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1
. Flower initiation 

2
. Indol acetic acid 
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Table 1. Chemical analysis of water used in the experiment 
��

ECe��Cl���HCO3���SO4
2
� Na+��Mg++��Ca++��

ds. m-¹ 

 
pH 
   Meq L-¹ Meq L-¹   

0.341��7.48��3.75 5.20 3.83 4.91 5.60 8.80��

����Y�������L��
'Y
��3��Q�;�9�(5��;���

Table 2. Soil characteristic of the soil experimental ground 
�

Zn��P��K��Fe��pH��OC N��T.N.V��Clay Silt Sand��Soil 

texture 

Depth��
(cm) 

Electrical 
conductivity 

ds m
-
¹�� 

��

   
��

 
����(mg kg-1)��

��

����(%)��

0-30��2.50 7.32��7.20 308 1.29��1.01  0.38��0.09 12.10��27��39��34 CL 

 
 

1
. Cell elongation
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Table 3. Analysis of variance for yield and growth characteristics of cucumber  
 

9�D.'���(N��(���

M.S. 

��
�D+��;��

46'� 

Branches 

number��

�+�.���] 

Plant 

length��

������

��(��^�;��

Dry 

 matter 

 of Fruit��

��(��'_> 

Fruit  

diameter��

��]��

��(� 

Fruit  

Length��

�
�D+��

��(� 

Fruit��
number��

�'82�6 

Yield��

�Y	���

��
�L 

D.F.��

9
'((`+�-O/���

S.O.V.��

��166.73����40874.79����6.01��0.86 �����7.99����45.51����554419.41��1 ��%��?A6��'�H�� �i�
�����b��G�7 

factor A ���
(Main effect  of 
fertilizer source)��

��220.47����59472.91����8.14����2.54����37.76����54.71����507694.48��2����%��?B6��'�H�� �i�
�����u�9�7 

B�factor��
(Main effect 
fertilizer levels)��

��40.87����10427.32����1.68����0.29 ��2.25����12.57����160980.89 2��A×B���

��22.85����1729.83����1.47����0.33����9.82����16.62����158221.13 4����%��?C6��'�H�� �i�
'	�
�������u�9�7 

C�factor��
(Main effect 
sprays levels)��

��0.61��29.25 ns����0.30����0.04����0.55����1.26�����51182.83 4��A×C 
��

��0.75����68.66����0.07����0.00����1.23����0.96����32723.60��8 B+C 
��

��0.26��20.20 ns����0.16����0.00��ns�0.15����0.91����22145.23��8��A×B×C��

0.03 19.26��0.01 0.00��0.08��0.10��53092��60���3��2����9� 

Error��
2.96��3.89��2.60��1.61��2.24��7.45��2.87���������q4�Z3�] ��

C.V. (%) 

ns�������'G-����R�Z�4�4�+��'G-�����������!%g��89��������F����

Significant at %1 level of probability, respectively�non significant andw���ns,��

��
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  Table 4. Mean comparison of the effect of main fertilizer sources on yield and growth indices of cucumber 
 

	��(+ 

Treatment��

�'82�6��

�+�.�	���

Yield 

(g/plant)��

��(���
�D+��

Fruit 

number��

����(����] 

Fruit 

length 

(cm)��

�����(��'_> 

Fruit 

diameter 

(cm)��

�^�;�����

���(� 

Dry 

matter of 

fruit (%)��

���+�.���] 

Plant 

length 

(cm)��

��;����
�D+

�46'� 

Branches��
number��


��� ���������������Urea�� 176.97 b�� 3.53 b 12.38 b�� 2.35 b�� 3.91 b�� 91.62 b�� 4.80 b��
	�
����
������������� 333.95 a�� 4.95 a�� 12.98 a�� 2.55 a�� 4.43 a�� 134.24 a�� 7.52 a��

 

���I&������S�%C��W�g�d3�OU�/g����������#�%�����'G-��W�%���/U�?���89����������!%g� '��� &���#��2������+��/H���d3�/G	�� 

  Means with at least one common word in each column, have no signification difference at  %1 of probability level 
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     Table 5. Mean comparison of the effect of nitrogen fertilizer levels on yield and growth indices of cucumber�

	��(+ 

Treatment��

�'82�6��

�+�.�	���

Yield  

(g/plant)��

��(���
�D+��

Fruit  

number��

����(����] 

