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Effect of Organic Fertilizers on the Availability  
of some Micronutrients in Soil 
and on Spinach Productivity 

 

F. Abu Nukta )1( ; M. S. Al-Shater(1) 
and A. Al-Balkhi(1) 

 

ABSTRACT 
A field experment was carried out to study the effect of cow manure (CM) 

and its extract on the availability of Fe , Zn and Cu in soil and on the 
productivity of spinach in field experiment during tow seasons in 2006 and 2007 
at the farm of agriculture college (Abu Jarash). Cow manure was added with 
three levels: 20, 30, 40 t/ha and its extracted humic acids were added with three 
levels: 5, 10, and 20 kg/ha. Study showed: an increase the available Fe, Zn and 
Cu concentrations in soil in most treatments compared with the control, and 
the CM2 was the best. Results showed an increase on productivity of spinach in 
treatments of cow manure and its extract compared with the control for tow 
seasons. The heighest productivity was with CM2 (30 t/ha). The productivity in 
second season was heigher than the first season but differences were not 
significant between tow seasons.   

Key Words: Fertilizer, Micronutrient availability, Humic acids 
extract, Spinach. 

 

)1( Dept. of Soil Sciences. Faculty of Agric. Damascus University, B.O.POX 60231, Syria. 
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PH ��� 10:1EC 3�1!'�10:1 7���'�'��/
CNPKFeZnCu 

%[�/[& 8.5 3.4 31.122.210.700.91390618.412.61

����	� ���!" #$ ��	� �	� ����	� 3�1!'�� 4�%	� ���'	� ��	�$:
K��� 2��#� 6)4(��5#� 2��5#� 
1I�� �L���� ����� 6� ��
�� 	���� @���� �

�5������ 6�5� D�� L���� ����� 6� ��
�� 	���� +, ������ !�
,CM2 �5�
�A� 
�6������ O& +,� �8�"��D� 6$ <O�,� ' 
����� 
1ILSD 	���� ��$ 5%�5�>

 �5�
�A� D�5&� �1# 6� �/O/� %�&�
��� ����� ����� �O���� 6�� ������ !�
,
 ������� ���&� �������� �O�����CM2�1��,> .K�� �(� 6Garcia-mina et al., 

P4O�%�)2004(�	
��� ������� ����* +, ������ -���� +��#�M� 
��� ����5�$
������ ��
�� +, �1���� 6�&�.

6���	�)4(/�!�	� ����	� 5� � �!	� ��!�� ,'�!�)B�/B2(
�0���	� 6�(� 
'��	� #��)	� 
'��	� 
�8�" b3.41 b3.12 

CM1 ab4.60 ab3.62 
CM2 a5.44 4.60 a 
CM3 ab5.11 4.18 ab 
HA1 ab4.42 ab3.30 
HA2 ab4.31 ab3.44 
HA3 ab4.11 ab3.44 

LSD 5%1.71 1.39 
������ !�
, �1��� �#�� ; ����� ����� +, �1��"��� 3
�.� ��� '�A� 

8��	� ���!" #$ ��	� �	� ����	� 3�1!'�� 4�%	� ���'	� ��	�$:
K��� 2��#� 6)5(2��5#� 65� I5�O�� �L���� D�%� 6� ��
�� 	���� @���� �

D�%� ���& N�E�
� ����� ����� �O���� +, L���� CM1 �CM2 �CM3 ��
�A� 
�8�"����O����� 6�� ������ 6&� ' !�
E� 6> ;* �1���# -���% 9* D� ���� ���
� �

������ +, -���% 9* 	�> ���� �8�"�� ��
�A� ����� ����� �O���� +, ��#���M�
��
�� ��E��� 9* 	�> ��� D�%� �����=�� .
�"> �(�Antoniadis et al., �P4O�%� 

)2007(9* �D�%� 

�� +, ������ -���� +��#�M� 
���=����*� .
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 6���	�)5(/�!�	� 8��	� 5� � �!	� ��!�� ,'�!�)B�/B2(
�0���	� 6�(� 
'��	� #��)	� 
'��	� 
�8�" a1.20 ab0.84 

CM1 a1.48 a1.12 
CM2 a1.53 1.26 a 
CM3 a1.36 0.93 ab 
HA1 a1.13 0.84 ab 
HA2 a1.26 1.16 a 
HA3 a1.20 0.87 ab 

