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����  ABSTRACT   ����  

 
The research was carried out during 2009-2010 in agricultural seasons, in Alqusser 

area, western south of Homs city to study growth analysis of Spanish faba bean (var.alfa 

docle) under the effect of different ploughing methods on leaf weight ratio (LWR) relative 

leaf growth rate (RLGR), leaf area ratio (LAR), leaf area duration (LAD), crop growth rate 

(GGR) and net assimilation rate (NAR), using four ploughing methods: surface tillage(T1), 

disk tillage (T2), place tillage (T3) and disk-turning (T4).the experiment was designed at 

randomized complete blocks, with five replications. The study showed the following:  

The ploughing methods of disk Tillage (T2), Place tillage (T4), and disk- Surface 

Tillage (T1) had a Significant increase in leaf weight Ratio (LWR), Relative leaf growth 

Rate (RLGR), leaf Area Ratio (LAR, leaf Area Duration (LAD), Crop Growth Rate (GGR) 

and Net Assimilation Rate (NAR) during the Tow seasons. 

        Disk-turning (T4) had significant increase over disk-tillage (T2), and place 

tillage (T3) in all physiological indicators mentioned above (LWR, RLGR, LAR, LAD, 

GGR, and NAR). On another hand, there was no significant increase between ploughing 

methods disk-tillage and place tillage in all studies indicators.  

 

 

Key words: Faba bean, ploughing methods, leaf weight ratio LWR, RLGR, LAR, LAD, 

GGR, NAR. 

  
 

  

  

  

  
                                                           

*
Professor,  Dep. of Agronomy, Agric face, Tishreen  Univ. Lattakia, syria 

**
 Professor,  Dep. of Agronomy, Agric face, Tishreen  Univ. Lattakia, syria. 



 
��7' �2�(@ �+@�� ) $+@��	 ��@������	 4�+2�	35$$2�	 ( )3 (2013   Tishreen University Journal. Bio. Sciences Series  

11 

:���,�  
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�a2007(... B ��(JB(K:(��.� �%	���	 ,-	�� A� , 
���	� )���)2010 (...  "=(���	 ��� A+� ��%&' 
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� ���'�	 c�'��� �%	���	 ,���

)Ahmadi and Mollazade, 2009( B �$�� �%	���	 ,�� 
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��$@�	 <-('� �Kr' )1 ��� =(���	 
�� A�B ,	��C	 
�� ���� �� (�-(��B M$>R� ����2� =(:��� $�@� (

"
�����+� ���'�> �. ��(%�	� ��C	 4����	  =(���'��	 S
1 =�$: ���15,10 ������	 �%	���	 $�� )T1"( 
�15,99 �������	 �%	���	 $�� )T2� "(16,29  �%	���	 $��������	 )T3� "(19,34 �:(7�	 �%	���	 $�� )T4 $:� .(

) �������	 �%	���	 ,-	�� =:��'T2"( ������	� )T3"( �:(7�	� )T4������	 �%	���	 A+� (���2� ( )T1�	$��� ( 
0,89 "1,19" 4,24) =��(2�+� ��	�'�	 A+� "T4, T3, T2������	 �%	���	 T� ���(���(� ( )T1 �%	���	 =:��' (�> .(
�:(7�	 )T4( ) �%	���	 �'���� A+� (���2�T3, T2) ������	 �%	���	 (J�. =:��'� "(T3 A+� (�������	 �%	���	 

)T2.(  
) �%	���	 ,-	�� $�� =(���	 
�� A�B ,	��C	 
�� ���� �� ����2��	 M$(���	 c�2'T4, T3, T2 ( A�B S
1 
.

���� ���' #	�� =��� =(%	���	  �J�. (1���'� ��
@�	) ������	 �%	���	 T� ���(���(�T1 M�$: (1L(��B ��('�(�� (
,�2'�	� y��'�	 A+� ��>. )���� ���2�	 $��)" 2012( 	
1 ��2�� " ������	 
��&'� ���'�	 =(����� ��>. �����

"�K@ 
� (K'>(��� (K'�(�� M$(��� (K�(���	� ,	��C	 ���� �����J =(�
x� 
� `+��' (�� ���(���	 M$(���  	
1 M�$:
 �>7� �%R' �'�	 ���J2�	 (K@'	��� �-�J�	 ��%�'�	 ��+�� ML(�> T��� ��-�J�	 �:(��	 #(�'�	 �� �:���	 ����	