Fruit 

length (cm)��

�����(��'_> 

Fruit 

diameter 

(cm)��

�^�;�����

���(� 

Dry matter 

of fruit (%)��

���+�.���] 

Plant 

length (cm)��

��;����
�D+

�46'� 

Branches 
number��

/��	 

Control��
111.50 

c�� 2.73 
c�� 11.40 

c�� 2.12 
c�� 3.57 

c
 64.68 

c�� 3.05 
c��

B<<�)�������

�#$��%�&��% ���� 

(200 kgN/ha)�

290.30 
b�� 4.66 

b�� 13.17 
b�� 2,59 

b
 4.41 

b
 121.70 

b�� 7.41 
b��

;<<��)������

�#$��%�&��% ���� 

(400 kgN/ha)�

364.60 
a�� 5.33 

a
 13.47 

a
 2.65 

a
 4.53 

a
 152.40 

a
 8.01 

a
 

 

���I&���U�/g��������������S�%C��W�g�d3�O#�%����'G-��W�%���/U�?��'��/H���d3�89���������/G	�� 

Means with at least one common word in each column, have no signification difference at %1 probability level 
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Table 6. Means comparison of the effect of spray levels on yield and growth indices of cucumber�
 

	��(+ 

Treatment��

�'82�6��+�.�	���

Yield  

(g/plant)��

��(���
�D+ 

Fruit  

number��

����(����] 

Fruit  

length 

 (cm)��

���(��'_> 

Fruit  

diameter 

(cm)��

���(��^�;����� 

Dry matter  

of fruit (%)��

���+�.���] 

Plant 

length (cm)��

�46'���;����
�D+ 

Branches 

number��

/��	�Control�� 176.50 
e�� 3.33 

c�� 11.60 
c�� 2.31 

d�� 3.79 
d�� 99.89 

e�� 4.77 
e��

#$��%�& ����(N)�� 186.50 
d�� 3.44 

c�� 12.31 
c�� 2.37 

c�� 4.00 
c�� 107.50 

d�� 5.38 
d��

�#$��%�&�x��� 

Fe)b�(N��
261.80 

b
 4.44 

b
 13.07 

b
 2.47 

b
 4.31 

b
 119.50 

b
 6.77 

b��

�#$��%�&�x��� 

Zn)��b(N��
242.30 

c
 4.27 

b
 12.94 

b
 2.44 

b
 4.21 

b
 112.90 

c
 6.22 

c
 

�#$��%�&�x����

�x��� 

Zn)b Fe �b(N��

410.20 
a�� 5.72 

a�� 13.50 
a

 2.67 
a

 4.54 
a

 124.90 
a

 7.63 
a

 

���I&�������S�%C��W�g�d3�OU�/g����������#�%����'G-��W�%���/U�?��'��/H���d3�89���������/G	�� 

Means with at least one common word in each column, have no signification difference at  %1 of probability level 

��
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Table 7. Means comparison of interaction of source and nitrogen levels effects on yield and growth indices of 

cucumber  
�

�S(�'+	��(+� 

Treatment��
combination��

�'82�6��

�+�.�	���

Yield 

(g/plant)��

��(���
�D+��

Fruit 

number��

����(����] 

Fruit 

 length 

 (cm)��

�����(��'_> 

Fruit  

diameter 

(cm)��

���(��^�;����� 

Dry matter 

 of Fruit 

(%)��

���+�.���] 

Plant  

length  

(cm)��

��;����
�D+

�46'� 

Branches 

number��
�� N 1�� 111.20 

e
 2.73 

d�� 11.41 
d

 2.13 
d�� 3.58 

d�� 64.63 
e�� 3.03 

e��
S 1�� N 2�� 200.70 

d�� 3.80 
c�� 12.80 

c�� 2.45 
c�� 4.09 

c�� 92.67 
d�� 5.46 

d��
�� N 3�� 219.00 

c
 4.06 

c
 12.95 

c
 2.48 

c
 4.08 

c
 117.60 

c
 5.90 

c��

�� N 1�� 111.80 
e

 2.73 
d

 11.39 
d�� 2.10 

d
 3.57 

d
 64.73 

e�� 3.06 
e

 

