
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

��� 

�()"� *�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6 

7 	� *"�	8 � ,8�� ��018 ,� 


�	-�� �	
91�:;�	�0 ��<":��	��"1� ���=>�?

�/�2@ 

3" �+ ,��!� A6�)# 
0,5	��+ B1� �0 �+	=-�0 	�C1� 	6D��� E5	F �+ �/ +1G 
H."0 �+ ;�01H28 �	H�@ 	H� ��+	HI8 J�	� 
	6 �	K-

 �	KL	� �+ �F0� �01�  �	K��0+ 
���	�� �/2��0+ �8	M�M<8;�()"� *"�	H8 ,� ,� A
�0� �+ �01�  �F� ,�	-.�� �/
( +12��� � / � 
	6

 7�1( �01F ���1� +��� ,8�� ��018 �	�@ � 7 	� .*"�	8 	6
7 	� )$P;�	�Q$P;�RQ$P
+(0�C1� 	6� ��T0 
��01H8 �	�@)$PU ;

VPU ;%PU ;WPU��1� 1-� �+ ,8�� (0�C1� 	6
��1� �� J�2�8 /�+0+.,� +0+ �	�� X"	-� ;+�� �01�6 ,�0+ +12��� A6	� 	� 
1�GY8 7 	� 

�,7 	� *"�	8 �+ ,�0+ +12��� ,� 
�<�$P
+��� ,��
�� �0 1-�� 
�0+*"�	8 	67 	� 
$P� �	�Q $P+�� �RQ .�,1�GYH8 	H� ;��Z�

 ��� J901� 7 	� �+ ,8�� 
,8�� � /  
1[� 
1-��� 7�1� 	� 	6 0� +�G / � ���+ 	6�"1� 18/�/�	�� �	"	# ,� .\G	H  C01H��]8 /���

 ,8�� 3�G ��� � ^1� _`� ;7�1( �01F ��"	��Q 
	6�	��8 1�aY8 7<8 !�� 	6 ��� ,�
;18+	"� 7 	� ��018 � 18+�� 7 	� *"�	8 �+ ,�

 � ,���� 16 �+ 
1-��� ^1� _`� \G	  
�0+17�+ ,�/�Q .;7H�	" A6	H� ,H��!� _`� /90� �+ ���	� ,F	� +0/�8 7 	� �+ 1�GY8 	�

��018 �+ ,@1( ,F	� +0/�8 18+	"� 
	6 /�5�8 _`� /90� �+ 
1-��� / ;�5�,>
# 1�� � ^1� ,�91� �+ ,F	� +0/�8 �+ 
18/"/  A6	� 	6

 ��018 b"0 �+ ��1�1-� �+ /"+1( �/6	�� 	6 ./��� ���1� ��018 �+ ,� +0+ �	�� JI� ��� �+ ��	.G	  3�G ��� C01��]8 � 18+	H"� 
	6

 A�	8 1-��� 7�	"�+ � 18+�� � �# b��� 	� c	�8�0 �+ d�e�� b"0 ,� ;/  /�5�8 
1-��� f�G ��� ;18+�� 7 	� *"�	8 +�� 
!�"	# .�+

<� 	� ,�	�� �"0�6 � gQ h�	
� 
01� 1e	9 A6�)# X"	-� i	�0 1� ;d��>��� 0� ,�	-.�� �/
( ;A6�)# b"0 
01L0 J�0�jH( 
01H� �0�8

 ��018 	� � �	��RQ ,��� 	8 ;���F J�	F +12��� /�5�8 � +�G ��� � / � J901� g��`�VPU+1� 7�� ��1�1-� �+ ,8�� .

�40� 
	6 
/��� :,�	-.�� �/
( ;f�G ��� ;^1� _`� \G	  ;,8�� ��018 ;7 	� *"�	8 

�.��� 	
��
� ����
��� �����
� �������� �����
� ���
�� �� !
 � ���
 "!�#���� $
�! �% 

&.�� !
 �
��� �����
� �������� �����
� �"!�#� '�( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             1 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

��� 

,�/M� 

���)� �
 	#�)
 ���* !
 �
 "+,- ��.�%� �"/��0�� ��.�%� �#��1 �.

 
 	�)� 21�� "�
�� 3%451 �/�/�1 �	�6�+1� �+!�#1 � 78%1

 
 ����	9�+#: ���40� ;/
<=
 >��1
 ��?
 	#�)
 @�
�� �
 78%1

 ��
� �%A�)��.(�
�
 	D5#1 �. ���!� "
�/ 	+#�)
 ���40� 	
 �

	+� ��
� �%+A� 6�+E1 �+��� >�1� F/ G/
�+� G+!%� � 3- 


%./"��
%H� ����� � I
 >�%
 @.
�= ��?
 � �+J� ��%1 @8� �

�
�
 20 K1 >�1� � L�=- M%�� ���0�
 6��E� ��. "1�%+�)�.(

	+� �+!
 "��1� ���� 6��E� �	#�)
 ���� N/��� 6��E� �
 O�. 

"5�K1 21
%� 	�%0�1 @��+P >- �� ���� �"+�� 	+�
%A �
�+
 

Q�)� ��D
 � �
�D !
 �>�� <R! +
 ��+��
 �!�#1 �.�?
 	�%+K�

 "�
�� ���: 	�6�01 �P �� �� �.G/
�+� �� �+�� �
 	+4P�1

 ��%+(�
 �
 � ���: �
�8 "
%451 �+
 �%+0� 2+P
�1 �
 F+/ �+. 

���
 ��� 3�# A
 "5�K1 ���I1�� G/
��)&������.(

�+
%H� �/���+K1 �+
 	+� "DH�+#1 �� �9��#. ��� ����

 � ��+� '�+( �+
%H� 7/�! 	�4S� T��
 ��# I. 	A
%1 '�(

 	A
%1 �
%H� �%R0� �
 ���: ���)
 ��� �!
 6�01 �%+�)&�(�

@. 6�#U ��� ��� 9��#. "1 T��
 �%� ��+�: "/�1�+! ��+�� 	�

 � ��� 7=� ����� ���: ���� 	8�+! 	+
 >� I1� �(
�
 �� 	+� 	+


 	
%��%(�Q�0 P
 �1�! ��!- "+:�� "+1 ;/
<+=
 
� �+.�)&�

���.(
	��V����� ���9��#. 	+�#W �
�E� ��/��
 �
 ��+. �� 

	�#W 6/
 	� ��!
 �
�0. 	�%
 T��
 � ���� �
�8� ��/��/ �
 �.

 3- 	�4S� �X�#� �"/
?Y "�
�� ���: �!
 6�01 � ��� '�( 

2�++� ��++E
 2++P
�1 �� 
� �%++R0� �++
 �	++�
� ��++�40� ��++�:

7
�#1)Resources(����! 	A
%1 .

��(Z� ���/� �%! �
 �+��� �� >%+U "41
%+� 	+
 �+#
 	+� 

���+I1�� G/
�+� �
 ��%(�
 �/ "4R8 Q%[K1 ��
��
 �� ��(Z�

3- ����� �!�#1 >�1� �� "/
%. "1 \� ��.�<�� ���
 �R! 

"1 "]�
%� 	� ���: 	
 ��#1 "1 ���40� ;.�� �%�)�(.�D
 �

� �1�! L�� ��1�! 	
 ���:��! �#��1 "41
%� 	
 	�� I1� 9�#:

 �W ��1�/6�
 6�<�/�W � ��)
 �� ;
�� >
<�1 QV( �� %0� � ��� 

	�#W ��
� "� I
 �. )&^.("+1 
� 2+1
%� 6/
 ����+P �+� >
%+�

 G!%��/�/�1 	��<1 ��� Q� #� .�
21
%� 6�
 " /�/�+1 2+
�8 

�/�� Q� #�@)1 6/��21�� ���
 ���� N/��� �)��&^.("H ��

<�/�W G�+K1 ��+1� 6����+�1 "�/��+� ;.�+� >� I1� �
� 

 �

>�+� 9��D1 �#/
�= _<���
 T��
)Hardening(��+�: "�/��+� 

"1 �1��D1 �
�
 	� ��%� �+

�
 �� 
�+#RS/ � �1�+! ����+] >

�!
 )����.(

�Z���� �� ��( "1;.�� �R! ��
%� L�1 >�1�9�` �
�
 

	�#W %0� � ��� 	4R#! "=���� �
�E� ��,%� T��
 �%( 	� ��� �.

 F/ 	
 Q%[P �
�
 a5! �P
� �� ���40� 3%451 "+1 ����+:

 b1 T��
 ���/� ��c �"=�H �
 	�%
 %0� �%� @/d� �K� �. ��.