.=(��+� *(@�	 
���	 �� �7(��  
  

���� )1( 

# 
� $�C !

�D
 �(� ���� �� � 

�	
 !"(%) ����	
 �(� B	  

����$��	 �%	���	 ,-	��  
 4����	
��)	  

 4����	
��(%�	  

 ���'�

������	  

) $1(7�	 $�� M$(���	T1(  
(��:  %  

)           ����� �%	��T1(  14,54  15,66  15,10  �  �  

)    ������ ���: �%	��T2(  15,44  16,54  15,99  0,89  5,56  

)     ����: ���: �%	��T3(  15,73  16,86  16,29  1,19  7,30  

)   �:(7 ���: ��! �%	��T4(  18,47  20,22  19,34  4,24  21,19  

LSD at 0.05 0,22  0,18  0,28      

,	��C	 
�� ���� ���'� $2� BA�  =('(���	 
�� %15,10 ) ������	 �%	���	 $��(T1  �$(: ��!� (J����
 �:�� ���� �>7' A+� ,)���� ���2�	 $��) ��:�� ��(�� ���$ �a =(��+� �%�	2012 
�
1 ML(�> 
(� ��('�(�� (

��>' 
��7R��	
�'J���� 
( V�J��	) �-	�K�	 y��@��	 =(�+�'� ���+' 
(2��'�' )�  � �@�'�> (V��%�	 3�
 �(�'�)
) �������	 �%	���	 $�� =(���	 
�� A�B ,	��C	 
�� ���� ���'� �� M$(���	 3�
 $>R�� ,V�
@�	 y��@��(�T2 4% (

) ������	T3 (���� ��>	 A�B ��'� 19,34 ) �����	 ��! �:(7�	 �%	���	 $��T4( .����2� ,�����  
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2 J �2
��	 ����	
 ���	
 ���� �� � 

�	
 !"

# 
� $� )RLGR(:  
)��$@�	 .
���	 M$�� �� ��:���	 ��(���	 �� M$(���	 �	$�� 
� �:��+� �����	 ����	 �$2� ��2�2(  

  ��C	 4����	 ��� �:��+� �����	 ����	 �$2� =(���'� �� ����2� (:��� ����$��	 �%	���	 ,-	�� =�Kr. $:�
 
�����+� =(���'��	  S
1 =�$:� "
�����+� ���'�> �. ��(%�	�0.088 ) ������	 �%	���	 $��T1� "(0.189  $��

) �������	 �%	���	T2� "(0.193 ) ������	 �%	���	 $��T3"( �0.224 ) �:(7�	 �%	���	 $��T4 (���2� =:��' $:� .(
) =(%	���	T4.T3.T2 �	$��� (0.101 "0.105 "0.136 ) ������	 �%	���	 A+�T1 =:��' (�> .( �%	���	 (���2�

�:(7�	 )T4�������	 
�'%	���	 A+� ( )T2������	 �%	���	� ( )T3(.  
 =(%	���	 S
1 $�� �:��+� �����	 ����	 �$2� �� M$(���	 $�2'B ,	��C	 
�� ���� �� ����2��	 M$(���	 A�

)LWR) ��$@�	 �� =(���	 
�� A�B (1=(��+� �:���	 ����	 M$(�� A�	� "�K@ 
� ( "
���a� )���) 2010 <'(��	� (
 V�
@�	 y��@��	 ���� �� ���	�'� �:�� 
�B�	 y��@��	 A�V�J� )���� ���2�	 $��)2012,  ,-	��� $-(2�	� "(

(K'	
 �%	���	 )T4, T3, T2������	 �%	���(� (�(�: ( )T1.(  
�:(7�	 �%	���	 $�� �:��+� �����	 ����	 �$2� M$(�� $2' )T4 ��(�� ��>C (0.136  M$(�� ���� ��>.�

60.71  (7�C	 �+:� ���'�	 �� ������	 
����+� M$-(� % ���(��) c��C	 =(%	���(�T1, T3, T2T� 	
1 ,�'�� ( 
)Bolkh, 2008 `'��1. $	$�' ��('�(�� ,	��H� �%�. ���� ��� �$2� 
� <'(� �%�C	 �:���	 ����	 
. �>
 V
�	 (

.��@('�P	 $��'� =(���	 �@(� ��+' M��$� ���J� $	�� ����'� �-�J�	 ��%�'�	 ��  
  

) ����2 �� � 

�	
 !"