S 2�� N 2�� 379.90 
b

 5.53 
b�� 13.55 

b
 3.73 

b
 4.74 

b
 150.70 

b
 9.36 

b��
�� N 3�� 510.20 

a
 6.60 

a
 14.00 

a
 2.81 

a
 4.98 

a
 187.30 

a�� 10.13 
a

 

���I&���C��W�g�d3�OU�/g��������������S�%#�%����'G-��W�%���/U�?��'��/H���d3�89���������/G	����

Means with at least one common word in each column, have no signification difference at %1 probability level 

S 1�w�
���6Urea7��S 2�w���������	�
����
���6Sulfur coated urea7 

N 1��N 2���N 3w+���4�4�u�9�����#$��%�&�����Z�<��B<<��;<<��% �����)���������

��

��

�������Y%�����'82�6�'.�4��
���23��a�_����!0�'"(��-.�/���.�,"��')
��(N��(���#��,��9�:5���	��	�	�(; 

Table 8. Mean comparison of interaction of the nitrogen and spray levels effects on yield and growth indices of 

cucumber 
 

�S(�'+	��(+� 

Treatment��
combination��

�'82�6��

�+�.�	���

Yield 

(g/plant)��

��(���
�D+��

Fruit 

number��

����(����] 

Fruit 

length 

(cm)��

�����(��'_> 

Fruit 

diameter 

(cm)��

�^�;�����

���(� 

Dry 

matter of 

Fruit (%)��

���+�.���] 

Plant 

length 

(cm)��

��;����
�D+

�46'� 

Branches 

number��

�� F 1�� 128.00 
h�� 2.66 

e�� 11.42 
g�� 2.24 

f
 �� f�3.64 80.67 

g�� 3.61 
i

 

�� F 2�� g
 �137.80�� 2.77 

e�� f�12.11�� f�2.29�� e�3.81�� fg
 �81.17�� h�4.11��

S 1�� F 1��
f�194.80�� 3.88 

d�� de�12.81 2.39 
e�� 4.06 

d
 96.89 

e�� 5.33 
f

 

�� F 4��
f�187.00 

d�3.77�� de�12.68�� e�2.36�� d�4.01�� 9159 
ef

 
g�4.944��

�� F 5�� d�237.30 
c�4.55 

cd
 �12.89 

cd�2.49 
d�4.06 

d�102.80 
e�6.00��

�� F 1�� e�225.00 
d�4.00 

f�11.78�� e�2.38 3.95 
de�� c�119.10 

e�5.94��
�� F 2�� d�235.20 

b�4.11 
e�12.51 

d�2.45 
c�4.20 128.90

 b
 

d�6.66 

S 2�� F 3�� 328.90 
b�� b�5.00�� 13.32 

b
 

b�2.55�� b�4.56 142.10 
a

 
b�8.22 

�� F 4��
c�297.50 

bc�4.77�� bc�13.19 
bc�2.52�� b�4.42 

b�134.30 
c�7.59 

�� F 5�� a�583.2 
a�6.88 

a�14.10 
a�2.85 

a�5.02 
a�146.90�� a�9.27 

���I&�������S�%C��W�g�d3�OU�/g����������#�%����'G-��W�%���/U�?��'��/H���d3�89���������/G	�� 

Means with at least one common word in each column, have no signification difference at  %1 of probability level 

F 1��F 2��F 3��F 4�� F 5 � w+��������#�/��Z�4�4��������'	�
��������
�������'	�
��
�������'	�
�x�����������
������������
���������x��������x

������������

F1� not foliar spray, F2� Urea (2 g/liter), F3 ��� Urea + Fe-EDTA (2+2 g/liter), F4��Urea + So4Zn (2+2 g/liter),  

F5 � Urea + So4Zn + Fe-EDTA (2+2+2 g/liter) 

��

��
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Table 9. Mean comparison of interaction of nitrogen and spray levels effects on yield and growth 

indices of cucumber�
 

�S(�'+	��(+� 

Treatment��
combination��

�'82�6��

�+�.�	� 

yield 

(g/plant)��

��(���
�D+��

Fruit 

 number��

����(����] 

Fruit 

length 

(cm)��

�����(��'_> 

Fruit 

diameter 

(cm)��

�������

��(��^�; 

Dry 

matter of 

Fruit (%)��

���+�.���] 

