N��=* �+��( "4)* �C�  V=CO �n< "(�E=<  ��A .


�9DHI J��*M ,  J
�4=�  V`$=< �
w�� G	��(YSi)�C	, T	@
 V(

"* @�C( 
�C9DHI �C( � GC	�� W�CX�  Q)	2Z + J
�( c��)* G< ��

?7Hg* 
�	�� /��5 ��:

�.�� G	�� s2P �( �=-$( G$.�� )V<,+ �
 
 Vg� + V( n)� ��A?$��.(

�.Q)	2ZkA��*, �� G	�� + 
�9DHI � �()TC(�0=* �CU GE ( �


oE-* ��$#* Y	)+ �$5�^! +
 �A W�h
  VC( �C�
 �
�+M


GI Y	.(

�.W+
 K�C< J�%=O  Y8	� �
�+M ?$	��)� GC	�� "m$��C<S "C)#	



�Z L�E=<  ":+ ;J
�%< (K�C< J�%=CO  ,  �C��+M ��C	, ��$8( V.

6+ )	�� "m$��<S ")#	

�n< Q)	2Z ":+ GO�( � G (�� .

t��,� '��� "'�84�� 

1. Bahrami, SH., M.R. Bihamta, M. Salari, M. Soluki, A. Yusefi and A.A. Vahabi 2009. Stability analysis of grain 
yield of barley cultivars. Iranian Journal of Crop Sciences 41(1): 197-204. (In Farsi). 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html


%& +,-./ "������ ���	-�1 � '�2�#� ���� 0��� ��& …

�>� 

2. Basafa, M. and M. Taherian 2008. Simultaneous selection for yield and stability in silage corn hybrids. Modern 
Genetics Journal 3(2): 47-54. (In Farsi). 

3. Becker, H. C. and J. Leon 1988. Stability analysis in plant breeding. Plant Breeding 101:1-23. 
4. Eberhart, S. A. and W.A. Russell 1996. Stability parameters for comparing varieties. Crop Science 6:36-40. 
5. Eskridge, K. M. 1990. Selection of stable cultivars using a safety-first rule. Crop Science 30:369-374. 
6. Finlary, K. W. and G.N. Wikinson. 1963. The analysis of adaptation in a plant breeding program. Australian Journal 

of Agricultural Research 14:742-754. 
7. Francis, T. R. and L.W. Kannenberg 1987. Yield stability studies in short season maize. I. A descriptive method for 

grouping genotypes. Canadian Journal of Plant Science 58:1029-1034. 
8. Ghazvini, B. and A. Yousefi 1999. Evaluation of adaptability and yield components of advanced barley lines in 

warm zones.  Iranian Journal of Crop Sciences 1: 29-41. (In  Farsi). 
9. Kang, M. S. 1993. Simultaneous selection for yield and stability in crop performance trials: Consequences for 

growers. Agronomy Journal 85: 754-757. 
10. Kang, M. S. and  H. N. Pham 1991. Simultaneous  selection for high yield and stable crop genotypes. Agronomy 

Journal 83: 161-165. 
11. Kang, M. S. and D.P. Gorman 1989. Genotype× environment interaction in maize. Agronomy Journal 81: 662-664. 
12. Kang, M. S., D.P. Gorman and H.N. Pham 1991. Application of a stability statistic to international maize yield 

trials. Theoretical and Applied Genetics 81: 162-165. 
13. Leon, J. 1986. Methods of simultaneous estimation of yield and yield staility. PP. 299-308. In: Biometrics in Plant 

Breeding Proceedings of the 6th Meeting EUCARPIA Section Biometrics in Plant Breeding, Birmingham, Uk. 
14. Lin,C. S. and M.R. Binns 1988. A method of analyzing cultivar× location × year experiments: A new stability 

parameter. Therretical and Applied Genetucs 76:425-430. 
15. Lin,C. S. and M. R. Binns 1991. Genetic properties of four types of stability parameter. Therretical and Applied 

Genetucs 82: 505-509. 
16. Lin,C. S.,  M.R. Binns and L. P. Lefkovitch 1986. Stability analysis: Where do we stand? Crop Science 26: 894-900. 
17. Mahmfoozi, S., A. Amin, M. Chaichi, S.SH. Jasemi, M. Nazeri, M.S. Abedi -Oskooie, G.  Aminzadeh and M. 

Rezaie 2009. Study on grain yield stability and adaptability of winter wheat genotypes using different stability 
indices under terminal drought stress conditions. Seed and Plant  Improvement Journal 25(1): 65-82. (In Farsi). 

18. Nikkhah, H. R., M. Yousefi, M. Mahlooji, M. Arazmjoo, Z. Ravari, M. Sharif Al-hosseini, M.E. Pazhomand and Y. 
Morovati. 2007. Selection of barley genotypes for temperate zones of Iran using stability statistics. Seed and Plant 
23(1): 1-13. 

19. Pinthus, M. J. 1973. Estimate of genotype value: A personal method. Euphytica 22: 121- 123 
20. Roemer, T. 1917. Sin die ertragsreichen sorten ertragssichers? Mitt. DLG 32:87-89.  
21. Shah Mohammai, M., H. Dehghani and M. Yousefi. 2005. Stability analysis of barley genotypes for cold zones in 

Iran. Agricultural and Natural Resources Sciences and Technology 9(1):143-154. (In Farsi). 
22. Shahmohammadi, M. 2004. Analysis of genotyoe× environment interaction in barley genotyoes using AMMI 

method and comparison with other methods. MSc. Plant Breeding Dissertation, Tarbiat Modars University,
132pp.(In Farsi). 

23. Shukla, G. K. 1972. Some statistical aspects of partitioning genotype environmental components of variability. 
Heredity 29:237-245. 

24. Wricke, G. 1962. Uber eine methods zur erfassung der okologischen streubeite in feld versuchen. Pflanzenzuecht 
47:92-96. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

2.
21

.7
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

02
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1393.4.12.21.7
https://jcpp.iut.ac.ir/article-1-2157-en.html
http://www.tcpdf.org