# 
� $� (�� �2
��	 ����	
 ���	
 ����2//L.
9�  

����$��	 �%	���	 ,-	��  
 4����	
��C	  

 4����	
��(%�	  


������	 ���'�  
 $1(7��	 $�� M$(���	T1 

(��:  %  

         ����� �%	��   )T1(  0.087 0.089 0.088  �  � 

)     ������ ���: �%	��T2(  0.184  0.194 0.189 0.101 53.44 

 �%	��)      ����: ���:T3(  0.188  0.198 0.193 0.105 54.40 
)    �:(7 ���: ��! �%	��T4(  0.189 0.250 0.224  0.136 60.71 
LSD at 0,05  0.009 0.015 0.022     

3 ) !

�N	 �����	
 �����	
 �� � 

�	
 !"

# 
� $� JLAR:(  

 ��%&' =�' ,	��H� ������	 ��(���	 =(���'� =��x' ���'�> �. ��(%�	� ��C	 4����	 ��� �%	���	 ,-	��
) ��$@�	 
�����+�3=(���'��	 =�$: ��� (1,25  ) ������	 �%	���	 $��(T1� "2,57  �������	 �%	���	 $��

)T2� "(2,45 ) ������	 �%	���	 $��T3 "(�2,88 ) �:(7�	 �%	���	 $��T4(" ) �%	���	 ,-	�� =:��' $:�T4, T3, T2 (
A+� (���2� ����� ) �%	���	T1	$��� ( �1.63, 1.20, 1.32 ,��	�'�	 A+� ) �%	���	 =:��' (�>T4 A+� (���2� (

) �%	���	 �'���� T3�T2) �%	���	 ,-	�� $�� ,	��H� ������	 ��(���	 =(���'� �� M$(���	 =�$: (T4, T3, T2 (
) ������	 �%	���	 T� ���(��T1��	��� (1,63, 1,20, 1,32   S
1 =('(�� M�$:  ��� ��(���	 S
1 =+>7'�

 ��(@ M$(� �(�$	 A+� =��(2��	. 3�
 A+� �$'��� ,?��'�(� ��-(��	 ��'(���	 �@��C	 L(�� =(�+�� `>+K'�' (�� ��>
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������	 ��(���	 �� ���-��	 M$(���	 ���� 
� % 56,59, 48,98, 51,36 . ���7 �� )B 	
1 4'� 
�� *��r �
 =(�� ]2� �� ��%&'�	 ��� 
� �%	���	 ,-	�� (K'��� ��(2� �-�J ��%�' ��+�� ��� 
� ���+� ��-��� ���(��

(7�	 ���: ��! �%	���(� ���'�	�: �� )T4	 ,��' ���+2�	 T@	���	 ��7' (�> (��>  ,�� A+� ���1(r ��(%>20  �30  4�
)Alamotui and Navabzadeh, 2007(  	
1�. =(�
x��	 #(�'�	� ���'�	 �� �(7'�)	� ,�2'�	 M�: (1��
@ A��

 ?>2�	 (�BC	 ��� A+� (�(@���(���	 A+�� ,	�� ,	��H� ������	.  
�>
 )�� �"
���a� ) 2010( ��(@�	 M$(��	 
� ���> ��>. =��. �����	 ��! �:(7�	 �%	���	 
.  �� ��>	�'��	

�������	 �%	���(� ���(�� ����	 =(�� ������	 �%	���	 T� ���(��� ������	�  ��(���	 ���1C ����� ���2' �@�'��	 S
1�
",	��H� ������	 �K@ 
� ��(@�	 M$(��	 �(�$	 �� "���(% �K@ 
� �%	���	 ������ (1�%&'��  (� T� �@�'��	 S
1 ,�''�

 ���'B
���a� ���2�	 $��) `�� "2010 A+� ( �� ��(@�	 M$(��	 �(�$	
���	  � 
�'+�	 (K'�(��� ,	��)	 
�� (K��
 
	�%R' �� ������	 ��(���	,	��H� .  

  
���� )3 N	 �����	
 �����	
 �� � 

�	
 !"