Plant 

length 

(cm)��

��;����
�D+

�46'� 

branches 

number��

�� F 1��   70.72 
i�� h�2.00 

j�9.48�� j�1.94 
j�3.02�� ek�52.83�� m�2.00 

�� F 2�� I�81.59�� h�2.00 
i�10.93 

i�20.35 
i�3.47�� jk�56.17�� l�2.58��

N 1�� F 3��
h
 �134.50�� g�3.00 

h�12.18�� h�2.165�� gh�3.82�� i�72.08�� j�3.58 

�� F 4��
h
 �130.20�� g�3.00�� h�12.13�� h�2.13�� h�3.68�� j�6.00�� k�3.00��

�� F 5�� h
 �140.60 

f�3.66 
h�12.26�� g�2.32 

g�3.88 
h�80.33 

i�4.08 

�� F 1�� g
 �222.80 

ef�4.00 
gh�12.47 2.49 

f�� f�4.15 
eg�108.80 

h�6.08��
�� F 2�� f

 �238.00 
ef�4.00 

ef�12.93 
ef�2.53 

f�4.24�� f�121.40�� g�6.66 

N 2�� F 3��
e�277.40�� d�4.66 

cde�13.39 
cde�2.59�� cd�4.48 

ef
�126.30��

e�7.91 

�� F 4��
e�270.90 

d�4.66�� def�13.16 2.56 
def

 
de�4.44 

ef
�122.50 

f�7.25 

�� F 5�� 442.30 
b

 
b�6.00 

ab�13.93 
b�2.78�� b�4.75 

e�129.40 
b�9.16 

�� F 1�� f�236.00 
ef�4.00 

fg
 �12.85 

f�2.51 
f�4.21 

d�138.10�� h�6.25 

�� F 2��  f�239.90 
de�4.33 

def�13.07 
ef�2.54 

ef�4.30 
c�145.00�� g�6.91 

�� F 3��
c�373.50 

b�5.66 
bc�13.63 

c�2.65 
bc�4.63 

ab
�160.00��

c�8.83 

=N�������� F 4��
d�325.80 

c�5.16 
bcd
�13.52��

cd�2.63�� cd�4.52 
b�154.30 

d�8.41 

�� F 5�� a�647.80 
a�7.50 14.30 

a
 

a�2.90 
a�4.99 

a�164.80�� a�9.66 

���I&�������S�%C��W�g�d3�OU�/g����������#�%����'G-��W�%���/U�?��'��/H���d3�89���������/G	�� 

Means with at least one common word in each column, have no signification difference at  %1 of probability level 

F 1��F 2��F 3��F 4�� F 5 w�+��#�/��Z�4�4�������
�'	��������'	�
�����
����������'	�
�
�������x����������
�������������������
����x��������x������������

F1� not foliar spray, F2� Urea (2 g/l), F3 ��� Urea + Fe-EDTA (2+2 g/l), F4��Urea + So4Zn (2+2 g/l),  

F5 � Urea + So4Zn + Fe-EDTA (2+2+2 g/l) 

��
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    Table 10. Mean comparison of interaction of nitrogen sources and levels and spray levels on yield and 

    growth indices of cucumber�

�S(�'+	��(+� 

Treatment��
combination��

��������������������������������������'82�6

�+�.�	���

yield 

(g/plant)��

��������������
�D+

��(�  

Fruit 

number��

��(����] 

Fruit 

 length 

 (cm)��

���(��'_> 

Fruit 

diameter 

(cm)��

�^�;�����

���(���

Dry 

matter of 

fruit (%)��

��+�.���] 

Plant 

length 

(cm)��

��;����
�D+

6'�4��

Branches 

number��

�� �� F 1�� m�70.68�� k�2.00�� l�9.50�� qr�1.99�� r�3.04�� p�51.83�� t�2.00��

�� �� F 2�� m�81.24�� 2.00 k�� k�10.92�� opq�2.05�� q�3.39�� op�57.00�� s�2.50��

�� N1�� F 3�� l�134.30�� j�3.00�� j�12.21�� n�2.18�� mno�3.83�� mn�71.17�� q�3.50��

�� �� F 4�� l�130.30�� j�3.00�� j�12.14�� no�2.15�� nop �3.74�� no�63.33�� 3.00 r��

�� �� F 5�� l�139.40�� hij�3.66�� j�12.24�� m�2.30�� klmn�3.90�� lm�79.83�� no�4.16��

�� �� F 1�� l�146.10�� j�3.00�� j�12.26�� lm�2.36�� klmn�3.92�� kl�84.67�� no �4.33��

�� �� F 2�� k�168.30�� j�3.00�� hij�12.61�� jkl�2.41�� ijklmn�4.00�� jk�92.00�� lm�4.83��

S1�� N2�� F 3�� j�207.40�� ghi�4.00�� efghi�13.08�� ijk�2.48�� hijk�4.14�� jk�94.33�� k�5.83��
�� �� F 4�� 202.70 j�� ghi�4.00�� fghij�12,82�� jkl�2.43�� ijkl�4.11�� jk�92.50�� k�5.50��

�� �� F 5�� h�279.00�� ef��5.00�� efgh�13.21�� ghi�2.58�� ghi�4.26�� ij�99.83�� i�6.83��

�� �� F 1�� k�167.30�� j�3.00�� ij�12.49�� klm�2.38�� Jklmn�3.96�� i�105.50�� mn�4.50��

�� �� F 2�� k�163.70�� ij�3.33�� fghij�12.80�� jkl�2.42�� ijklm�4.05�� hi�109.50�� l�5.00��

�� N3�� F 3�� i�242.60�� efg�4.66�� efghi�13.15�� hij�2.51�� hij�4.20�� fg�125.20�� ij�6.66��

�� �� F 4�� i�228.10�� fgh�4.33�� efghi�13.09�� hijk�2.49�� hijk�4.16�� gh�118.80�� J�6.33��

�� �� F 5�� gh�293.50�� ef�5.00�� efgh�13.22�� fgh�2.59�� ijklm�4.02�� f�128.80�� i�7.00��

�� �� F 1�� m�70.75�� k�2.00�� l�9.47�� r�1.89�� r�3.01�� op�53.83�� t�2.00��

�� �� F 2�� m�81.93�� k�2.00�� k�10.95�� pq�2.01�� pq�3.55�� op�55.33�� rs�2.66��

�� N1�� F 3�� 134.70 l j�2.00�� j�12.15�� no�2.14�� mnop�3.80�� mn�73.00�� pq�3.66��

�� �� F 4�� l�130.10�� j�3.00�� j�12.12�� nop �2.11�� opq�3.63�� op�60.67�� r�3.00��

�� �� F 5�� l�141.70�� 3.66 hij j�12.27�� lm�2.35�� lmno�3.86�� lm�80.83�� op�4.00��

�� �� F 1�� fg�299.50�� ef�5.00�� ghij�12.67�� efg�2.62�� fgh �4.38�� f�132.80�� h�7.83��

�� �� F 2�� fg�307.70�� ef�5.00�� efgh�13.24�� efg�2.66�� fg�4.49�� e�150.80�� g�8.50��

S2�� N2�� F 3�� e�347.50�� de�5.33�� cde�13.70�� cde�2.71�� cd�4.82�� e�158.30�� e�10.00��
�� �� F 4�� e�339.00�� de�5.33�� cdef�13.50�� cdef�2.69�� de    �4.77�� e�152.50�� f�9.00��

�� �� F 5�� b   �605.60�� b�7.00�� b�14.66�� 2.99 b�� b�5.24�� e�159.00�� 11.50 b��

�� �� F 1�� fg�304.70�� ef�5.00�� efgh�13.20�� efg�2.64�� fg�4.45�� d�170.70�� h�8.00��

�� �� F 2�� f�3136.10�� de   �5.33�� defg�13.33�� defg�2.67�� ef�4.56�� c�180.50�� fg�8.83��

�� N3�� F 3�� c�504.40�� bc�6.66�� bc�14.11�� c�2.79�� bc�5.06�� ab�194.80�� c�11.00��

�� �� F 4�� d�423.50�� cd�6.00�� cd�13.95�� cd�2.77�� cd�4.88�� bc�189.70�� d�10.50��

�� �� F 5�� 1002.00 a�� a�10.00�� a�15.38�� a�3.21�� a�5.97�� a�200.80�� a�12.33��

 
�����I&�������S�%C��W�g�d3�OU�/g����������#�%����'G-��W�%���/U�?��89����������!%g��'��/H���d3��/G	�� 

   Means with at least one common word in each column, have no signification difference at  %1of probability level 
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