 1 ��+.��� Q%+H � "/�1� L�%+X "���+*  ��+�:)��(	4+X�= �

e�
 �� �%)f 6�
 "��1� ",
% 1)Phyllochron(;.�+� �+)�- ��

	 =�/)�(�e�
 �.FU%� �"1 ��,%� ��� �##�)��(�6/
�
�+#
 �

;.�+� "RI� >
�RA �
�
 a5! �P
� �� 	�%
 �� ��
 �
�E� 	


	�#W �
�E� �!
 ���� �.)&�.(��V� 	
9�+#: >��+� ��� �/� �


�+.
%( �
�0. a5! �P
� �� 	 =�/ �
�D !
 	�%
 �
�E� ;.�� �

�%
)�g.(	+�%
 >�+� <R+! ���� >�� O��[1 >
�+#RS/ �+
 �+.

)���(@. >- �8�E 1 ��+
 	+�
� >���W ���� >�� >�1� �
%+.

 �� 9�: �+!
 Q%[K1 ;.�� 2/`� �
 ��)
 .�+��� �� ��(Z+�

 ���� ;.�� T��
 9�#: "�/�� ��� )�(� >�[D� �� e�
 �
�E

 �� �/�)� ;.�� e�
 a5!"1�%�)h.(>
���0. � "K =)g(

�
 �+��� �� ��(Z+� �
 
� ��� @8� 9�#: 	�
� ���40� ;.���h

�� �)1�h�+���� _�
<: i%!�/ 	D5#1 �� >�
- .��Q�+P 6�+�

 G/
�+� "+jE
 �� ��+k40� �+
 �+��c N/��+� �l
 �!
 6k01

"#E1 ����� �
�.Q�+m1 >
%+#� 	
"=�+� >
��+�0. � ��
�)n(��

	4+X�= �
 ���� N/��� ��)U �l
 "!��
�h%+A ��� �+
 ���� 

)Hordeum vulgare L. ( �+
 ���� N/��� �l
 	� ����� ��.��1

"#E1 Q%=�� 	D5#1 �� �%A ���40� �%R� �
�.

	+#�)
 �+�,%� �� �lo+1 2+1
%� �
 9�+#: 	+�%
 3%451 @�
��

"1 ���
)&&.(
 9�#: �#U �. 	2�,� 	+�#W ��X�( 6 �
� "+���

O�5E�
 �+!
�
� 	�%
 @�
�� �J� �
 "R!�#1 ��/?W)����g(	+
 �

	
��1 	�
� ���40� �	�%
 @�
�� �
 "E�!� ����K1 �� 	� �%K�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

��h 

�%
 �.
%()�p.("����. � "��%�)��(�� 	+� �+���� _�
<:

 ;/�1�- F/h�� 	+�
� ��+�40� �� ��
� "+#E1 OV +(
 �	,�! 

>
<�1 �?
 ��.&hpq�pp �� 	� ���� ��.��1 �� �. �� 9�:%4�� 

�� "/%+A 	=�+X �+A%1 ��+ 0� �?
 �
 ���* !
 "5/
�� 6�#U

 �/��: �.
%( �?
 O�[1 .",� �+k�
 � 2+!�. ��+D �
 	
 )&&(

�1 	�
� ���40� �:
 ���
� �%+A� "
%+451 	�%
 @�
�� ����
 �J�

 "1 2X�P 	�
� ���40� �m�
�P �>- �� 	��%� .	+� "��%+X �� 

���* +!
 "
%+451 %+K� 	
 ��,%� 2�I�� W �
 ����
 @� 	�%
 @�
��

���� 
 �< #!% = �
%1 �	6/
 ��A �+�,%� O�+[1 	+
 	� 	+�
� 

"1 ���: r*#� �/ "�/�� ��� O�X ��#!�
 ��%�)h.(

e�++
 a5++! s(�++� )LAI()Leaf Area Index(;++D� 

��0� ".�+�: �
��
 	/�! r*#� � < #!% = >
<�1 �� �
)Canopy(

��
�)^.(�%H 	
�
�+
 	+� ��+!� "
�+/ < #+!% = �m�
�+P 	+
 

s,�(���
� �%A� "
%451 e�
 a5! s(�� )��.(��+�D� 	


<�
�
)�^(@+. �".�+�: %+0� 	�,�
 2P
�1 �� �< #+!% = "� +I


	/�! ��!
 � ��
 e�
 ��� �
 �
��
",� %+0� "/�+)� 2+P
�1 �� 

��+�: �
�+�
 	/�+! < #+!% = �� 	� "���*� ����: ��.�+�1 "+�
�� 

"1 �
%+1 �
�
 �]�D� >
<�1 �� L��*� 2�,� 	
 �!
 6�01 ��%�

���
 �����W)�[D1 ��
��
 .(

_%P � Q%P �� 9�#: e�
 a5! s(�� ".� 2: ;/
<=
 

"1 �
�/)�^(�� �%+� L�+� �e�+
 a5+! s(�+� ;/
<=
 �
 �

	/�! 6�/�W F+�( >�� �� "+�/
<=
 �+)#� 	+� � ��+� @+� �
��


e�
 �W ��.�/�+� �.
%S� ��.��1 "#)&��t�&p(6+/
 	+�4
 �

e�
 �.
 
� �%( >�� 	�+)�- �� �%+A%1 �
%1 >�� �/%W �
 u/���

"1 � ��
� �!� �
 ����1)�p.(

�]�P ;.�vW O�. �
 "!��
 ":v/� � F+/d%,%/<�= ��+.

 	
 N!�W �� �
��� @8� 	�� I1� 9�#: 	�
� ���40�N/��� �+. w+4 S1 �

@�
�� � ���� 1 ��. 	�%
 L��* �/��: 
�A
 � "P
�H�!
 �.

l�� � +0�� 	6

� Q�! �� �� ;/�1�-
�"+�t�q��tp�t&q��t���� +I/
 �� 

�+
 ��+�A�
 �� 7+8
� �
��� �����
� ������ �����
� "��D�DK� 

"/�++�=
�xA Q%++Hh&	++A�� ��ny�++� � "8�++� 	++D�8� 

"/��=
�xA&^� 	A�� hpM�+*��
 � ",�0� 	D�8� �t�p �+ 1 �


�+/��: 
�+A
 �+/�� a5! .	+D5#1 "+!�#�
%. L�+�VH
 "+(�


 >
<+�1 � "R+I� �+
%H� ��+1� 	#�0� � 	#���
 	40A �
 "�/�1�-

 Q��A �� ":����
���� 	z
�
 �!
 ." 4�+! 	��<1 '�( �=�


1 � "!�6�����pH  >-g&/g�%
 .L�%X 	
 ;/�1�-L�� �.�

'%4
 |�H �,�8 �� ��� ��( "=��[� 21�� ��. �
��� ��)U �


 
�A
��.�+��� N/��� 	! 21�� "4X
 L�� �.)�h>�+
- �h

� �}-�h��(�L�� �.@�
�+� 21�� "��= ���+.�hp�&hp �

�hp ��hp7
�1 � 1 �� 	�%
 9�#:	�� I1� �%
 �
��� @8� ��.

� "5( L�%X 	
 ���� _�� L�%+X �+!� �+
 �+���

�=�:.+� "+��= L�� �. �21�&4+X�= 	+
 �+��� G+( 	��

" ��! Q%H � � 1�<R+! �
 r+W 	+�%
 @�
�� |%5! 	� �%
 � 1 

	�%
 >�� 	+4P�1 �� �+.��ZGS=)�^(>��+� F+#� $+/�H �


	�%
 �/��: 2X�P "=�]
 ��. .2K1 6�1�-2R8 Q�! �� ;/�1�

 �%++
 ;++/- L�%++X 	++
���Q�
 6.-��++: �++
 Q�++! �++. <�/�++W

>
��:�
 � @S� �
� �� ��� FI/� r~!.�+[1 >
<+�1 �%+� O

21���pp
 �� �. �� 9%��%1- L�*I= 9�:%4�� 	� 	+/�W L�%X

&pp ���
 9�:%4�� )��( >%1�- ��!
�
 (�
%� 	! "H 	�)�+


 ���I1 �/��D1 (	�#W ����� 9��#. �� 	�
� >���W M��� � "��

)�
 �E
 ".� 2: (O�[1 �+� .�+�� 2+[= Q%+H �� ����+�
- 

L�� �.L�%X 	
 �(
%� F/ ���* !
 �
 ��� 9���
 >%*�! �
 .


	w4� Q� #� �%J#1 %� ;�*4� �
 e�
 6)W ��. ��.q�%=q��

":�
 	! 	4P�1 ���/��: ���* !
 .

��� 2[= Q%H �� 	�%
 �.�	��<1 �� n��
��
 	�%0� �
%� 

�=�: L�%X "R/�S� .	�%0� �. �� ��
��
h�
 	�%
 G(��+. 

9�� 6�=�H �
 � �+�
��
 L�� �. 	+I�� �� �+� ��+."�%4/ 	+
 

2D #1 ����/�1�-"1�/��:.	+�%
 e�+
 a5+! �
 ���* +!
 �+
 �+.