# 
� $� (!

� ��2
9�/  

����$��	 �%	���	 ,-	��  ��C	 4����	  ��(%�	 4����	  
������	 ���'�  
$1(7�	 
� M$(���	T1 

(��:  ���-� ����  
    ����� �%	��    )T1(  1,17 1,33 1,25 �  �  

)   ������ ���: �%	��T2(  2,48 2,66 2,57 1,32 51,36 

 ����: ���: �%	��  )T3(  2,36 2,54 2,45 1,20 48,98 

�:(7 ���: ��! �%	�� )T4(  2,79 2,98 2,88 1,63 56,59 

LSD at 0,05 0,30 0,31 0,21     
4 J )�9�Q�%* B�) !

�D
 Q�,� R
�� �� � 

�	
 !"

# 
� $�LAD(:  

C	 L(�� M�'� =+�� ���� ���. M�'��� ��>. ��(��� �-�J�	 ��%�'�	 ��+�� �� (K'L(�> A+� ,	�� � �� ����2� ,
 
�����+� ���'�> �. ��(%�	� ��C	 4����	9.52 �:(7�	 �%	���	 $�� )T4� "(7.72 �������	 �%	���	 $�� )T2( "

�7.20 ) ������	 �%	���	 $��T3) ������	 �%	���	 T� ���(���(� (T1 (3.81 =(:����	 S
1 =�$: ��� .3.39, 
3.91, 5.69 =��(2�+� ��	�'�	 A+�      )T3, T2, T4( (��������	 �%	���	 T� ���(�� )T1(.  

(K'L(�> A+� ,	��C	 L(�� M�'� �� M$(���	 $�2' �-�J�	 ��%�'�	 ��+�� �� �%	���	 ,-	�� $�� )T4, T3, T2 (
B�A . A+� M�$: (K� =(%	���	 S
1 
B (K'�(%> ](���	� (K'��(�� M$(��� (K>>�'� ���'�	 =(�� ]2� �� =	��x' �	$�

 � ,�2' �K�� (��	 �����J ���$2� =(�
x� 
� `+��� (�� L(��	 #'�' �'�	 ��
@�	 �(7'� ,	��H� ��+�2� ��%�'�	
����	� �-�J�	 ) ������	 �%	���	 T� ���(��T1(.  

) �:(7�	 �����	 ��! �%	���(�T4 ���'�	 3���' A+� ��2' ( �:. (K'�(%> 
�>' ��('�(�� (K�+: 
�$ ������	 =�'
) �������	 �����	 
�'%	���	 ��(%> 
�T2) ������	 �����	� "(T3"(  ,(��H� ��(%>�	 
� $�	� c�'�� 
�>7' 
�'+�	

 =(:����	 =�(> ��('�(�� ����	 =(�� ��
@ ,�2'� (����' ���(�'� ���� (1(��. (�� ���	�'�	 (K'+'> 3���'� =�(: �'�	
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���	 ��! �%	���	 ����� �� =(:����	 =�(> ��(���(� "
�����+� ���'�> �. ����	 ����� ��� ����2� ��! (�K��� ��
�:(7�	 )T4( 	$@ ����2� ���(���(� T� )T3, T2 ��  ���	 	
1� (B ���� ���(�� ����� =(�(�� 
��&' �� 	��$ (1L(��

(1���'� ��
@�	 ")���) 2003(.  
  

���� )4� �9�Q�%* B�) !

�D
 Q�,� R
�� �� � 

�	
 !"

# 
� $� (2
9�/ 

)$1(7�	 
� M$(���	T1(   ���'�
�����	�
  

 4����	
��(%�	  

 4����	
��C	  

����$��	 �%	���	 =��(2�  
%   �(��:  

�  �  3.81 3.87 3.75  ����� �%	��        )T1(  

50.65 3.91 7.72 7.84 7.60 ������ ���: �%	��  )T2(  
47.08 3.39 7.20 7.37 7.03 ����: ���: �%	��   )T3(  

59.89 5.69 9.5 9.62 9.41 �:(7 ���: ��! �%	�� )T4(  

  1.18 1.01 0.96 LSD at 0.05 

 V�
@�	 y��@��	 ���� �� (K:��' 3�
 $>R�BV�J��	 y��@��	 A� )RSR ���2�	 $��)(K�+� ��� �'�	 (
)����" 2012 ��%�'�	 ��+�� �� ��(2�� L	�J� ,	��C	 L(�� �� ���. ����� ��� M�'� ,	��C	 
(��2' 
�'@�'��	 �>� (

