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Table 2. The parameters estimation of the exponential model (y=aebx) for the relationship between 

the leaf area and the leaf number on the main stem (MSLN) 
r RMSD b ± SE a ± SE Cultivar 

0.94 80.8 0.10 ± 0.010 31.3 ± 8.8 411 

0.91 90.6 0.08 ± 0.009 47.1 ± 12.54 Sina 
0.87 136.3 0.08 ± 0.010 40.6 ± 15.32 Local Esfahan 
0.91 77.0 0.07 ± 0.009 40.5 ± 10.64 Sofeh 
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Fig. 1. The relationship between leaf area and the leaf number on the main stem (a) and observed 
versus predicted leaf area (b). Signs are: O, observed; P, predicted; SI, Sina; ES, Local Esfahan; SF, 

Sofeh. 
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Table 3. The parameters estimation of the exponential model (y=aebx) for the relationship between 

the leaf area and the node number on the main stem (MSNN) 
r  RMSD b ± SE a ± SE Cultivar  

0.87 91.3 0.07 ± 0.010 80.4 ± 21.03 411 

0.87 135.3 0.08 ± 0.008 60.1 ± 12.71 Sina 
0.93 79.1 0.09 ± 0.010 48.1 ± 17.38 Local Esfahan 
0.85 123.3 0.06 ± 0.008 61.6 ± 15.11 Sofeh 
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Fig. 2. The relationship between leaf area and the node number on the main stem (a) and observed 
versus predicted leaf area (b). Signs are: O, observed; P, predicted; SI, Sina; ES, Local Esfahan; SF, 

Sofeh. 
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Table 4. The parameters estimation of the exponential model (y=aebx) for the relationship between 
the leaf area and leaf dry weight (LDW) 

r RMSD b ± SE a ± SE Cultivar 

0.96 58.0 105.3 ± 3.99 10.2 ± 11.54 411 

0.96 61.4 99.3 ± 4.01 18.0 ± 12.28 Sina 
0.98 46.8 103.9 ± 2.41 7.0 ± 9.19 Local Esfahan 
0.98 39.9 99.2 ± 2.67 8.8 ± 7.80 Sofeh 
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Fig. 3. The relationship between leaf area and the leaf dry weight (a) and observed versus predicted 

leaf area (b). Signs are: O, observed; P, predicted; SI, Sina; ES, Local Esfahan; SF, Sofeh. 
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Table 5. The parameters estimation of the exponential model (y = aebx) for the relationship between 
the leaf area and stem dry weight (SDW) 

r RMSD b ± SE a ± SE Cultivar 

0.76 150.9 0.46 ± 0.09 265.9 ± 34.67 411 

0.81 129.2 0.55 ± 0.09 235.3 ± 31.34 Sina 
0.83 161.1 0.50 ± 0.07 265.8 ± 37.76 Local Esfahan 
0.84 117.8 0.57 ± 0.08 199.1 ± 26.95 Sofeh 
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Fig. 4. The relationship between leaf area and the stem dry weight (a) and observed versus predicted 
leaf area (b). Signs are: O, observed; P, predicted; SI, Sina; ES, Local Esfahan; SF, Sofeh. 

  

 �#�0B�� �%�
\	    �0B1 +�B�$VDW  #�04/0   
B�5/29 

 01 ��0[	 -
V"� ��� "� 01" J4� b�) "� Q��� "� -�$

 JG1)5     ��B� QB���" ����B� b0B	 .(LA  �VDW   +��B�

  JGB1) ��, W�f�� �" W�&�	 -
V"�5    jp&Bc� .(WB5�

���	  k%��t ��� +"��a  �b  . 1�0� ��`� -
V"� �%� "�

 k%�t "�0\	a  ���5/106  �1/153  "�0\	 �b  ���48/0 

 
�63/0   b�0B`) ��� ��F&	6     ��B� QB���"  B����&� b0B	 .(

LA  �VDW      JGB1 .0B�, W�Bf�� ���Bc Q� �"5  o

�	 '
��  BE� ���� QB, 0     MBc j��B)� "� 
BE1:1   R�,��B>

  �%�
BB\	 .0BB�"�� +�
B%#RMSD  "�411  ��0BB�1/129 


   
��B� +��B�2/112    '
D_Bf� �B�[	 +��B� 
6/117   +��B� �

 Q_BBf6/83      �%�
BB\	 
�BB%� �BB� ��pBB! .��BB�r  ��BB�LA 

R�> ���� �01  ��0E
�	 �01  ��� W�&�	 -
V"� "�85/0  
�

93/0  b�0`) ��� ��F&	6.( �\[� "�   ����B�n 
�Bt
� ^

   MBB���" �BBc�� ^BB%�) #� dBB���$ H�BB� I�BB� ��BBY��

 . ��$ "��V ��"�� �"�	 N%�&	�5L2
�� ��   +
BE"
��	

) �01 o
�&��RMSD ��%
>  � ��r     QB�5
�	 �B%� 
(��X
B�

    ) H�B� I�B� ��B� QB���" M\� Q, ��� '
��LA '#� � (

) H�B� NB�cLDW J�
V H�� I�� ��BY�� +��B� (

" �%� .0�&�E b�(V  WBB�f�� ��Bc b0B	 Q�B��� Q� QB�B��

�B��	 jpB&c� -0B! QB� Q`�B� 
B� .0B1  kB%��Bt �B�� "��

  QBBYE +��B� �B�, �B�c b0B	 NB% 
-
BV"� �B�c b0B	

RB�>  DB` -
BV"�        QB, 0B1 QBB�f�� H�BB� IBB�� �B���

  +��BB� b0B	 kB%��Bta 6/10   +��BB� �b 2/102   0���BB�

)6/10  +2/102LDW=LA�BBB%� .(  b0BBB	95  0BBBf"�

 "� A����F�LA M��� �"LDW    �B� ��pB! .��, Q�`��

 �%�
\	 
�%�RMSD  �r R�> +���  ����LA  i�Y3	 "�

Q� -
V"�  k����52  �96/0 .0���� 



5�� 0�` 
(+#"�
�, �Y�! Q�3	) �E
�$ A�0�39  �"
Y14 
'
&�	# 95  121

 "�&Z6- ) ����! "&% +�-��%���\ �	� !y=axb_	
�! ( ) ����� 0�
 C�� � ��� ��� �	� 9���� �&''JVDW( 

Table 6. The parameters estimation of the exponential model (y=aebx) for the relationship between 
the leaf area and vegetative dry weight (VDW) 

r RMSD b ± SE a ± SE Cultivar 

0.85 129.1 0.48 ± 0.065 153.1 ± 24.76 411 

0.88 112.2 0.53 ± 0.064 127.3 ± 21.22 Sina 
0.93 117.6 0.58 ± 0.057 136.7 ± 21.29 Local Esfahan 
0.93 83.6 0.63 ± 0.053 106.5 ± 14.36 Sofeh 
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Fig. 5. The relationship between leaf area and the vegetative dry weight (a) and observed versus 
predicted leaf area (b). Signs are: O, observed; P, predicted; SI, Sina; ES, Local Esfahan; SF, Sofeh.  
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