��
��
 ��� !� e�
 a5! ���:)Q�1∆T Device(� �+� 6�+�E�

 	�%
 F�( >�� �.�. �	�%0� 	+�%
 6 �
?: �
 rW ��
��
 �+.

 ��1� �� >�- �� ºCgh 
L�1 	�tE� ���! ��/��: 6�.�+. �� 

40A �
 ���/� L�*X ��
��
 	�%0�	�#W 2� �
�E� 	��,%� ��. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

��n 

��/L$.�	� �� A"	��Q ,M`
� ��	
 0�6 C	�Z�0 �G1� 
	6$%&U 	8 $%&V 

Q�! 

"�
�� 
�1� 	#���
 

(ºC) 
�1� 	#�0� 

(ºC) 
�1� 6�����1 

(ºC) 

"RI� �
%H� 

(%) 

":����
 

)"4�1 � 1(

t�q��tp ^&/&p��/�p�/���p/�gnp& 

t&q��t� ^�/&pp�/���/�&^&/h��pp 

2P
�1 6��E� � 	�%
 �. �� 	�#W �
�E� 6�����1 �	�%0� �. �� ���

	�%
 ��� r�
�+/� �+� �
 ���* +!
 �
 �.)Zadoks decimal code(

)�p("1 6��E� �/��: .9�0� �� >��!� �4P�1L�� �.@+. >�+1�

 ��%R� �%H 	
�9%+! 	+ *. �+� 9�� 	 *. 6�
 ":��!� N/��� 	c

�%
 L��* 1 ��1���)��AQ&(	�%
 "/�)� ��
��
 ",� 	 *. �� �.

 7
�1� 1 F/ �P�I1 �
 ��1��� 9%! L�� �. G!� �
 �
 w� �


 	�%
 >��� � 	+�
� ��+�40� � �+=�: 9�+��
 '�+( a5+! �
 �.

��
��
 >- �
<A
 �� ���:.

��
� r��/�
� 	/<�� �
<+=
 9�+� �
 ���* !
 �
 �.MSTAT-C 

�� 9���
 .�� u/� � 2�4K� � 	/<�� �� ��
� 	� ���
%1 �� ��+. 

>��1 ��# �
� �.�R� @. �
 Q�! 6+/
 �+�Y �� � �+� 9���
 ���: 

L�%X)e�
 a5! s(�� L
���x� ���� "!��
 �#��1 (u/�+ �

 ;/�1�- Q�! �� L�%X 	
 �+/��: "+!��
 	��:
�A .��%+1 ��

 >%+1�- 9�+��
 �
 r+W 	�
� ���40�  (
%+� F+/ r��+/�
� "�+. 

)�4���
 >%1�- (�+� sS+�1 �> (
%+� F+/ r��+/�
� "��+.

 �� 9���
 ���1 	/<�� .6�����1 	I/�D1 >%+1�- �
 ���* +!
 �
 �.

 6��
� �� 9���
 �
<+=
 9�+� �.�
�%0� @!� �
�
 �Excel ��%+1 

�=�: �
�8 ���* !
.

X"	-�m<� �

^1� _`� \G	  C01��]8 /���)LAI(

�� �� 	+�%
 @�
�� ��lZ� �K� e�
 a5! s(�� L
���x� �%K�

 2�� �� ;/�1�- Q�! ��.��&�+!
 ��� ��
� >��� .�+. ��

 @�
�� ��� 2[= �
� 

 �
 Q�! �� a5+! �
�
� 	+�%
 � 0� ��.

 FU%� e�
 @�
�+� �
 	I/�D1 �� ��� ����+/� ��+.)�hp��hp 


�1� 1 �� 	�%
7(���%
 .@.6�#U @�
�+� �� �	+�%
 ����+/� ��+.

 � e�
 a5! s(�� �m�
�P 	
 ����� >�.��:����! .>
%+#� 	


;/�1�- Q�
 Q�! �� �Q�m1)t�q��tp(@�
�+� �� ��hp�� 	+�%
 


�1� 17�� e�
 a5! s(�� �&h��)R/��
 )&��
 rW 	 *. 

���� (@�
�+� �� 	+� ",�P �� ���!� �%( 	#���
 	
�hp	+�%
 


�1� 1 ��7��+1�
��( Q�
 �� e�+
 a5! s(�� �m�
�P )&t

���� �
 rW 	 *. (�� 2X�P .	+
 �+,�P 6/
 <�� 9�� Q�! ��

 �� e�+
 a5+! s(�+� �m�
�+P � �%+
 ��.��1 2
�8 |%]�

@�
�++� ��++.�hp��hp++
�1 �++ 1 �� 	++�%
 7�� �++���� 	++
 ��

� ��)R/��
t�
��( �!� 	
�1- )2����.��&.(�+
 ��V� 

���� Q%+H �e�
 a5! s(�� �m�
�P �
�D1 s(�+� 	+� �


 �
�
� <�� ��!
 �m�
�P e�
 a5! "+1 �+�0.
 �+��
)�(	+� �

@�
�+� �� ���� 6/
 Q%H ��+.&hp��hp+
�1� 1 �� 	+�%
 7+
 �	

�%
 � ��
 �;/�1�- 9�� Q�!�� �v/�)2��&.(

;/
<=
7/�! ��3?+A ;/
<+=
 �R+! e�
 a5! s(�� 

"1 ���: ":��� 	�,�
 2P
�1 �� ����%( �<�/�W ;
�� �%+�)�(�


��
 	/�! >�� 	 I
 �
 2R8 �e�
 a5! s(�� ���+/� ��lZ+� ��

"++�
�� ��++�: �++�� ���++! �++
)CGR()Crop Growth Rate(

��
�)��.(��%+� 	 +I
 �+���� ".��: �
��
 	/�! 	U�. �6/
�
�#


 �%
 �.
%(� ��
 " =�/�� ;
�� .�+,���� � u/���+W)�p(_�
<+:

 e�+
 a5+! s(�� >
<�1 @. �	�%
 @�
�� ;/
<=
 �
 	� �����

 ;/
<=
 @. � �=�/�!� "
�/ 	
 e�+
 a5+! s(�+� �m�
�P 

�/��: "40� ����� .@�
�� 6/� ��
 �� �>��- ;.�vW ��)�ptg 

� 1 �� 	�%
 7
�1 (�
 �E
 >�.��:�p@�
�+� 6/�+ 0� �� � �	+ *. 

)�/�7
�1� 1 �� 	�%
 (�
 �E
�ga5! s(�� �m�
�P 	
 	 *. 

����!� e�
 .@.6�#U @�
�+� �� >��- ;.�vW �� �����+/� ��+.

��� �	�%
+.�� �+(�� ;+5! s+��� 2[= ��) �
 �� e�
 a

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

��g 

��/LV.J( ;�6+ ,��
� J901� ,� �/��� �	�� *"�	8 E.91� 3"4�5�"!�� �/��� � �6+)��T0 +0/�0 (�

7 	� �0 n# ���)!-�01# JG0+ +0/�0 (�+*"�	8 7 	� o�-p� 
	6 

���� N/��� ".� 	4R#! 2:".� >��!� F/d%,%/<�= 

�h>�
- &��)R/��
 )�ng(����)R/��
 )�gt(�p��� )&�g(

�h�}- ����)R/��
 )��t(&p��)R/��
 )�hh(�g��� )&��(

�h��&���)R/��
 )��p(����)R/��
 )��n(&p��� )�tg(

J2 $.��018 �+ ^1� _`� \G	  C01��]8 /��� �	� �01�  �F� �/
( 7 	� o�-p� 
	6&$q$%&U 

7/�! ���%
 )�p(;.�+� � �+
�8� ;/
<+=
 	+
 
� �+1
 6/
 	�

 6�+
 �
 � >�+� 6I1 ���! ;/
<=
 	�� � �� � ;
�� �=�/��

 6 =�e�
 �.��
� �RI� ��
 .�=
 <�� �]�P ;.�vW ��7/�! �+� 

@�
�+� �� e�
 a5! s(���hp�� �+. �� 7+
�1� 1 �� 	+�%
 

�%
 �%)�1 ;/�1�- Q�!)2�� ��.��&.(

�
 ���� N/��� �l
 �� e�+
 a5+! s(�+� L
���x� ����

2�� ��.������ ��
� >��� �+!
 .2+[= �
�+ 

 �� 	+U�:


 Q�
 ���� N/��� ��0�� ����)�h>�+
- (a5+! s(�+� �
�
�

 9%! ���� N/��� ��0�� � � ��
 e�
)�h��(s(�+� �
�
�

 ��%
 �� 0� e�
 a5!6/
�
�#
 	� e�
 a5! s(�� �m�
�P �

��+)U ��
��+
 	�%0� �� 9)&h�+�)R/��
 (�� ��+/��: 2+X�P

 9�� ���� N/��� ��0��)�h�}- (��0�� 	�D
 �
 � �%+
 � +��
 �+.