��	 ���J2�	 $	���(� ��
��	� =(���	 $�' �-�J�	��� M$(��	 �>7'� V$(�':)	 ������	 ��� "=(���	 �� ��(@�	 
.(
����	)  

) ���'Kellogg, 1989 (B� =(��'�)	 
. A���'�	 =(��� �� ��
@�	 T���'� ���> � $�. �%�����	 �
=	����'�	  ��(K�	P�	 ���	���	 ]�C	 ��@('��:�� ����� ��'�� 4�+� ��>�� M�'� ���C <-('� =�(>� "

)Nayakatawa,2008`��� ��%&'�	 =	
 �� (.  
5 J ) �	����	
 ���	
 ���� �� � 

�	
 !"

# 
� $�GGR(:  

 =�$:� "��(%�	� ��C	 4����	 ��� ����	 =(��� �������	 ����	 �$2� �� 	��x' �%	���	 ,-	�� =�Kr.
=(���'��	 "
�����+� 2.29 ) ������	 �%	���	 $��T1� "(2.54 �������	 �%	���	 $�� )T2"( �2.58  �%	���	 $��
) ������	T3"( �2.96 ) �:(7�	 �%	���	 $��T4 ,-	�� =:��'� .(�������	 �%	���	 )T2(" ������	� )T3�:(7�	� "( 

)T4������	 �%	���	 A+� (���2� ( )T1 (�	$��� 0.67, 0.29, 0.25 ) �%	���	 ,-	��� ��	�'�	 A+�T4, T3, T2 "(
 S
1 =�$(��M$(���	  ���-� ����>22.63, 11.24, 9.84 .��	�'�	 A+�  

 ,�(��	  ���(� �������	 ����	 �$2� M$(�� $2'�%	���	 ,-	�� $�� (1�>
 )T4, T3, T2 �	�7R� ( 4>	�' M$(��� 
 $(���	 A'�� ��	���	 
�� =(���	 �� ��(@�	 M$(��	 ��������	 �%	���	 T� ���(�� (K��� ]�C	 
� ��(���	 M$�� 

)T1��$ A+� ���$ ( "���+� ���(���	 ���'�	 *��r �-�K' �� ���(���	 �%	���	 �� 3�
 �%�'� =(���	 3�'�	 � ����
4�+�� ���> �:��  #(�'�	 A+� �$(:�27C	  M$(��	 �(�$	� �-�J�	 ��%�'�	 �� ��(2��	� ���(2�	 `'L(�>� ��-�J�	

) ������	 �%	���(� ���(�� (���2� ��(@�	T1 .( ��:(7�	 �%	���	 
. c�� (�1 )T4 �$2� �� ����2� M$(�� ��>. =��� (
 ��� �������	 ����	) 
�'%	���	 
�� ����2� ,��� $@�' 4� (���� "
�����+� ���'�> �. ����	 �����T2)� (T3 "(
 (�1��%&' A�B 3�
 $�2��.��(@�	 M$(��	 �>7'� ����	 �� �%(�'��	 (1��%&' ��('�(�� ���'�	 =(�� ]2� A+�  �(�'��	  
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) ����5� ($�/U* �	����	
 ���	
 ���� �� � 

�	
 !"

# 
� 2
9�/  

T1 $1(7�	 
� M$(���	  ���'�

������	  

 4����	
��(%�	  

 4����	
��C	  

����$��	 �%	���	 =��(2�  
% (��: 

�  � 2,29 2,33 2,25  ����� �%	��         )T1(  

9,84 0,25 2,54 2,63 2,45 ������ ���: �%	��   )T2(  

11,24 0,29 2,58 2,68 2,48 ����: ���: �%	��    )T3(  

22,63 0,67 2,96 3,02 2,90 �:(7 ���: ��! �%	�� )T4(  

  0,21 0,28 0,16 LSD at 0.05 

������	 �%	���	 =>+� (���� (T1)  �(1(@'	  �	��(x�  ����	 �$2� =(���'� (K�� =2@	�'� 
� �������	
)22,63 � 9,84 ��>	�� A+� (K'('(�� M�$: 4$2� %(�	=('(�� �������	 � �%	���	 ,-	�� ����	 A+� M�$���	 �� c��C	
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