LSD 5%0.66 0.45 
������ !�
, �1��� �#�� ; ����� ����� +, �1��"��� 3
�.� ��� '�A� 

7���	� ���!" #$ ��	� �	� ����	� 3�1!'�� 4�%	� ���'	� ��	�$:
K���62��#� )6(
�5���� 
1I�� �L���� F���� 6� ��
�� 	���� @���� �LSD 

	���� ��$5%6�5� L�5��� F���� 6� ��
�� 	���� +, ������ !�
, ��#� '�$
�O����� �1���# 65&� ������� ����� ?� F���� )���� -�( 9* D� ���� ���
� �

����� ����� 6� 2& �O���� �
1I> <����$ ���� <�5(�E� �������� 5I�5�
�A� <�
�8�"��G��8��5� 95*� 	
��� 
������ ����� ����� 9�: 9* D� ���� ���
� 

��E�I�� =��$��#�^�� c�� 9*^�(� �-
��& 6&� ' !�
E� P�8 6> ;* F���� ����* +, 
������� <�I���� <�(�E� 2��#� 
1I>CM2 �5$ 2&"5�� �6������ O& +,� I5�O� '

���
��� 	
��� ������� %�&�
� ��E���Fe�Zn�Cu2&"5� +��/� '���� +, 
-���% 9* D� ���� ���
 '�$��#���M� 2�.� '����� ��
�A� +��/� '���� +, G��� �>'1

��
�� +, <���E��� �8%�&
� 9�$ F&��� ��� 
����� P�1 ����� ������ -���% +,.
6���	�)6(�/�!�	� 7���	� 5� � �!	� ��!�� ,'�!)B�/B2(

 اHIJBC اKL@MC اHIJBC اGول اABC@?<ت
 BC 0.46 ab 0.40 abه@

CM1 0.65 a 0.50 a 
CM2 0.69 a 0.55 a 
CM3 0.58 a 0.46 ab 
HA1 0.58 a 0.43 ab 
HA2 0.48 ab 0.40 ab 
HA3 0.50 ab 0.43 ab 

LSD 5%0.31 0.20 
�.� ��� '�A������� !�
, �1��� �#�� ; ����� ����� +, �1��"��� 3
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����!�K� #$ ��	� �	� ����	� 3�1!'�� 4�%	� ���'	� ��	�$:
K��� 2��#� 6)7('�( @���� ���#���M�)[&/'2(�O������1W�&2��#� 6� S���� �

���& -���% !������#���M� �O����� +, �1���# 8�"�� ��
�A� �5������ �
1I> �(� ��
 �%�&
��� ����� ����� <�I���� <�(�E� T�/�� +��/� 6+5, ���5�� =#� 9�$� �

������ ���&� �+��/� '����CM2)30<��@ /
��&8 (�1��5,> .�5��& '�5$ 2&"5��
 ����� 9�: 9* D� ���� ���
� �2�.� '����� ��
�A� 9�$> +��/� '���� +, ��#���M�

���� ���Q
� ������� 
������ �N�P�K����5� 25��� -��5�% 9*� �1# 6� 
!�
E� 6> ;* �+��/� '���� +, =�,��* 6$ <O�, 2�.� '���� +, 3���� �����

 6������ 6�� ������ 6&� ')2��#�8.(VQ���� P�8 !E���^�� c�� 9*^P�
�> �5� ?�
6� 2& Biondi et al., )1994(%�6���)2004.(

6���	�)7(����!�K� 
�H ,'�!�B2/
2

�0���	� 6�(� 
'��	�#��)	� 
'��	�,'�!�	� 
�8�" ab1.03 b1.16 b1.08 

CM1 a1.31 ab1.48 ab1.39 
CM2 a1.39 a1.61 a1.50 
CM3 a1.34 ab1.55 ab1.45 
HA1 ab1.11 ab1.36 ab1.23 
HA2 a1.24 ab1.39 ab1.32 
HA3 a1.20 ab1.41 ab1.31 

LSD 5%0.29 0.41 0.42 
������ !�
, �1��� �#�� ; ����� ����� +, �1��"��� 3
�.� ��� '�A� 

6���	�)8(5��'��	� 5� 62 #$ ����!�K� 
�H ����-� 

'��	� �0���	� ,'�!� 
2�.� ab1.22 
+��/� a1.42 

LSD 5%0.20 

���01	 
-%5�� �)
�� ����� -��� �1E��� ������ ����� �,��* ��%�� 9* 3��� ��&8�

 ��
�� +, 	
��� ������� ����* 9�$ �1�
�A� 2/��� ��,��*^�� c�� 9*^65$ <O�, 
+, �1��A�"�� �8
��2������ ��#���*� ��
�� )���� .
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