 9�
�+� �+��� N/��+� 6+/
 �� �+�� 2[= ��) �
 �� ����
 6/


 ��
�)2���.(s(�+� 6/�+ 0� �
�
� 9%+! �+��� N/��+�

 
 �e�
 a5! 	�+��� 6+/
 ��R/�D� � �%
 ��� 2[= 2/
�
 �� �v/�

 [= >�/�W �� �=�/ 	1
�
 ��� 2)2����.���.(	+A%� �+,�A

 9%+! ���� N/��� �� e�
 a5! s(�� >�%
 � 0� �	� �!


 �/��: ��0�� 6/
 �� 	�
� ���40� ;.�� 	
 ��#1)2���p.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

��t 

J2 V.��018 �+ ^1� _`� \G	  C01��]8 /��� �	� �01�  �F� �/
( 7 	� o�-p� 
	6&$q$%&U 

J2 %.��� �+ ^1� _`� \G	  C01��]8 /*"�	8 �	� �01�  �F� �/
( 7 	� o�-p� 
	6&$q$%&U 

3�G ��� C01��]8 

�� a5+! �+P
� �� F�( >�� L
���x� ���� �
 	�%
 @�
�� �l


 2�� �� ;/�1�- Q�! �� ��.h�n�+!
 ��+� ��
� >��� .�+


 	�%
 F�( >�� �	�%
 @�
�� ;/
<=
 �+ 1 �� �. � ��+R/�D� 7+
�1 �

@�
�� �
�
 OV (
 6/
 � �%
 � ��
 ��� 2P
�1 9�0� ��.�hp

��hp�%
 ���
 �V1�� 7
�1� 1 �� 	�%
 .�+#.- ��+.��0�� 	�4� ��

 �
 �+1
 ��%+
 �+#� �+�� 2[= �
� 

 �� F�( >�� ;/
<=
&h

R/��
+��))(
�
+�/
�
 � 6 =� OVY+	4R#! �%)f 2(;/
<=
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

��^ 

J2 W.\G	  C01��]8 /��� �+ ^1� _`�*"�	8 �	� �01�  �F� �/
( 7 	� o�-p� 
	6&Vq$%&$ 

J2 P.C01��]8 /���3�G ��� �+ ��018 �	� �01�  �F� �/
( 7 	� o�-p� 
	6$%&Uq&$

�+� ��.��1 ;/�1�- Q�! �� �. �� F�( >�� �� "E/�! .��

��� 2[= �(
�
)�
 �E
 "+.� 2: (>�� �+.��0�� 	+�4� �� <+��

 	�%
 F�( �� "�
�+#U �+��x� � ��!� �%( �
�D1 �m�
�P 	
 �.

 �/���� ��.��1 F�( >�� ����)2�� ��.h�n.(

;.�+� 	+�%
 F+� F�( >�� �	�%
 @�
�� ;/
<=
 �
 	U�:

1+"��
�/",� �( >�� +P
� �� F+5! �+/� a+"1 �� �%+�)&�

��p.(+(�� ;/
<+=
 �+
 	+�%
 @�
�� ;/
<=
++5! s+e�+
 a

T+��
 =
+� ;/
<�( >�+�"1�%� .!�,����++0. � >%+>
���

)�g(>�+�
 ���� +=
 �+
 	+� �++/
<++�
�� ;++�%
 @++0� �	+���4

�
+F/d%,%X 	
+L�%(+=
 "5+1 ;/
<+"�
�/ .���� 6/
 	
+��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�hp 

J2 r.C01��]8 /���3�G ��� �+ ��018 �	� �01�  �F� �/
( 7 	� o�-p� 
	6$%&$q&V

�%H 	
@�
�� Q%0E1 ��. �
 �+�� 2+[= Q%+H �� 	+�%
 ����/� 

�#��
 "1 �
��%(�
 a5! �P
� �� �� ��
 F�( >��.

��lZ� N/��� ���+I(�� F+�( >�� L
���x� ���� �
 ���� 

2���� a5! �P
� �� ��.g�t��+� ��
� >��� �+!
 .N/��+�

 �����h�� +��
 F�( >�� �
�
� ��� 2[= �
� 

 �
 >�
- 

	
 �RI�N/��� �.���� ��h� �}- �hM%+]%1 6/
 � �%
 �� 

�v/� 	
�%
 �%)�1 ���I
 ;/�1�- 9�� Q�! �� )2��t.(�J� 	


"1 +
 �1
 6/
 �!� 	G/
�+� �+
 ��%+(�
 � �+���� �+�� 2+�,�

 	�%
 ��� �
�
 	�,�
 "5�K1 �����I1 �+��� N/��+� 6+/
 �� �.

 �+!
 ��+/��: ".�+�: F+�( ���+1 ;/
<+=
 	
 ��#1 	� ��%
 .

>�� 6�
 OV (
 	�%
 F�( �� 9%! � 9�� ���� N/��� �� �.

 �%
 @� 
� 

)2����.g�t(",� 	�%
 7/�! ��� M��� �
 �+.

 L��*� 6/
 >- 9�
�� �����/� �.��.�
 9��#. ��� ���� N/���

 _� I:7/�! ��e�
 �.�
 �� +��
 >
<+�1 �+=�/�� 	�� � �� �

�!
 �
�0. �����%( ;
��)&(<+=
 �+A%1 �+1
 6+/
 �;/


 "1 ".��: F�( ���1 ��,%� �%� .F1�����: � �,����)&t(@+.

 F+/d%,%�
 ��+�40� 9�#: ���� �� ��(Z� �
 	� ����� ��.��1

 "1 ;.�� �
�/ .>
��+�0. � �� ���+� ;.�v+W ��)��(�+
 <+��

���� �� ��(Z��	 =�/ ;.�� 9�#: F/d%,%�
 ���40� �!
.

��� �� ��(Z� �
 F/d%,%�
 ���40� ;.�� Q�
 	+A�� �� �

�m�
�+P ���� Q%+H ;.�+� � �+�� ���� Q%H ;.�� 2�,� 	


6�1� "�%W)Ground cover(� ��+�: �+=�/�� ;.�+� 	+�� � ��

 ;
��<�/�W �!
 "�� I1� � �)�.(;.�v+W �� �W� +!
 �+��= �

)�h(Q%+H w+4 S1 ���� N/��� ��)U �� 	� ��� ��.��1 @.

�lo1 ;�%W ����)Effective cover()�������+/� ;S
 	� �


 "+1 �+=�/�� e�+
 a5+! G!%� �����%( ;
�� �
 �%+� (	+


 9��+)U 	+
 Q�
 ���� N/��� �
 �������� �t��h���h��� 

��+�: G!%� " =�/�� ;
�� M%0�1 ;.�� T��
 �1
 6/
 	� ��%


 �/��: F/d%,%�
 ���40� ;.�� �.;.�v+W "+(�
 �� @+. �+.

 �+��� �� F/d%,%�
 ���40� ;.�� ��+. ;.�+� 	+
 ���(Z+� 

	�%
 ��E0A �.)&^(�2+�,� 	+
 Q�+)� �
�+E� ;.�+� �?+
 ��+.

 	�#W ��,%� ;.�� �/ � 	 =�/ �
�D !
 <�/�W �� �. ��+� ��
� �RI� 

��!
 �%H 	
�>
���0. � ���� ;.�vW �� 	���/� 	+� ��� 

��%+
 �
�+0. 	+�#W �+�,%� ;.�+� �
 ���� �� ��(Z� �+!
 .�


++H+++�#W ��++�/� O�+	��++.++,%� +�� ��++� ��<�/�++W >�� �
�
� 

�(++ ��
 F++RI� ��++#W 	
 �+	�.+)
 �� ��� ��,%� ��++��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

�h� 

J2 s.C01��]8 /���3�G ��� �+ *"�	8 �	� �01�  �F� �/
( 7 	� o�-p� 
	6$%&Uq&$

J2 &.C01��]8 /���3�G ��� �+ *"�	8 �	� �01�  �F� �/
( 7 	� o�-p� 
	6$%&$q&V

��%
 ��
)&t.(	�#W �
�E� ���� �� ��(Z� �
 >%U ��,%� ��. ���

 ��<�/�W "1 ;.�� ��+�40� ;.�+� 	+
 �+�#1 M%]%1 6/
 ��
�/ 

"1 F/d%,%�
 �%�)t.(

3"4�5�
� J901� ,� �/��� 	8 ��� +0/�8 

Q��+A �� w+4 S1 2P
�1 	
 >��!� �
�
 ��� �
�E�&>�+�� 

�!
 ��� ��
�.	+.�1 F+/ OV +(
 �%A� �
 6�+
 N/��+� �+. �

��+.��0�� �� �%0� @)1 2P
�1 	
 >��!� >�1� L��*� �����

 �%+
 ��1 F/ �
 � 0� ���I
 w4 S1 .N/��+� �� �Q�+m1 >
%+#� 	+


 �����h	+�%
 ���+1 >�+
- 	+4P�1 ��
� �+�)R/��
 9�� �� �+.

	4R#! ",�P �� ����� ".� ��+E
 ���� N/��� ��0�� �� 	�)�h

��1�}- (	�%
 V (
 �
 �. O��N/��� �� ��� ����+1 �+�)R/��
 

9%! ���� N/��� ��0�� �� � ���� ".� 	4R#! 	4P�1 ��
�)�h

�� (6/
 �
 	�%
 	� G+D= ��+��%
 ��+� ��� ���/� ��1 �� �.&&

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�h& 

���/� ���)N/��� ��&���1 ��)R/��
 ("+.� 	4R#+! 	+4P�1 	


����++!� .2++P
�1 �++� ��� �
�++E� �
�++
"++.� 2++: >��++!� �

%,%/<�= 2+P
�1 �=���W �
 � �� ��.��1 ")
��1 ���� <�� F/d

 �� sS�1 2P
�1 	
 >��!� "��1� OV (
 �%0� N/��+� �+. �

�=�/ ;.�� ����� w4 S1 .�%H 	
 2P
�1 �� 	� �"+.� 2: 

�%+
 ��� �+*. 9�� � Q�
 ���� N/��� 6�
 "��1� OV (
)��

I/�D1	�
��".� 	4R#! 	4P�1 �
�
 ��� .("��+P u/�+ � 6/
 �
 

;/
<+=
 ��+�: �%+0� ���+! �+��� �� ��(Z+� �
 	� �!
 >-

"++1 Z� �� ++!
� �� � �++
�//G++!%� ��++� _�
<++: u/�++ � �++�

 r/�+= � "+
�� �+#��1 "�
���.�vW )&n("+. �)&�(� @ +!
 �

"
��)�n("1���
.

���%� �l
 �
 �� ��+� �+�� >�+.��: ��%+0� 2P
�1 >�� ��

 �+#U �+/ ��� �+#U "H "�`%H ���� F/ Q%H �%+4
 	+
 	+ *.

"1 �#!�)�.(".)&�(�l
N/��� �.2+P
�1 �+
 �+��� w4 S1 �

�� ��(Z� 	� ��� ��.��1 � �
� �
�8 "!��
 ��%1 
� 9�#: �%0�

 �%+0� 2P
�1 Q%H >�� ���%� �R! ����)���+! ;/
<+=


�%0� ("1�%� .	+�%
 �� ;.�vW �� �� 	+� "/�+. N/��+� �+.�

^��R1� ~! h� �R �
 &��� �+���� 	+
 �+��%
 ��+� ��� �R �
 

N/��� �.�&^�6z�d &^� 6z�d h	+4P�1 	+
 	�z�d "+.� 2+: 

�� ���� ���� Q%H 	� ����!� ".� 2: 	+
 ��+0�� 	+! 6/
 �� 

�����&^��&ng�&hg�!
 ��%
 ��� .6�0. �� ��(Z� �
 �%H

 	�%
 ���� �
 �.^	
 �R1� ~!^���1 )n+� ��1 Z�+��� �� ��( (

%
	�OV (
 �
 GD= �.�n	4P�1 	
 ��� "+.� 2+: � ����+!� 

�� ���� >�1� 6�
 	4X�=".� 2: �
 &^�	+
 �&t;.�+� ��� 

�=�/.

>
���0. � ��0!
 ���D� 	
)��(�_��+)
 	
 ���� 3��Y ��

 >�+� ��+�%� ����+)
 LV+Y ��� �d%,%#= �
 ���� ��(Z� �l


 . >��!� >- 	�� � � �!�)�- �%0� 2P
�1 Q%H@	+�%
 >�1� �+.

"1 ���
 .9�#: ��� �� �
 ���)
 ��.N/��� �.�+��� L��* 1 �

� ���1 Q�
 6�
�g�2/��- N/��� �.�%+0� 2P
�1 	
 >��!� �

;/
�+�W Q�+P 	+0. �� 	+� �%K� 	
 ��%
 F/�<� @. 	
 ",
% 1

 ���� F/ �� 	4R#!&p� ��+ =
 ��*�
 ���� N/��+� �+. �+�
��
 �

F/�<� �� ��)�n.(� 	
 ��0!
 � >%!���- �J)�p(���� F+/ 

".� 2: �
 �+E
 	+� ��
� �%+A� ��+�40� �m�
�+P �
�+
 	#�)
 

� '�+( "�+�( �
 	� 	�
� >�� �W ���� �
 2R8 � ���)
 ��1�!

>�/�W �*I0�
 "1"1 78
� ��
�/ �%�.

,8�� 3�G ��� �	K
6 �+ 	6�6+ J( 

	�%
 F�( >�� ����� �� ��(Z� �
 +�#. a5+! �+P
� �� �. 9�

 ".� 2: � 0� �%
)Q��A�.("1 �J� 	
;/�+1�- 6+/
 �� �+!�

 �
�D !
7/�! ����V+� 	+
 � +��
 	+�,�
 �+�� ��
 ;�+W ���� 

2: ".� "�`%H �+P
� �� ��+�,%� F+�( ���1 ��/��
 T��
 ��

 >�1� �� a5! ".� 2: Q�
 �+��� N/��� �� �)�h>�+
- (+���

���
 .���� N/��� �� 	� �!
 ",�P �� 6/
 9%! )�h��(�� �

>�1� "+.� 2+:�	+�%
 F+�( >�� �+ 0� a5+! �+P
� �� �+.

�%
)Q��A�.(�����: � �,���� F1)&t(	+� ����� ��.��1 @.

 �
 9�#: ���� �� ��(Z� �
�t	+
 2/��- ��F+�( >�� �"+1 

	�%
 �
 "���=
 ���: >�1� �� �.^&&	+
 h^p7+
�1� 1 �� 9�+: 

�=�/ ;.�� .Q`� !
 6�#U >��- F+�( ���+1 �+�,%� 	� �����

 �
 2R8 �� ��
 ".� 2: �
�0. �����%( ;
�� � ��
 �=�/�� �
 �

��%
 �!
 .���= � �W� !
 ���D� 	
)�h(	/�+! @+. 9�+#: �
�+�


 "+1 	 +I
 "��1� 	+�%
 F+�( ���+1 �+�,%� >
<+�1 	+� �%+� �+.

���P�hp ���
 7
�1� 1 �� 9�: .�+���� 	+� "��+.��: �6/
�
�#


 ���%� ���!7/� ��� ���+!� �
�+�
 	/�! >�� 	 I
 	4P�1 	


��� �#.
%( �=�/�� �� ��
 ;
�� M%0�1 �� .

,F	� +0/�8 1��]8 
�K50 _`� /90� �+ 	6 

	+! �+. �� �a5+! �+P
� �� 	8�! �
�E� �	�%
 @�
�� ;/
<=
 �


 �=�/ ;/
<=
 ����� N/���)2��^.(@�
�� �	+�%
 ����+/� ��+.

 1 �� �� ��
 	8�! �
�E� ������ ��,%� ��� 2[= Q%H �� 7
�1� 

�. 	�#W ��1 � e�1 	4P�1 �� �#U �� �� +��
 ;.�+� <+�� �+.

 ++! �
�+E�+++5! �++P
� �� 	8�+@�
�++� 6++/
 �� a�++.�+++� ��++/� 

)2�� ̂.( ����+>
���0. � ��)��(�+
 	+� ����� ��.��1 @.

/
<=
+[1 �?
 >
<�1 ;++�
 "=��p	
tp:%4�� + �. �� 9�+��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

�h� 

�/L�%.J( �	�� �+ �/
( 
	6 ,8�� f�G ��� 1� 7 	t *"�	8 � ,8�� �t018 1a0 �6+ 

	�%
 F�( >�� 2: >�1� ���. ".�)7
�1� 1 �� 9�:( ���� N/��� 

@�
�� 
Q�!��t� Q�!��t& Q�! �� 6�����1 

@�
���hp7
�1� 1 �� 	�%
 

�h>�
- ��^aantn h�� 

�h�}- &tg ant� a�t� 

�h��&�&bnnt a ��p 

@�
��&hp7
�1� 1 �� 	�%
 

�h>�
- ngn a ���n a ^�� 

�h�}- �t�b�p^� a gtn 

�h����^b^��bn^p 

@�
���hp7
�1� 1 �� 	�%
 

�h>�
- ghh a �h�� a ���h 

�h�}- h�^b�ghh a ���g 

�h���h^b�&h�bhtn 

@�
���hp7
�1� 1�� 	�%
 

�h>�
- t^t a &�g� a �n�n 

�h�}- t^� a �g�� a ���� 

�h��Bg�t �ht� a ��hp 

6�����1 >% ! �. �� 	
��1 O��P �
�
� ��.)��0�� �. �� (�
� "#E1 OV (
 �8�=)6��
�h(%"1�#��
.

	+�%
 �. �� 	�#W �
�E��h�+=�/ ;.�+� �+X�� .;/�+1�- ��

 �
 @�
�� ;/
<=
 �
 	� �� ��.��1 �]�P�hp 	+
 �hp�� 	+�%
 

	�%
 �. �� 	�#W �
�E� 7
�1� 1&n%"1 ;.�� �+
�/ .� O�%+A

 >
���0.)&�(�	+�%
 @�
�+� ;/
<+=
 �+
 	+� ����� _�
<: <��

 	�#W �
�E� 6/� +��
 �� � �+=�/ ;.�+� �	�%
 �. �� ����
 ��.

 @�
��)���n7
�1� 1 �� 	�%
 (	�%
 �. �%+H 	+
 �
�
� G+!% 1 

",�P �� ��%
 	�#W F/ @�
�� �� 	��tn �. �� 7
�1� 1 �� 	�%
 

	�%
�/���
� �%A� ����
 	�#W .�+,���� � u/���W ;.�vW ��

)�p(�
 @�
�� ;/
<=
 �
 	� �� ��.��1 <���/�	+
 �pgt 	+�%
 

�
 	�%
 �. �� 	�#W �
�E� 7
�1� 1 ��&^	
nt/p�+=�/ ;.�� .

��V� 	
>
���.�vW �
 ����I
 �)^��&(��
� >��� <�� 	+� �+�


 	+�#W �+
 	+I/�D1 �� �LVY �� "4X
 	8�! �
�+E� �����+
 ��+.

"++1 �++�,%� 	++�
� �� ++��
 �++#� .�++,����)�n(�
�++
 �%++
 �++D E1

�!� "
�/ 	�%
 �
 " �E0A �!
 � )
 	�
� ���40� �m�
�P 	
 �+.

 	� �%� ���/
 6 +�
� �6/
�
�+#
 ��#+��
 "4+X
 	8�! �
�
� �)#� 

��+#E1 	+
 ��+1�<, 	�%
 �. �� ����/� 	�#W �
�E� �+!� "
�+/ 	+
 

"0� ����/� ���40� ���
.

Q�
 ���� N/��� ��)�h>�
- (2�,� 	
>-	�%
 	� �X�= �.

 � ����/� ���,%� 	�#W 2� �
�E� ��# �
� "�� 	�#W �
�
 �� ��


 E� ;.�� 	4P�1 �� �+��
� >�+�� 
� �� ��
 ;.�� @. 	�#W �
� 

)2��^w,
 .(N/��� �� �2
�D1 �� 	�%
 ����/� ���� ��. �� �+.

 2[= Q%H 	+�#W �
�+
 �� 0� �X�= >� I1� � <�/�W ��. "+��

 	�#W ��0� ;S
 � �# �
� �+�,%� ��+)
 2+/
�
 �� 
� �%+( ��+.

����� .m1 �
�
++! ���� N/��� �� �Q�+9%)�h��(�1 �+.�+��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�h� 

J2 u.C01��]8 /��� 7 	� *"�	8 ,� �+ �/
( ��� ,>
#$P�	�Q )o50(;

$PRQ�)g(�)v) (�� A"	��Q �	� �+ b�K�	�� +0/�0 /
 	�(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

�hh 

J2 $U.,�0+ +12��� 1� 7 	� *"�	8 1a0 �01�  �F� �/
( 

��-� �0+ �
�� 
�	�Q wZ-G0 /F	� D1-�� w�19 
0�0+ 
	6)2�0+bP(%��/
 	�)A"	��Q �	� �+ E�1� ,"!>8(

	�%
 	� �/��: "�`%H ���� �
�
 �. 	+1
�
 "+�� 	�#W 	
 ���

"1 	�#W 6/
 � ��
 �#U�. ��#.� ��E
 %0� �
�
 "=�� �X�= �.

 �+# =� 6�
 �
 	�� � �� � 	 =���)2�+�^i(.�%+H 	+
��� 	+�

 N/��� 	
 �RI� �� 0� ����
 	�#W 2� �
�E� �/�)� ���� ��+.

����� ��,%� 9�� � Q�
.

��N/��� �.	�%
 �<�/�W �� 9�#: 9��#. ��� ���� �2+R8 �+.

 "R+!�#1 G/
�+� � �X�= �	�� I1� �#� ��� 	4P�1 	
 ���� �


 � ���
� "�� 	�#W �
�
 	+�#W �
 "+�S
 6+/
 �� 
� �%+( "+.�

 "1 9���
 	
 	4P�1 ��#��!� "+,� �� N/��+� �+. �+��/� �+��� �

0� �X�= �� 	�#W ��,%� �
�
 ��  <�/�W���
�)�g.(� �� ���+�

 >
���0.)��(��
� >��� @. �� 	+�%
 �+. �� 	�#W �
�E� 	� ��


N/��� ��+��� �� ��(Z� �
 � ��%
 � ��
 9�#: 9��#. ��� ����

 "1 ��,%� �� 0� 	�#W 	�%
 �. �#� .	+U�:
 LV+Y �� "�� 	�#W

 �!
 "�� �d �*X F/)�^(�",� �P �� ��lZ+� �+K� ���+/�

�/�/�1 "�
�� ��. �v/� 	
 �
�+8 	+�%
 @�
�+� � �+��� N/��� 

"1 ���:)&.(21
%� 6/
 ��%0� ���K1 
� "�� 	�#W �!
 6�01

 >- �/ �##� F/�K� 
� .	�#W ��=�f "+�� �d 2�I�� W 	
 	 I
 "��

 	�#W ��1 � e�1 >- Q�R�� 	
 � ��,%� ���� �9�8�
 G/
�� <�� � �.

 ,�Y "5�K1 �!
 L��* 1 �� .��
�� �� Q�P 6/
 �
 �<����1 ��.

 �+I�� �
��%(�
 "�
�#U _��
 �
 	�#W �W 9�8�
 ��� ����1


)�^(��%H 	
��̀ %0E1 	�%
 �. 	��
 � ��
 &�+���+�,%� 	+�#W 

"0� �#�)&�^.(

,�0+ +12��� 

6�
 ��N/��� �+. 9�� �+��� N/��+� ��+0�� ��+��� �)�h�}- (

���40� 6/� ��
 ��� ��,%� 
� 	�
� )2�+��p.(OV +(
 	+U�:

 Q�
 ���� N/��� �
 9�� ���� N/��� ���40�)�h>�
- ("+#E1

 ��%R� �
�",� 9%+! �+��� N/��� �
 �� �. �)�h��(��+K, �


 "+#E1 ��+��
 �	�
� ���40� �# +�
� ��
� .�+
 �+��� �� ��(Z+�

 "+1 	�
� ���40� ;.�� �R! ���: ��� ���� Q%H ;.�� �%+�

	� 9%! ���� N/��� �� ��E]� 6/
 +/� �+� �� .>
��+�.�vW

;/�1�- �� <�� ���/� ��.���40� ;.�� �%( �� ��(Z� �
 	�
�

���� _�
<: 
� ���� ��
 )��n�g�t�&����.(

>
���0. � "�%�=
)�(�+��� N/��+� 6�
 	� ����� ��.��1

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�hn 

� >�
- Q�
&h"#E1 OV (
 >�
- ��+�� ��.�+�1 ��
� "+,� ��

���� N/���&p���40� �}- �n�=�/ ;.�� �X�� .� "+K =

 >
���0.)g(>�+�� i%!�/ "/
%. � 3- G/
�� �� "�/�1�- ��

 ��� ���� N/��� 	� ���
�)�h�+)1 (	+�
� ��+�40� 	+
 �+�#1

 	
 �RI� �� ��
N/��� �.�+��/� ���� �)�p� �+)1 �h>�+
- (

�� ."4�)&�(1- �
<��� �,�/
 �� "�/�1�- �� �
� >�+�� �+�/�

 9%+! � 9�� �+��� N/��+� �9�+#: �+��� N/��� 	! 6�
 �
 	�

)�R �
 �(
�
 � G!
�
 (�+
 � �+� 	�
� ���40� 6/� ��
 	
 ��#1

 �+=�/ ;.�� 	�
� ���40� ���� �� ��(Z� .>
��+�0. � �1��+�

)�&(;.�+� T+��
 9�+#: �+��� �� ��(Z� 	� ����� _�
<:

 �� 9�#: 	�
� ���40� .��0. � >%, >
�)&g(����� ��.��1 @.

 �+��� N/��� �� 9�#: 	�
� ���40� 	�)�h��p(	
�+�1 �+R �


 �%
",� 	+�
� ��+�40� ��R1
%+� ��+1 	
 ���� N/��� �� ��(Z� �
 

�=�/ ����0�U ;.��.

;.�+� 	+
 �+�#1 �"#�E1 N/��� �
 ���� �� ��(Z� 78
� ��

 "1 ���: 	�
� ���40� 2�I�� W %����+/� ;+S
 
�/� �� ;
�+� �


 �����%(<�/�W 
 �		/�! 	4�!� �+.
%S� �+=�/�� ".�+�: �
��


�� )�.(>�+.��: �
�+
 <�� ��� ���I
 ���� �Q�P 6/
 �
 <�/�+W �

"0� 	�X%� �%� .>�#�0. �+/��: ��.��1 <�� ;/�1�- 6/
 �� 	�

N/��� 	
 �RI� �� 0� ���40� ����P �� Q�
 ���� N/��� 	�

6/
 ��#U�. ���
� 9�� ���� "#E1 OV (
 �%R� �
� .6�0. ��

 "4� �� !
�)&�(>
���0. � 2R~1�� �)�&(;.�vW �� <�� ��+.

 9�+#: ��� �+��� �� 	+� �+���� ��.��1 �%()N/��+� 6�+,�


���� (	
 �RI� �� 0� ���40�N/��� �+. �+��/� �+��� �	+


�!� "1�/- .	+� �+!
 >- " �E+]� 6�#U ���/
 2/`� �
 "�/

#. ��� ��� �� �� 9�#: 9��<�/�W ����+I1 ��1� �%A� 2�,� 	


	�#W "+1 ��+�/
 	+�%
 �. �� �����/� ��. 2+P
�1 �� 	+� �%+�

 3- �! �
 ��/��/ �
 ��E
�� ���� �
�8� �%� � "/
?Y �X�#� 

��� 7
�#1 OV�
 �A%1)&(��+ 0� 	+�
� ��+�40� �/�)� �� �

"1 �!� 	
�/- .

@�
�� �l
 	�
� ���40� �
 w4 S1 ��. ���+1- ��K, �
 9�#: 

"#E1 �/���� �
� .	�#W ":v/� 	
 	A%� �
 9�#: �� "�� �+#U ��.

"++0� ��++J �
 �
 ��� >
�++#U 	++�� � 6++/
 	8�++! �++��
 .� u/���++W

�,����)�p(��
� >��� @. @�
�+� �
 "E�+!� 	#1
� �� 	� ��
 ��+.

 9�#:)�
�/����pgt 7
�1� 1 �� 	�%
 (�
�+D1 	+
 	�
� ���40�

"���
 	 =�: �
�8 ��lZ� �K� ��!
 �%H 	
�@�
���� 	�g	�%
 

@�
�++� Q��++E1 ���++�40� ��++R/�D� 7++
�1 �++ 1 ���pgt�� 	++�%
 

7
�1 � 1 �!� 	
��+1- �+!
 .LV+Y �/�+! � 9�+#: 7+8
� ��

	�
� 	�#W ��4
�8 �
 �
 	�#W ��,%� @�J#� �
� �
 �"�� 	�%
 �. �� �.

 O�5E�
 �%( �
 @�
�� 	
 �RI� ?W"1 >��� ��/ 
 ��#.� 	�%+K�

 � �K� >
�#U �)�- 	�
� ���40� 	�Z"0� �
�8 	�%
 @�
�� ��l ���:

)��g.(>
��+�.�vW �
 "+(�
 ��+�D� 	
 �#
)�&�t(�� �+)#�

 @�
�+� ;/
<+=
 �!
 6�01 ���� �J� �
 ���I1 "5�K1 G/
��

���
 �
�0. 	�
� ���40� ;/
<=
 �
 	�%
.

� � ���� N/��� ;#�0.�
 �� 	+�
� ��+�40� �+
 	+�%
 @�
�

 Q��A��!
 ��� ��
� >��� .Q�
 ���� N/��� ��)�h>�+
- (

��
� "�.�� ���� 	�
� ���40� 	�%
 @�
�� ;/
<=
 �
",� 6+/
 

9%+! �+��� N/��+� �� ����)�h��+1 �� (�+� ��.�+�1 "+,�

)Q��A�.(���� N/��� �� 6/
 ����
 	+�
� ��+�40� 6/� +��
 

@�
���hp	�%
 7+
�1 � 1 �� �+!� 	+
 ",�+P �� ��+1- �� 	+�

 �+��� 	+�
� ��+�40� 	+�%
 @�
�+� ;/
<+=
 �
 9�� ���� N/���

 ���
� "�/
<=
�%H 	
�@�
�� 	��hp�
�
� 7+
�1� 1 �� 	�%
 

	�
� ���40� 6/� ��
)ht�7+
�1� 1 �� 9�: (�%+
)Q��+A�.(

;/
<+=
 	+� �+��
 ���+1 6/
 �
 "4�,� �!
 6�01 M%]%1 6/


��+��� N/��+� �+#��0. ��+�� ���I1 G/
�� �� �)#� 	�%
 @�
�

 "1 ��]�P ;.�vW �� 9�� �+��
 �
�0. ���40� ;/
<=
 �
 ��
%�

)t��&.("���+�. � "��%+� 	 R,
)��(���+� _�
<+: 	+� �+�


 �+��/� �+��� N/��+� �� 	�%
 @�
�� ;/
<=
 >��- ;.�vW�� �+


 �!
 ��%
 �
�0. 	�
� ���40� ;/
<=
 .
 �#
 "1 >��- 	�X%� 	>
%�

 �+�� �� ��++�40� ;.�+� >
�+RA �
�++
 "+:v/� 6+/
 �
 ��++.

 ��� ���* !
 ���(Z�.",� "1 �J� 	
 �>- �+��� N/��� �:
 �!� 

(Z� 	
 ��8++/
�� 	� � =
 ��++�� >
�+RA �
�+
 G+��(Z+� 	+
 �

 =
+U ����++��I1 >
�#++��R� �++=
 ��++� ;/
<++�%
 @�
�++
 	+�

=
+40� ;/
<+���#+��1���- +6/
 �� 9%! ���� N/��� �� 	� 	

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

�hg 

��/LW.�01�  �F� �/
( ,�0+ +12��� 1� ,8�� ��018 � 7 	� *"�	8 A
2�61�  

���� N/��� 

	�
� ���40�)7
�1� 1 �� 9�:( @�
�� 

)7
�1� 1 �� 	�%
(�h>�
- �h�}- �h��

�hp hhg Aa h&p Aa h�h Aa 

&hp hh� Aa h�n Aa hp� Aa 

�hp �g� Bb ht� Aa �g& Aa 

�hp �^n ABa h�t Aa �g^ Aa 

6�����1 "1 �
� "#E1 OV (
 �8�= '� �1 O��P �
�
� ��. �#��
)6��
��.(% "�% +! 	+I/�D1 �
�+
 e�<+
 O��P)@�
�+� (�
"*/�� 	I/�D1 �
�
 FU%� O��P)���� N/��� (�!
.

;.�vW/���+� �� �%+
 �+.
%S� �
�+0. �)Q��+A�.(�%+! �


 ���/� M��+� >�� =
 ��(Z� 	
 T��
 @. 9��#. ��� ���� N/���

 F4R#! _��Y- 	8�+! ��� e�+
 �� +��
 �
�+E� 2��+�� � �+.

 	�#W � "4X
 �.� "+�/�� �+�� �
�+
 ��E+]� 6+/
 	+� ���

	�#W @�
�� �� �	�� � �� � �!
 �����I1 "�� �	+�%
 �+ 0� ��+.

 >
�RA ��4
�8 ����� ��� �+�40� ��+K, �
 �� +��
 ":�+##� �

��
� �.
%( 	�
�)&h.(

��+R5�
 �
�+
 	� �
� >��� �]�P ;.�vW u/� � �M%0�1 ��

 � "5�K1 ���I1 G/
�� �
 %0�� ��� 2P
�1 � )
�!� "
�/ 	+
 

9�+#: ���� ��
��� @8� 	�� I1� 9�#: �� 	�
� ���40� 6/� ��


 �
 �+��/� " I/�R� "/
%. � 3- 	
��1 $H�#1 � ���A�
 	D5#1 ��

�h ��1�}- ���
 ."#E1 �l
 	�%
 @�
�� 	U �:
 ��/� �%! �
 ��
�

 ���
�� 	�
� ���40��
6/
�
�#
 	=�+X 	+
 	+A%� �+
 ��� "/%+A

 "+:v/� �+
 	+�%
 @�
�+� 	+� ���lZ+� � "=�[1 �?
 >
<�1 ��+.

 	E,�51 ��%1 F/d%,%/<�=)�
�+E� � e�
 a5! s(�� 	40A�


	�#W ("1"1 �J� 	
 ���
?: �%
 @�
�� 6/� )
 �!� 9�+#: �
�+
 	

@�
�� �]�P ;.�vW 2K1 �
 	
��1 $H�#1 �� 	�� I1�&hp	�%
 

7
�1� 1 �� ���
.

��	
� �+	=-�0 +��� 

�.� �"�%�=
.
 �.� � ��#8 ."8��X .��tp .�+/�A 9�+8�
 "�
�� L��X%[( � 	�
� ���40� �
 �?
 >
<�1 � ���� N/��� L
�l
 "!��


9�#: .���0� "��D�DK� |�H _�
<:g^pt�q�&q�p��>�)*X
 ��
-��%R� ������� L�D�DK� ��� I/
 .^	K*X .

&.� �9�1
 .��t& .LVY ��
�� .�
��� �����
� ��� <��1 L
��� �
 .

�.9 ��%W 	A
%( .�.��tp .��
�� "��R1 � Q%X
 .".����
� ��)A L
��� �
������
�>�)*X
 " E#X .

�.9 ��)1�
�.� �.M � 	#/- "4E*5, .O�R�� .��g�.>� +!�%( 3%+#A �� LV+= 9�#: ��� "#K#1 "!��
 .<+��1 "+�.�vW _�
<+:

>� !�%( ������� L�D�DK� .���0�&h��h	K*X .

h.M ��0#.
�.
 �.M � ",%=�� "0��. .��#�S
 .��gg.�� 9�+#: 9�+8�
 	+�
� ��+�40� � F+�( ���+1 �� 	+�#W @)+! 6��E� � "!��


@�
�� w4 S1 ��. .�?
 � Q�)���:tq�^.

n.�9 ���
� "=�.� �.M �"K = .9 � L���! .�)1�
� .��tp .���(} �
%1 ���1 Q�D �
 � 	�
� ���40� �
 ���� N/��� �l
 "!��
 %A �
 .

������� ;�
���:��q&�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /!�"	# $%&' 

�ht 

g.� �"K =.M �.> �L���! .M �	
��� .�.O � ��)�1 ",
�

 .�%W @�.
�

 .��tp.40� �
<+A
 �
 �?
 >
<�1 � ���� N/��� �l
 � ��+�

i%!�/ "/
%. � 3- G/
�� �� ��� @8� 9�#: 	�
� ���40� ."E�RH 7
�#1 � ������� 9%4�t)�: (nhqgg.

t.9 ����R8.M �.� � "����� ."��D1�1 .��g^.@�
�� ��lZ� "!��
 �� 9�+#: @+8� ��+)U ��+�40� �
<A
 � ���40� �
 	�%
 w4 S1 ��.

�
%.
 	D5#1 .>
�/
 "�
�� 9%4�&)�: (�tqhg.

^.�
 �". .9
.
 �.i.��
� .��g� .	1�D1 "�
�� >�.��: ���40� �d%,%/<�= �
 �
)0A�� ��.9 � 9�1
 .F�� �
v�(�+�� <+��1 L
��� �


�����
� �
���.

10. Anderson, W. K. and W. R. Smith. 1990. Yield advantage of two semi-dwarf compared with two tall wheats 
depends on sowing time. Aust. J. Agric. Res. 41: 811-826. 

11. Blue, E. N., S. E. Mason and D. H. Sander. 1990. Influence of planting date, seeding rate and phosphorus rate on 
wheat yield. Agron. J. 22: 762-768. 

12. Campbell, C. A., F. Selles, R. P. Zentner, J. G. McLeod and F. B. Dyck. 1991. Effect of seeding date, rate and depth 
on winter wheat grown on conventional fallow in S. W. Saskatchewan. Can. J. plant Sci. 71: 51-61.  

13. Corny M. J. and A. Hegarty. 1992. Effect of sowing date and seed rate on the grain yield and protein content of 
winter barley. J. Agric. Sci. Camb. 118: 279-287. 

14. Coventry, d. R., T. G. Reeves, H. D. Brooke and K. Cann. 1993. Influence of genotype, sowing date, and seeding 
rate on wheat development and yield. Aust. J. Exp. Agric. 33: 751-757. 

15. Darwinkel, A. 1978. Patterns of tillering and grain production of winter wheat at a wide range of plant densities. 
Neth. J. Agric. Sci. 26: 383-398. 

16. Donald, C. M. 1986. The breeding of crop ideotypes. Euphytica 17: 385-403. 
17. Donaldson, E., W. F. Schilinger and S. M. Dofing. 2001. Straw production and grain yield relationship in winter 

wheat. Crop Sci. 41: 100-106. 
18. Doyle, A. D. and R. W. Kingston. 1992. Effect of sowing rate on grain yield, kernel weight and grain protein 

percentage of barley (Hordeum vulgare L.) in northern New South Wales. Aust. J. Exp. Agric. 32: 465-471. 
19. Evans, L. T. 1993. Crop Evolution, Adaptation and Yield. Cambridge University Press, U.K. 
20. Gaudet, D. A., A. Laroche and B. Puchalski. 2001. Seeding date alters carbohydrate accumulation in winter wheat. 

Crop Sci. 41: 728-738. 
21. Hay, R. K. M. 1986. Sowing date and the relation between plant and apex development in winter cereals. Field 

Crops  Res. 14: 321-327. 
22. Hucle, P. and R. J. Baker. 1989. Tiller phenology and yield of spring wheat in a semi-arid environment. Crop. Sci. 

29: 631-635. 
23. Joseph, K. D. S. M., M. M. Alley, D. E. Brann and W. D. Gravelle. 1985. Row sowing and seeding rate effects on 

yield and yield components of soft red winter wheat. Agron. J. 77: 211-214. 
24. Kelley, K. 2001. Planting date and foliar fungicide effects on yield components and grain traits of winter wheat. 

Agron. J. 93: 380-389. 
25. Kirby, E. J. 1969. The effect of sowing date and plant density on barley. Ann. Appl. Biol. 63: 513-521. 
26. Kirby, E. J. and D. G. Faris. 1972. The effect of plant densities on tiller growth and morphology in barley. J. Agric. 

Sci. Camb. 78: 281-288.
27. Lone, A. H., A. S. Bali, M. H. Shah and A. S. Bali. 1999. Yield and economic analysis of different wheat varieties 

grown on different sowing dates. Appl. Biol. Res. 1(2): 155-157. 
28. McDonald, G. K. and W. K. Gardner. 1987. Effect of waterlogging on the grain yield response of wheat to sowing 

date in south-western Victoria. Aust. J. Exp. Agric. 27: 661-670. 
29. McLeod, J. G., G. A. Compbell, F. B. Dyck and C. L. Vera. 1992. Optimum seeding date for winter wheat in 

southwestern Saskatcheuan. Agron. J. 84: 86-90. 
30. Puckridge, D. W. and C. M. Donald. 1967. Competition among wheat plants sown at a wide range of density. Aust. 

J. Agric. Res. 18: 193-211. 
31. Rawson, H. M. 2000. Irrigated Wheat(Managing Your Crop). FAO , Rome, Italy. 
32. Sharma, S. K., V. Sardana and A. S. Randhaw. 2000. Effect of time of sowing and levels of NPK fertilizer on the 

grain yield and yellow berry incidence in durum wheat ( Triticum durum). Field Crop Abst. 53: 925. 
33. Smith, D.L, M. Dijak, P. Bulman, B. l. Ma. and C. Hamel. 1999. Barly: physiology of yield. PP. 67-92. In: D.L. 

Smith and C. Hamel (Eds.), Crop Yield Physiology and Processes. Springer pub., Berline. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html


)"��(*�	# �+ ,�	-.�� �/
( ,�0+ +12��� � 3"4�5�"!�� 
	6,8�� ��018 ,� ... 

�h^ 

34. Stapper, M. and R. A. Fischer. 1990. Genotype, sowing date and plant spacing influence on high-yielding irrigated 
wheat in southern New South Wales. I. Phasic development, canopy growth and spike production. Aust. J. Agric. 
Res. 41: 997-1019. 

35. Stapper, M. and R. A. Fischer. 1990. Genotype, sowing date and plant spacing influence on high-yielding irrigated 
wheat in southern New South Wales. III. Potential yields and optimum flowering dates. Aust. J. Agric. Res. 41: 
997-1019. 

36. Stem, W. R. and E. J. Kirby. 1979. Primordium initiation at the shoot apex in four contrasting varieties of  spring 
wheat in response to sowing date. J. Agric Sci. Camb. 93: 203-215. 

37. Verma, U. N., S. K. Pal, R. Thakur, M. K. Singh and R. R. Upasani. 2000. Nutrient balance and productivity of 
wheat under different density and fertilizer doses in alifosol. J. Res. Birsa Agric. Univ. 12(1) : 21-24. 

38. Zadoks, J. C., T. T. Chang and C. F. Konzak. 1974. A decimal code for the growth stages of cereals. Weed Res.  
14: 415-521. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
84

.9
.3

.1
2.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.22518517.1384.9.3.12.9
https://jcpp.iut.ac.ir/article-1-371-en.html
http://www.tcpdf.org

